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ABSTRACT: This study investigates some of the soeial and ecomomie
effects of main road traffie ertermalities, in particular
those associated with traffic noiee, in Sydney. Short and
long term residential property price movements on main roads
and control streets and the impact of noise on property
price are analysed. The soeial impacte of main road
traffie noiee are evaluated through the uee of a questionnaire
sent to householde resident on main reoads and parallel
eontrol streets. The study shows that the economic and social
implicatione of main road traffiec nolse are variable across
Sydney. In certain areas of Sydney, both in the short and
long term there ars coneiderable depressive effects on
property prices resulting from combined main road
externalities but the role of roiee in determining property
price is minor.
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SOME OBSERVATIONS ON THE IMPACT OF MAIN ROAD TRAFFIC NGISE IN SYDNEY

In recent decades one of the most consistent features of the
ncentration of population in Australia's major cities has been the increasing :
jume of road traffic. Although some of this increased volume has been 'l
commodated on new or better roads, in many cases and, notably in Sydney, it "
& been fed into the existing road network. One cutcome of this increasing b
ncentration of traffic has been the deleterious environmental effect, ;'ﬂnts
p esented by increased noise and afr poliution, visual pollution and danger ;j&
pedestrians and other road users. This paper is concerned with one such '3rs)
yironmental effect, traffic noise, and its economic and social effect in il
sydney. More precisely the paper attempts to identify the effects of road F .
traffic noise on property prices in nine selected residential areas of Sydney 5 )
d also to ascertain the social effects (on the residential population) of S
exposure to main road traffic noise. T

NOISE IN Sypyey

The introduction of new transport facilities has been shown to have i.,;re
fwo opposing sets of effects on property or land values (M.S.J. Keys Young .
1974). Firstly, property values may experience a general increase as a result
of increasing accessibility to central locations. The displacement of
vesidential land by a transport facility may lead to increased demand pressures
zeonomLe on the remaining land, and change in the relative supply and demand of Tand
rarticular may lead to an increase in the value of newly accessible land., On the other
Short and ‘wand, property prices may experience a decline, since the nuisance aspects of the
m main roade ‘transport facility may vesult in undesirable residential envivonments or
sroperty because the spatial distribution of demand may resuit in value declines in
road S areas left at a disadvantage. Whilst there is considerabie debate in the
1 questionnaire.’ literature about the nature and direction of such externality effects (for
wallel ' example see Hall et al 1977, Pearce and Nash, 1973, Gamble et al 1974) little
mie and soeial investigative work has been completed in Australia on the relationship between
‘able aecross property values (the indicator of economic impact used in this study) and :
: short and traffic noise. Even less is concerned with Sydney.
rete on Sl
Fd ' The response of land values to afrport changes in Sydney was established ytif
mg property by Alexsandric (1874). In the Tong-run period the airport affected areas of 521

Botany and Rackdale showed a faster vate of increase in land values than control
areas. The airport affected areas also exhibited a short-run response to changes
in airport technology or airport extensions, when house prices declined
absolutely and vrelatively. However, the long-run evidence suggests that after ?
these short-run periods of change, prices increased to approximately their E
previously established long-run trend. Using multiple regression analysis

Abelson (1977) attempted to isolate the effects of aircraft and road traffic noise
in Marrickville and Rockdale in Sydney in 1972-3. At Marrickville road traffic
noise was found to have a 5.6 per cent depressing influence on house prices and
aircraft noise of 30-40 NEF had a 6 percent depressing influence. However, at
Rockdale, traffic noise had no effect on house prices, while aircraft noise of
30-40 NEF had a 10 percent depressing influence on house prices. Outside Sydney
the Newcastle study of Datex {1977} revealed that increased bulk haulage traffic b
volumes and associated disturbance halved the annual increase in property prices i

of affected streets in the period from 1962-73.

A very recent study by Holsman and Paparoulas (1982) has investigated
the impact of the newly completed Eastern Suburbs Railway on residential land e
values in the Sydney suburb of Edgecliff for the period of 1972-81 using thé |
control area of South Paddington. The study also divided the Edgecliff study He
area into three sub-areas as it was felt that the impacts of the Railway would
vary according to whether residents lived very close to the Rajlway, and were
or were not affected by Railway operational nois€. The study identified that
there is a statistically significant difference in the long-run growth rates on
property prices between the two principal areas, with Edgecliff increasing at a
. very fast rate since 1976 when the commitment to the Railway was given. However, in
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BRADLEY & HOLSMAN :
the sub-region of Edgecliff affected by the above ground section of the Railway""
where considerable disturbance exists,the movement in property prices since the -

Railway's opening shows two years of relative decline. A questionnaire survey

of residents in this sub-region also identified that noise hasa statistically
significant adverse impact on property values in the area. [t was concluded
that in the residential area affected by the operational noise of the
Railway, the environmental impacts of the E.S.R. outweighed the accessibility
benefits. It is also worth noting that the present study follows the same
methodoTogy as that pursued in the Holsman and Paparoulas paper.

Recent research also suggests that as traffic volume and noise increases, ik

dissatisfaction felt by residents increases {Taylor et al. 1979, and Wyatt and
Bookman, 1981). Danger from traffic, traffic noise, fumes, vibration, soot and
trash were seen to be the most stressful aspects of neighbourbhood envivonment
in a study comparing three streets in San Francisco differing in traffic volume
(Appleyard and Lintell, 1972). Taylor and Hall {1977) found that attitudes
towards noise are relatively uniform across social status groups, but that the
higher status groups reported being more disturbed by noise and were more
willing to make complaints. The people who were found to be most disturbed by
noise were those whe had 1ived longest in each neighbourhood and those who
spent longer periods at home. Gamble et al. (1974) noted also that the degree .
of annoyance from noise was not related to income, age or sex but they did
report a positive relationship between annoyance and the extent to which
residents felt their property values had been adversely affected by noise. In
a simitar study performed in London it was discovered that as dissatisfaction
from traffic effects increases the probability of Teaving windows open while
sleeping decreases, and the need to close windows while engaging in domestic
activities increases. The more dissatisfied respondents also veported more

disurbance of their children's and their own sleep (Griffiths and Langdon, 1968). g

These studies suggest that in areas where the envivonmental disturbances
associated with road traffic noise are excessive, people will be adversely
affected by these disturbances. Therefore, it is reasonable to propose that in
areas where such disturbances are excessive that people will value such areas
less highly. Hence, house values might be Tower andmight increase at slower
rates thar less affected areas.

METHODOLOGY

On the basis of the findings derived from the literature a four stage
methodology was developed to investigate the economic and social effects of main
road traffic noise on house prices in Sydney. These stages include:

(i) A short-run analysis of house sales prices to indicate any years during
the study period (1968-1980) when property prices on main roads were
significantly different from those on streets parallel to the main roads
{control streets)

{ii) A Tong-run analysis of house price wmovements to establish whether there
are any differences in the movements, or rates of increase of house sales
prices on main roads and on parallel streets over the study period.

(i11) Regression analysis to investigate the extent to which road traffic noise
affects residential property prices.

{iv} A survey of residents at the sites under study and of associated
residential characteristics to indicate whether residents exposed to
traffic noise exhibit any responses or residential characteristics which
are different to those of residents not exposed to traffic noise.

100

SOME

T
it makes

paralle]

comparisc
abie fron
by the pr
fluctuati
largely ¢
ably on t
an effort
which bot
sisted of
sections

at each <
parallel

sites was
only nine
given in

obtained

transacti

r
F

nine site
Inall, 1
returned.
for the t
parts. 1
his attit
to ascert
his house
the neigl
main roac
that nois
- age, S¢€
part of f
the house
and analy
ships bet

§
between !
Graduate
Recording
weekdays
attempt 1
‘count was
of vehicl
through 1

1, Advice
appropt
the Acc
for us.




v of the Railway:
ices since the -
onnaire surv@yf.
statisticaily
1as concluded
T the
accessibility .-
's the same

noise increases
and Wyatt and -
ation, soot and’
d environment -
traffic volume:
at attitudes .
, but that the -
were more S
t disturbed by.:
d those who
at the degree
t they did
to which

by noise. In. =
ssatisfaction -
5 open while .
in domestic
sorted more _
1 Langdon, 1968).

cal disturbances:
adversely
yopose that in -
le such areas -
: at slower

a four stage
ffects of main ..
de: :

years during
oads were :
he main roads .

whether there
of house salas
period.

traffic noise :

ciated

xposed to
ristics which
noise.

" parts.

SOME OBSERVATIONS ON THE IMPACT OF MAIN ROAD TRAFFIC NOISE IN SYDNEY

The study relies on a survey-control area comparison appreach, that is
it makes a comparison of property prices on main roads with those of adjacent
parallel roads. The main advantage of incorporating the survey-control area
comparison technique is that it allows an externality impact to be distinguish-

. able from the general trends in the wider property market which are represented

by the price movements on the adjacent control streets. In so doing, economic
fluctuations in the study area due to inflation, migration or growth are
largely controlled, Obvicusly, the validity of such results depends consider-
ably on the compatibility of the study and control streets. In this study, in
an effort to ensure such compatability a number of criteria were formulated
which both main road and control streets had to satisfy. These criteria con-
sisted of similar housing type, similar predominant land use, straight and level
sections of rpoad and that road traffic noise should be the major source of noise
at each site. These conditions necessitated that all control streets were
parallel to the main road under study. The difficulty of acquiring suitable
sites was considerable and after an investigation of all main roads in Sydney
only nine suitable Tocations were found. The Tocation of the study sites is
given in Figure 1, House sales prices for the period 1968-80 inclusive were
obtained from the respective Local Government valuation books. A total of 1306
transactions were recorded, 596 on main roads and 710 on parallel streets.

A household questionnaire was distributed to households in each of the
nine sites who had purchased their homes during the period of study {1968-1980).
In all, 1003 mail-back questionnaires were distributed and a total of 368
returned. The survey response rate of 37% was regarded as highly satisfactory
for the type of survey undertaken, The questionnaire was divided into four
The first part looks at the householders' decision to buy his house and
his attitudes to his locality at the present time, the underlying purpose being
to ascertain whether 'quiet' was an important variable in his decision to buy
his house or that Main Road traffic noise was one of the variables disliked about
the neighbourhood at the present time. The second part dealt specifically with
main road traffic noise, its effects on the householder and his responses to
that noise. Part three of the questionnaire Tooked at the respondent himself
- age, sex, occupation and the amount of time spent at home each week. The tast
part of the questionnaire obtained information about the physical attributes of
the house, for example its age and structure. Cross tabulations are obtained
and analysed for statistical significance to establish the nature of relation-
ships between noise attributes and other variables expressed in the data.

Measurements of road traffic noise were undertaken at all nine sites
between June and August 1980 using the mobile acoustic research unit of the
Graduate School of the Built Enviromnment at the University of New South Wales.
Recording sessions on both main roads and parallel streets were conducted on
weekdays between 10am - 3pm. This avoided peak hour traffic and represents an
attempt to record the traffic Tlow during the major portion of day. A traffic

count was undertaken during each recording session and the number and category
of vehicles was collected. Both the Leq and L10 noise indices were used
through the study.'

t. Advice on all matters regarding the measurement of traffic noise and the
appropriateness of various noise indices was kindly given by the staff of
the Acoustic Research Unit. The Unit also undertook the noise measurements
for us.
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SOME OBSERVATIONS ON THE IMPACT OF MAIN ROAD TRAFFIC NOISE IN SYDNEY

The Short-Run Analysis Procedure - To investigate the hypothesis that the
mean sales price of houses located on a Main Road is significantly different
to that of houses located on parallel control streets, an appropriate 't'
fest was used. The form of the 't' test used was:

yl"'.YQ
t =
s.e. (y1 - ¥z)
where y, -y, = difference between the mean property sales prices for a

main road and its control street for a particular year
and s.e. (y1 - yz) = standard error of the difference.

This 't' statistic was used for each year for each site In an
attempt to synthesise any common trends which may appear in che analysis of
data for the nine sites. a further set of tests was performed on the mean
sales prices of houses in all main roads and in all paraliel streets.

Long-Run Analysis Procedure - The determination of the long-run general
trends of the property markets on the main roads and on the control streets
was achieved by a series of regression analyses, all using property values
as the dependent variable, and time as the independent variable. Three
different forms of the model were used as it was discovered that no single
form of the model was universally successful in describing the movement of
house prices in all study sites. All three models used the above variables,
of transformations of those variables. The first model (1) is linear, and
the second (2) is a quadratic function :

P=a+hbt (1)
a + bt + ct2 {2)

o
(]

where P = house sales price
t = time, being 1 for 1968 and 13 for 1980
b = Tinear time trend coefficient
¢ = quadratic time trend coefficient

a = constant

The third form of the model suggests that the growth rate of prices may be
constant :

t
P=a(l +g)e (3)
where ¢ = growth rate

e = error term

Equation (3) can be linearised using Togarithmic transformation. Thus

LNP = LNa + (LN (1+g)) t + LNe (4)
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BRADLEY & HOLSMAN

To determine whether the rate of growth of house prices was significantly

different in noise affected streets and parallel streets, an appropriate 'F!
test was used.

Multiple Regression Model - This final section of the analysis is not concerned
with actual differences in house sale prices, but with establishing the effect
which main road traffic noise has had on property prices on the main roads and
on parallel streets both absolutely, and in comparison with other independent
variables which are considered to be property price determining factors. It
needs to be stressed that the aim of this section is not to account totally for
the movement of property prices, but to identify the role of noise. A stepwise .
regression procedure was used to test the following model:

=€+ X, T+ XA + X3R + XuN
where = house sale prices on main road or parallel street
= Year of the sale
Age of the house

= no. of rooms in the house

- T > 4 v W
1]

= measure of traffic noise
C = constant
X1 - %4 = Regression coefficients

The model uses similar variables to those discovered to be of general
significance in related studies. In total, four models were run, two for main
roads and two for parallel streets, in the first instance using the Leg
measurement for noise, and secondly, the L;, value. The sample sizes used 1in
the regression analyses are 153 in the case of the main roads data set, and
215 for the parallel streets.

RESULTS

For space reasons it is impossiblie to give all the results of the
numerous analyses undertaken as part of this study. Emphasis is therefore
given to the more important and representative findings. More details of the
study's findings can be obtained from the authars,

1. Short-Run Movements

The following results were vecorded for each of the nine sites:

{1) Bobbin Head Road - the mean sales price of houses in Bobbin Head Road
was significantly below that of the parallel streets in 1974, 1976 and
1978. However, in some years the mean price on main roads was higher
than that on paraliel streefs.

(2) Eastern Valley Way - apart from 1976 all years reveal a mean sales
price for property on Eastern Valley Way which is Tess than that for
the parallel streets. However, only in 1971 is the difference
statistically significant.

(3) Epping Road - mean price differences were significant in 1973, 1979
and 1980 (main roads less than parallel streets) but there were also
years when mean prices were higher than those on parallel streets.

(4) Concord Road - mean sales prices of houses in Concord Road were not shown

to be significantly different to those on paraliel streets for any cof the _fp

years under consideration.
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SOME OBSERVATIONS ON THE IMPACT OF MAIN ROAD TRAFFIC NOISE IN SYDNEY

(5) Lyons Road - the mean sales prices was significantly greater than
that for the parallel streets in 1969, 1970 and 1972 and signifi-

cantly less in 1971,

(6) 01d South Head Road - mean prices were significantly lower on the
main road in 1972 and 1978,

(7) Gardeners Road - the mean sales price was significantly greater
than that for the parallel streets in 1976 and 1979 but sigRiti-

cantly less in 1980.

(8) Princes Highway - the prices on the main road were sicnificantly
 less than those in the parallel streets in 1976 and 15 9.

King Georges Road - the data for this site are the most supportive
of any of the sites for the basic hypothesis of this study, namely
that house prices on main roads are lower than those on parallel
streets, The mean sales price of houses in King Georges Road was
Jess than those in the parallel streets in every year of the study
period. Also there were six years when those differences were
statistically significant (1974-1976 and 1978-1980).

It can be seen from the above Tist that the short run measurements at the
nine sites appear to fluctuate quite markedly. However, in an attempt to dis-
cover any common short-run trends in mean sales prices the data for all main roads
and all parallel streets were combined. Such a process obviously biases the
results towards the trends of the larger sample groups and this point must be
taken into account when interpreting Table 1. where theresults are given. Never-
theless, when the data are combined the results support the basic hypothesis
of the study, for eight of the thirteen years under consideration differences in
mean sales prices were found to be significantly different. There appears to be
three distinct periods during which the prices were significently different,
1968-69, 1973-74 and 1977-80 (excluding 1979). 1971 does not seem to belong to
any group.

A consideration of the percentage changes in prices on the two sets of
streets suggests a differential response of the property prices an main roads
and parallel streets to movements in the property market. It is accepted that
the residential land market goes through periods of boom (or major surges in
prices) and stabilisation. In times of high demand prices move upwards more
rapidly for those properties in move desirable Tocalities {on parallel streets
as opposed to main roads}. As the boom wanes such properties cannot sustain
their price superiority and main road properties catch up. For the thirteen
year period under review the average yearly difference in mean house prices of
property located on all main roads and those of all the parallel streets is 16%.

2. Long Run Movements

As stated earlier three forms of a time series regression model were
used to investigate the long-run movements of property prices each using sales
price as the dependent variable and time of sale as the independent variable.
Summarised results of the analyses are given in Table 2. The table states which
form of the model best fits the movement of house prices at each site. The most
appropriate model is identified by the R? value, or coefficient of determination;
which indicates the proportion of variation in the dependent variable (price)
which is explained {in the statistical sense} by the independent variable {time}.
The table also indicates a listing of 'F' statistics which indicate whether the
best fit eguations for main road and parallel road long-run prices movements are
significantly different from one another.
105
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TABLE 1
SHORT RUN ANALYSIS: ALL MAIN ROADS, ALL PARALLEL STREETS

SUMMARY OF F

AN All All
A1l Main Parallel Main Paraliel
. Roads Streets Roads Streets
{ % % differ- SITE
Mean Mean change change ence in
Year Price Price t- in in mean
$ $ statistic  prices prices values
1968 18472,2  24935.4 1.6046% 34.5%
1969 19769.5 22848.0 1.6134* 7.02 - 8,37 15.7% BOBBIN HEAD
1970 22605.9 227821 0.0479 14,35 - 0.42 0.04%
1971 21538.2  26665.2  2.8413%%*  -4.72  17.20 24.2% EASTERN VALL
1972 27704.2 28956.4 0.4979 28.63 8.59 4.3%
1973 33146.2 37566.6 t.8628%* 19,64 29,73 13.6%
1974  36077.8  46665.0  2.6861%**  8.84 24,22 29.1% EPPING ROAD
1975 39051.6 44293.2 1.2691 8.24 - 5.08 13.3%
1976 40353.1 43990.7 1.2642 3.33 - 0,68 9.0% CONCORD ROAD
1977 42896.9 48263.8 1.6094* 6.30 9.71 12.6%
1978 48281.1 61316.4  2.6664%** 12,55 27.04 27.2% LYONS ROAD
1979 61674.2 68471.5 1.2637 27.74 11.67 11.0%
1980 76514.5 92440.4 $.7901* 24.06 36.47 22.1%
6. QLD SQUTH HE
*  significant at .10 probability level, 1 7. GARDENERS RI
**  significant at .05 probability level, f:
**¥* gignificant at .01 probabiTity level, : :;}i 8. PRINCES H.
9. KING GEORGE
10. ALL MAIN RO
*  Significant]
i : * Significantl
2; Refer ta
1¢6




EL_STREETS

daifrrer-
ence in
mean
values

34.5%
15.7%
0.04%
24.2%
4.3%
13.6% -
29.1%
13.3%
9.0%
12.6%
27.2%
11.0%
22.1%

SUMMARY OF RESULTS :

TABLE 2

REGRESSION MODELS OF LONG-RUN TRENDS OF PRICES?

SOME OBSERVATIONS ON THE IMPACT OF MAIN ROAD TRAFFIC NOISE IN SYDNEY

SITE MAIN ROAD BEST FIT MODEL Rz F - RATID
OR
PARALLEL ST
1. BOBBIN HEAD RD MAIN ROAD LN PRICE 61 12,99 **
PARALLEL LN PRICE .59
EASTERN VALLEY W.  MAIN ROAD LN PRICE .87 9.06 **
PARALLEL LN PRICE .73
3. EPPING ROAD MAIN ROAD QUADRATIC .73 7.76 **
PARALLEL QUADRATIC .75
4. CONCORD ROAD MAIN ROAD LN PRICE .57 0.50
PARALLEL LN PRICE .68
5, LYONS ROAD MAIN ROAD QUADRATIC .84 2.14
PARALLEL QUADRATIC .62
6. OLD SOUTH HEAD RD  MAIN ROAD QUADRATIC 34 0.98
PARALLEL QUADRATIC .32
7. GARDENERS RD MAIN ROAD QUADRATIC 55 1.72
PARALLEL QUADRATIC .22
8. PRINCES H. MAIN ROAD LN PRICE A7 3.57
PARALLEL LN PRICE .76
g, XING GEORGES RD MAIN ROAD LN PRICE 57 18,22 **
PARALLEL LN PRICE .34
10, ALL MAIN ROADS MAIN ROAD LN PRICE 52 35.94 W
PARALLEL LN PRICE A5

* Significantly different at 0.0} probability level
* Significantly different at 0.0% probability Jevel

2. Refer to page 5 for details of the models.
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SOME OBSERVATIONS ON THE IMPACT OF MAIN ROAD TRAFFIC NOISE IN SYDNEY 3
An examination of the results of the regression analyses for the nine
sites provided some interesting findings:
{1} HNo one form of the three regression models is universally applicable 1o
all nine sites. However, in six of the study sites one of the models Dt
explains the long-run movement of house prices to a satisfactory degree. i
Only in three cases, 01d South Head Road, Gardeners Road and the Princes 5)
Highway do the R2 values for the main roads not exceed 50 percent :
(R <.50), The low R2 values at some sites, and in two cases for both i
’ main and parallel roads, indicates two possibilities. The first is that Hit
s none of the time series models used in this study is an adequate repre- |
,” sentation of the movement of house prices in these areas. Secondiy, in it
L certain localities particularly local influences may have been at work [
Y4 which have encouraged prices to move substantially above or below the i
V4 //’ trends represented by the various functions.
o’ |
s S/ (2) If only the results of the most successful model at each site is consid-
// / ered, then at four sites, Bobbin Head Road, Eastern Valley Way, Epping 3
/’M . Road, and King Georges Road, a statistically significant difference is i
/’ rogg; observed in the long-run movement of house prices on main roads and |
parallel streets. At these four sites the movement of house prices on
main roads and parallel streets have been diverging, with the latter
obviously moving ahead at a faster rate.
(3) At the remaining five sites the best fit form of the model did not regis-
ter significant differences between long-run main road price movements and
those on parallel streets. This suggests that at these site the movement L
of house prices on main roads and parallel streets has been somewhat !
similar despite the increase in road traffic during the study period. ‘
In an effort to draw together any common trends that may exist in the ‘ﬂf
data, the data were again combined into the two data sets of all main roads and i
all paraliel streets and the three time series regression analyses were under- ;
taken. The results of these analyses are also summarised in Table 2. The best ”
form of the model accounted for 52% of the variation in price movements on all T
main roads and 45% of the variation in all parallel streets. Diagrammatic .
representation of the regression equations for the two samples is given in i
Figure 2. Given the unsatisfactory levels of explanation of the models at three k
or four sites, the overall level of explanation of the best fit model for all 3
main roads and parallel streets is not surprising. The 'F' statistic identifies f
that the long-run trend in house prices on main roads and parallel streets is .
significantiy different. §
3. Regression Analyses of Effect of Main Road Traffic Noise on House Prices ;
The two previous sections have identified that for selected sites and in w
particular years there is a statistically significant difference in main road i
property prices and those on parallel streets. Because of the similarity of &
— housing stock and other property price determining factors on the two sets of }
8 80 streets such significant differences were considered to be largely the result E
of traffic externality effects. This section attempts to account for variations L
in property prices on both main roads and parallel streets by relating price to _
a small number of independent variables, including noise, which have been shown i
in studies elsewhere to be significant price determining factors (see Hall, et al, H
1977). The results of the exercise are given in Table 3. — L
“
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TABLE 3

RESULTS OF STEPWISE REGRESSION ANALYSIS®-
ALL MAIN ROADS

In order Equation I Equation 2 ‘ of the prope
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into 10 t) easureggnt) 14 per cent
equation | measuremen " equation, th
2 2 noise exerts

variabies Coefficient Cumulative R Coefficient Cumulative R in describin
coefficients
on main road

*® d i

Year 560" 0.14 5483.5 0.14 per decibel
* ‘ * N The

L10 or Leq -1727.9 0.17 -1381.4 0.17 i ?f$§$rt§ 2;1
* * Sy little diffe

Constant 121693.2 101520.8 :;ﬁf 38 per cent

However, in
are shown tc
least signif
Tevel of exg
very minor ¢
and is much
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traffic nois

a; Refer to page 6 for details of the model.

TABLE 4 i decibel of
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Tess than ti
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PARALLEL STREETS g AT
o variations -
= presented hi
they do &%«
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equation eq R power of th
- measurement) _ measuyement) _ 1 unexpected.
L factor in a
. o } 2 . _ 5 i is a depres
Variables Coefficient Cumulative R Coefficient Cumulative R i be a greate
Bt just 3 per
ok *% 0% trade off n
Year 5062 0.25 5057.1 0.25 i that actual
*%k ke : residential
No. of Rooms 3364.7 0.34 3318.0 0.34
4,  Analys
House Age 262,17 0.37 2498 0.37
+* * At
L10 or L:e -499.9 0.38 -652.3 0.38 : residents w
q .

on one of ©
Constant 17444.8 26069.3 : on the stat
L from males.
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o ] . & per cent
#* statistically significant at 0.05 probability level. _ roads or pi
*  statistically significant at .10 probability level. 1 4 See lLav
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: In the case of the main roads data only 17 per cent of the variation in

house prices is accounted for by the regression model outlined earlier. The

1evels of explanation using either Ly, Or Leq as the measure of noise are jdentical.

This is not surprising as the L;o and Leq vaiues are highly correlated4 The poor

level of explanation (17 per-cent) indicates that the four variables used to explore

the relationship with propérty price are not successfuyl indicators of the

: _ yariation in property prices. Indeed, of the four independent variables only

— e two are shown to be statistically significant. These two variables are the year
o of the property sale and the Ly, or Leg noise measurement. Of these two variables

the year of property sale is entered into the equation first.and accounts for

14 per cent of the variation. When the noise variable is added into the

_ equation, the level of explanationrises just three per cent. Therefore, although

= noise exerts a statistically significant effect on house prices, its impact

Cumulative R2 in describing variations in house prices is quite minor. The regression

—_— coefficients in Table 3 indicate that noise (L,,) decreases the price of property

on main roads by $1727 per decibel. This figure is greater than the dollar value

per decibel quoted by Hall et al ($700 per/decidel) in their Canadian study (1977).

noise

0.14

The regression model was more successful in accounting for variations 1in
property prices on parallel streets than on main roads (Table 4). Again it made
Jittle difference whether the L., or leq measuve of noise was used as only
38 per cent of the variation in house prices was discovered in both cases.
However, in the analysis of property prices on parallel streets all four variables
are shown to be statistically significant. However, the noise variable is the
least significant of the four variables and adds just one per cent to the overall
1evel of explanation of the model. In other words, noise can be regarded as a
very minor determinant of house prices in the parallel streets under investigation
and is much less important than the characteristics of the property such as its
size or age. Despite its lesser significance in this analysis, the impact of
traffic noise is still shown to be important in monetary terms. Each additional
decibel of noise depresses the price of property by $500 using L;, as the noise
measurement and $652 using the Leq measure. These values are obviously considerably
less than the equivalent values ubtained in the main roads analysis.

0.17

Although neither regression model is very successful in accounting for
variations in property prices on main roads and parallel streets, the results
presented here do serve the purpose for which the models were designed, that is,
they do allow an appreciation of the effect which main road traffic noise has
on house prices. Given the results of the earlier analytical sections where it
was shown that for numerous streets, there is no significant shert or Tong term
difference in house price movements, the somewhat minor level of explanatery
power of the noise variable in the two regression models may not be totally
unexpected. Also it would not be expected that traffic noise would be a major
factor in accounting for house prices on parallel streets (though certainly it
is a depressing factor}. However, it was anticipated that traffic noise would
be a greater determinant of price on main roads. That it is not (accounting for
just 3 per cent of property price variation) suggests that many residents may
trade off noise for increased accessibility, or whatever. It may also suggest

Jise

Jmufative R2

0.25 that actual noise levels are very different from perceived noise levels of the
residential property purchaser.
0.34
0.37 4. Analysis of Survey Questionnaire
A total of 368 questionnaires were returned, 153 of these being from
0.38 residents who 1ive on one of the main roads and 215 from residenis who Tlive

or one of the parallel streets. Again to save space discussion heve is focussed
on the statistically significant relationShips in the data. More responses came
from males, and of all the adult age groups only the over 65 year olds were
under-represented. The length of the residence of respondents varies up to

6 per cent within each category between the two groups of vespondents {main
roads or parailel streets). For example, a greater percentage of residents en

f. See Lawrence, A (1974) "Stop-Start Traffic Noise". Paper presented to 8th
IAC Meeting, London. 111
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parallel streets have lived in their residence for between 4-10 years {51 percen
against 42 percent), and a lesser percentage on parallel streets have lived in
their house for more than 10 years {11 percent against 19 percent). For the
sample interviewed there is Tittle evidence of a high turnover of property on maip
roads {induced possibly by traffic noise). Indeed, a greater percentage of that
resident group stay in their houses for more lengthy periods of time. '

4.1 Decision to Purchase Home, The cost and quality of the house appear con--°
sistently as the major factors influencing paogle's decision to purchase their
homes within both groups. Within the main road group neither a quiet neighbour-
hood nor distance from main roads was a major contributing factor to that decision:
A quiet neighbourhood is more important within the parallel streets, with 36% of -
respondents recording its importance compared with 18% of resypondents from the .
main roads. Investigation of the factors which were ranked first in the house- ..
holders® decision to purchase their house failed to reveal any significant
differences between the main roads and paraliel streets.

4.2 Factors Disliked about the Neighbourhood. Within the main road group the
short distance from main roads was perceived as the major factor or aspect dis-
Tiked by residents (24 percent response). The negative externality effects of
main road traffic obviously extend beyond noise {7 percent response) and incorp-
orates safety and visual factors. Air quality, which is also largely a traffic
externality characteristic was ranked first by 9 percent of the group. When. S
total responses are included the factor which recorded the greatest general nega- ..
tive response (31 percent} was neighbourhood noise (animals, domestic appliances,
neighbours, etc.). This high response indicates that some respondents probably
included traffic noise as part of their interpretation of neighbourhood noise

even though they were asked to consider main road traffic noise as a separate
element. This viewpoint is supported by a comparison of neighbourhcod noise
responses of the two groups. Neighbourhood noise is basically similar in most

areas yet only 11.6 percent mentioned it as a negative neighbourhood factor on
parallel streets. On the parailel streets only two negative factors registered

more than 10 percent response, these being distance from work and neighbourhood
noise. It is not surprising then that the responses of the residents in the two
Jocalities with regard to those factors that they dislike about their neighbour- o
hood are discovered to be significantly different (chi-square significant at .01).
Distance from main roads, air quality and neighbourhood noises are the three
variables representing the major difference in response rates.

4.3  Noises in the Neighbourhood. When noise is explicitly stated in the question:.:
the reécognition of main road traffic noise is immediately apparent (see Table 5). '
Nearly 63 percent of respondents from the main road sample found that main road
traffic noise was the most noticeable neighbourhood noise compared with about

18 percent from the paraliel streets. The most noticeable noise in the parallel
streets was domestic noise {29 percent} followed by local traffic noise. It is
interesting to note that within the main road sample 27 percent stated that local
traffic noise was the most noticeable noise. This suggests that many of the
respondents either do not consider themselves to be resident on a main road or
that they do not differentiate between main and Tocal traffic noise. The other
interesting response from the table is the large number of peopie who mentioned
ajrcraft noise as being one of the three most noticeable noises. A comparison
of noises ranked most noticeable by residents in the two locality groups revealed
& significant difference between responses for main roads and paraliel streets.

Similarly, the chi-square statistic revealed a significant difference
petween attitude to main road traffic noise by the two groups of residents,
Of those residents on main roads 84 percent find main road traffic noise
disagreeable to some degree, compared with 44 percent for residents of parallel
streets (see Table 6).

The Tatter percentage, which is somewhat higher
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than anticipated may possibly reflect experience of main road traffic noise .
obtained when travelling rather than attitudes based on residential experiences;

4.4 Activity Interference. The number of activity interferences caused by
main road traffic to residents of main roads s approximately double that
experienced by residents on parallel streets. However, for both groups the
nature and order of interference is somewhat similar - sleeping is affected
most, then talking outside, and then T.V. watching! Disturbance of sleep is
registered by a half of main road residents and by 15 percent of residents of
parallel streets. Again, in the Tatter case, some confusion in the minds of
paraliel streets' residents may exist between main road traffic noise and Tocal
traffic noise.

Table 7 identifies that for the sample response many more residents of . ..
main roads suffer medical complaints resulting from main road noise but that the;:
distribution of nature of complaints was not significantly different to the
responses from residents on parallel streets. As a follow up all those residents
who had noted some health effect of main road traffic noise were asked if they

had sought medical treatment. Thirteen people or 8 percent of households respondxng, 

on main roads had sought medical assistance. Although this percentage is small,
it is regarded as a significant percentage and it must be remembered that a much -
larger number are suffering some discomfort though not to the Tevel of seeking
nmedical help.

4,5 Actions Resulting from Annoyance by Main Road Traffic Noise. A resident
may undertake three sets of actions to decrease the impact of main road traffic
noise: short term actions such as closing windows or turning up the TV, Tong
term action such as installing air conditioning or insulation, or finally by
making a complaint to councils or other bodies. Only in respect of short term

actions are the responses of the two groups significantly different. Households .flf

on main roads are more likely to respond to traffic noise by staying indoors,
wearing earplugs, turning up the television or radio or by living more in the . .
back of the house. For approximately 60 percent of those residing on main roads -~
associated traffic noise has been sufficiently irksome for some long térm action

to be undertaken. Most commonly this involves the planting of hedges or trees.

A relatively small percentage of residents have attempted to have their resi-

dential environment improved in some way by making a complaint about their problem’ ;}ﬁ

to some public body. It can be suggested that the cost of Tong term solutions
and the unlikelihood of achieving any positive response from complaint activity,
appears to Tead most residents into making short term responses to cope with
main road traffic noise.

4.6 Attitudes to Main Road Traffic Noise. The final investigation of the survey'ﬁjf
data represents an attempt to discover whether people who found main road traffic S

noise to be disagreeable exhibited any particular personal characteristics. In
respect of the sex variable no significant differences were noted for the
attitude to main road traffic noise hetween males and females for either main
road or parallel street residents. Similarly, ne significant differences in
attitudes to main road traffic noise were discovered among the four age
categories (18-25, 26-40, 41-65, 65+) residing on main roads. However, the age
group that finds main road traffic noise most disagreeable is the 41-65 year
group.

The analysis of the household questionnaire revealed that main road traffic

noise was not one of the major factors which people dislike about their
neighbourhood. However, when guestioned further, main road residents did
acknowledge main road traffic noise {and local traff1c noise) as the noise which
was most noticeable in their neighbourhood. Further analysis of the
questionnaire reflects two points: first, main road residents revealed that they
undertook more acticns aimed at reducing the impact of main road traffic noise
than did residents in the parallel streets, and secondly, they noted a greater
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TABLE 7

MEDICAL COUMPLAINTS BY LOCALITY RESUL1ING FROM TRAFFIC NOISE

COMPLAINT MAIN % PARALLEL %
ROAD Response STREET Response
Headache 17 il.1 5 7.5
Nervousness 15 9.9 10 14.9
Hearing Difficulties g 5.9 1 1.5
Irritability 28 18.3 13 9.4
Interrupted Sleep 78 51.0 38 56.7
Total 147 67

Note: Multiple responses are permissible
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number of domestic activities with which main road traffic noise interfered.
DISCUSSION
_ main road
At this stage it is appropriate to make some comment on the methodology indicatiy
adopted in this study to indicate some future research initiatives and the effects.
policy implications of the research. A number of points can be made about the main road
methodology adopted in this study. The first is that it must be emphasised of such 7
that the study has attempted to say something about the impact of main road S separatic
traffic noise rather than the composite externality effects, both positive and S trends ha
negative, of main roads. The Tatter effects represent a much broader issue BRI suffer ty
which can only be investigated through the inclusion of data on air quality, T areas mai
traffic flow and mix, access probiems, safety or accident measurements, public o
transport availability and various distance measurements to key Tocal RS Ti
facilities. Similarly, although it has been possible to demonstrate that S road traf
property prices on main voads do vary significantly, hoth in the short and lang .07 in certadl
term, from those on parallel streets, such variations are not only accounted for ... consideral
by traffic noise but by the range of main road characteristics mentioned above. S On average
The role of noise has been shown to be significant but minor. In this respect L differ
the household survey proved an invaluable exercise in identifying the relative S occur, Ti
significance of noise to the household as both a determining factor in buying . cannot be
their property, or as a factor disliked about the neighbourhood. If the survey - .- sales pri¢
procedure had a weakness, it was that the differentiation of main road traffic N initiated
noise, local noise and Tocal traffic noise was not sufficiently clear and some (NI externalit
households were obviously confused. A final point about the methodology is that - surface of
the study was confined to a small number of sites. This vesulted not from S present we
any desire to limit the study task, but from the observatien that there are very .- ° recognisec
few ideal study sites across Sydney that meet the requirements of such a study. s
ACKNOWLEDS
The nature of the current work could be extended in a number of aveas. ‘ ' -
In the first instance, a much broader investigation of transport externality S TF
effects could be achieved within the economic analysis by the inclusicn of SR from the N
numerous other indicators of main roads. Secondly, a more comprehensive e the assist
understanding of the attitudes of households to main rcad traffic noise could i Professor
be obtained by an extensive survey of residents living on main roads in a Ll Graduate S
greater number of areas than considered here. A larger sample of residents il recording

would allow an investigation of variations of attitudes and impacts by
socio-economic area, by traffic volume and mix, and by road characteristics

{grades, number of lanes, extent of signalling etc)

In a policy and planning sense, this study afforded many useful findings.
In the first instance, it has established the nature and extent of the economic
and social disadvantages of 1iving on main roads in large urban areas such as
Sydney. The results of this work can be used to widen the debate within the
community of any policy measures that can be introduced at the Local or State
government level to alleviate such problems for both existing househelds and
those who will be affected by main road developments in the future. Such
policy measures that may warrant debate is assistance for those whe incur
financial loss in attempting to provide long term solutions to their noise
problems or health damage related divect]ly to main rcad traffic noise. The
results of this study also have implications for more effective planning
guidelines on property development close to or alongside main roads and for
the design standards of main roads.

However , based on the findings of this study, the extent of direct
recommendations that can be made to government is inevitably limited by the
variable impact of main road traffic impacts {of which noise is just one indicator)
across Sydney. Only in four areas of Sydney since 1968 have such externality
impacts appeared to have increased the disparity of property prices between
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main roads and parallel streets, The responses from these four areas might be
indicative of the responses of the middle to upper status areas to main road
effects. In such areas it would appear that peace and quiet and the absence of
main road disamenities has become more valued in recent years. The residents
of such localities may also be in a better financial position to purchase
separation from such effects., Elsewhere long-run variations in property price
trends have not occurred, This does not mean that residents in such areas
suffer traffic noise, or whatever gladly, but that in the long term in such
areas main road externalities have not been gaining in significance.

This study has shown that the economic and social implications of main
road traffic noise are variable across Sydney. It has been established that
in certain parts of Sydney, both in the short and long term, there are

considerable depressive effects resulting from combined main road externalities.
On average across Sydney such economic impact is estimated at 16 percent

difference in property price, but substantial variations around that value do
occur. The precise Fibution of main road traffic noise to this difference

cannot be established at this stage, but in accounting for variations in the
sales prices of property, noise appears to play a minor role, This study has
initiated a research exercise into the socio-economic impacts of main road
externalities. The authors are very aware that they have only scratched the
surface of a broad area of environmental research but are hopeful that the
present work will be seen as a useful contribution to this increasingly
recognised important area of investigation.
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