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" ABSTRACT:

Despite stagnation in sales of new vehicles since the mid nineteen
seventies, both the size and total usage made of the domestic
population of cars and station-wagons eontinued to grow wnabated.
Thie paper looks at the factors behind this apparent contradiction,
as well as attempting %o assess whether the 'dowmsizing' phenomena
obgerved vverseas was reflected by the Australion emperience. It
was found that the prime causes of continued vehicle population
growth were increased vehicle life expectancy and a fovourable
(i.e. young) initial population age structure. Growth in total
vehicle usage was found to reflest higher utilisation of light/
medium vehicles over their cperating lifetime. Available tare mass
data indicated no clear trends with respect to 'downsizing'.
Examination of Motor Vehicle Census data tndicates that while there
was a shift meay from vehicleg in the heaviest tare classes this
wag matohed by a similar decline in relative numbers of vehicles in
lightest tare categories. A small veduction in fleet average tare
will result if current new registration patterns persist. Analysis
of the stock adjustment process indieates that while the growth rate
of the total population would decrease in the event of a contiruation
of current vehicle market conditions, stagnation s unlikely in the
immediate future. '




THORESEN AND WIGAN

I, INTRODUCTION

This paper reviews the changes that have occured in the Australian
population of cars and station wagons from the viewpoints of, numbers in vse,
stock turnover, population composition, and usage in the period since the mid
970's. The period is of interest as it was characterised by adverse generdl
economic conditions which placed cost and budgetary pressures on private vehicle
usage and ownership. The period was also one where there was a general
perception by the public that vehicles were becoming "smaller”, Analysis has been
concentrated on the aggregated data compiled by the Australian Bureau of
Statistics (ABS) covering new vehicle sales, total vehicles registered for road use,
and vehicle usage. The developments described should provide a wider backdrop
to studies of pearticular segments of the vehicle population such as commercial
vehicles (Schou 1980} and particular groups or panels of road users such as the

Sydney-based longitudinal survey of vehicle purchase and use over time (Hensher
[983).

Statistics maintained by the Australian Bureau of Statistics indicate
that in aggregate terms the economy experienced a period of difficulty which took
the form of a siow rate of growth in real output, rising unemployment, significant
inflation, and high interest rates (ABS 1984aq,[984b,1984c)., A particular feature
of the inflationary experience was the rapid escalation of petol prices,which
increased by more than consumer prices in general. Petrol price behaviour
reflected the combined influences of the introduction of parity pricing of
domestic crude oils, new state retail taxes, and increasing costs of imported crude
oil. MHowever it should be noted that available price index numbers indicate that
this above average rate of inflation did not apply to new vehicle prices and other
vehicle operating cost items. Available data dlso indicates that in response to
domestic market forces and supply factors, a larger range of advanced fuel
efficient low mass vehicles became avdilable from local producers and overseas
sources than was the case previously. Many of these fell into the '"World Car'
category and provided an alternative to larger more indigenous designs. Light
vehicles designed initiaily for commercial freight applications, and recreational
vehicles, also found increasing favour with households fo private travel.
Unfortunately data is as yet insufficient for detailed analysis. There are thus some

Significant parallels with the experiences of other Western style economies over
the same time perijod,

e T AT et S e

2. POPULATION TRENDS
2.1 Numbers of Vehicles

Perhaps the most striking development that can be observed during the

period was the continved growth in fotal numbers of cars and station-wagons on
register despite stagnation in the rate of growth of vehicles registered as "new"

(ABS1984d). These developments were also accompanied by a growth in total
vehicie usage, of roughly the same order of magnitude as the the increase in total
vehicle numbers (AB51983b). These trends are shown in Figure |. It would appear
then that the travelling public adopted strategies other than new vehicle purchase
to increase vehicle access and mobility. While the link between low new vehicle
registration levels with the state of the economy appears obvious, the factors

which facilitated the confinued growth of the vehicle stock invite further
consideration.

The apparently contradictory trends shown by new vehicle sales and
aggregate population data is reconcilable in terms of the other two elements of
the vehicle stock adjustment process, namel ulation age distribution and
vehicle {ife expectancy. In 197 the_agé disfrib{;ﬁ%?'lpof the ccn-gf!eet was weighted
towards the younger age groups, indicating that a significant stock adjustment lag
could be expected before trends in new vehicle sales would be reflected in the the
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rate of change of total numbers on register. In addition vehicle life expectancy
can be shown to have increased over the period considered, further altering the
link between new sales and total numbers. As o result of the interplay of these
two factors relatively fewer vehicles were scrapped than was the ¢

the balance between vehijcies scrapped and new vehijcle sales being such that

i overall numbers continued to grow. An immediate implication of this process was
S that the penetration rate of desir icle attributes infroduced into the

: ‘2.2 Age Structure,

SR Continued populgtion growth has, not unexpectedly, been accompanied
By- an ageing of the vehicle stock., This is illustrated in Figure 2 which shows the

... vehicle popuiation age distrubitions as af 30 September 1976,1979,and 1982 in age

i pyramid form (ABS 1978, 1981q, I983a). The dates referred to are those of the
. three most recent Motor Vehicle Censuses carried out by ABS. For comparative
: purposes the profile for the [97) Census is also shown{ABS 1973a). Age profile

" data was not available from annual statistics. The age pyramids clearly show the

-exfent to which growth in aggregate nu
~vehicle stock. In addition to showing an i
1976 to 7.1t vears in {982, the Census data shows that that the lfarge numbers of
“young vehicles observed in 1976 had by 1982 translated jtself into a middle aged
bulge in the population distribution, highlighted by the releative lack of vehicles in
the younger age groups. The older vehicles fqll within the age range where, in the
past, the incidence of scrapping has been the highest. This implies that unless
“there is g significant increase in the residual life expectancy of these older
“ hodels, there may be limits on the ability of the population continue to grow at
' i levels of new car sales,
ed in the near future it is
t a high replacement element,

Vehicle life expectancy functions estimated from historical data
e in vehicle longevity over the period considered. Functions
hors' for th 1979, and 1982 ¢
wagoens in general are show

ancy of cars and station-
976 and 1982,

Life expectancies have been caleul
f

the logistic form proposed by Walker
vehicle registration records.
.Fc_u_ri the descriptive

" !

ygistic function

However, cases occured in which data
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enumerating new vehicles registered was unavailable, incomplete, or incompatible
with data detailing total vehicles on register. In such cases data points were
generated by comparing "snapshots" of total numbers on register profiled by "year
of model" at successive points in time. Attrition rates were derived from these
comparisons. A conditional transformation of the simple logistic function, as
shown by (2), was fitted to data points generated in this fashion to estimate the
co-efficients of the assumed underlying life expectancy function.
BAy -1
P!’(St) = [(x + {1 - o:) e ] )

BX X -
PrSy , 1/S) =la+ (1-a)e “Wla+(1-0a) t* 0]

where S = proportion of vehicles which have survived
X = age of vehicle
= time initially survived
i = time subsequently survived

The Authors have previously used the second method to good effect with respect
to United States, Japanese, and U.K, data (Thoresen and Wigan 1980).

3. VEHICLE CHARACTERISTICS

As cars and station wagons registered after |97 accounted for some -

41 percent of the vehicle population at the time of the 1982 Census, there
remained considerable potential for change in the technical characteristics of the
overall fleet, despite the relatively slow rate of vehicle stock turnover., Previous..
work had indicated that data describing vehicles in fterms of a range of.
characteristics including physical dimensions, mass, drive-train details, type and
size of engine, and engine driven peripherals was required if the nature and
direction of change were to be adequately assessed. Data of this type was:
-required as classification by some single characteristics could prove misleading -
(Thoresen and Wigan 1980). .

Unforfunctely'on a national basis vehicle tare weight was the only:
atfribute apart from vehicle make, body type, and year of model, for which
adequate data was available. Examination of changes in tare mass is nevertheless
worthwhile as it is one of the better single attributes that can be used to define
consistent vehicte classes. M had been found that tare weight tended to be
associated with narrow ranges of vehicle size, and could be related to vehicle
power requirements, hence the fuel used in propelling the vehicle. Changes in the
distributions of tare masses in the period considered are shown in Table I, which
sets out the numbers -of cars and station wagons in each of five tare weight
categories utilised by ABS, at the time of the three most recent Vehicle
Censuses. New registration data classified by tare weight which has recently
become available at a national level is also shown for 1982. -

While data on other relevent attributes is availablie to a certain éxte'ri ¥
it has tendered to be fragmentary. Data is available for a few states only, for
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limited time periods or single points in time, and has seldom been listed so as to
cross classify the population by its multiple attributes. The data is still of some
vse. For example a new tabulation included in the 1982 Survey of Motor Vehicle
Usage (ABS 1983b ) indicated that an estimated #4 percent of cars and station
wagons on register were fitted with automatic transmissions, a significant finding
which has major implications for studies of automotive energy usage.

3.1 Tare Weight Distributions

: An indication of the extent to which "downsizing” of cars and station-
wagons occurred in the period considered can be obtained by examining changes in
the frequency distribution of the vehicle population classified by tare weight.
Such data as shown in Table ] also provides an indication of the rate of change in
addition to direction. From Table 1 it can be seen that while numbers in each of
the five tare cdtegories shown increased, there was no uniform shift in the
distribution of vehicles towards the lighter categories. Shifts from heavier to
lighter tare categories were balanced to a significant extent by shifts within the
lighter categories. Thus while the overall preportion of the pepulation in the the
second lightest, or 201 to I00 kilogram tare category, increased from 19.4 to
22,7 percent of the total population of cars and station-wagons between the 1976
and 1382 Censuses, this appears to have occurred primarily at the expense of tare
categories on either side, rather than at the expense of the two heaviest
categories. The relative demise of the lightest of the categories wos unexpected,
and warrants further investigation. So does the maintenance of the population
shares associated -with the two heaviest of the tare categories. With respect of
the latter there appear to be two phases; an increase in population shares in the
. period 1978 to 1979, with a reversal of this situation occurring between 1979 and

- 1982,

: While it can be seen that in terms of the fare weight frequency
- distribution changes did occur, in terms of fleet average tare weight, changes
- were offsetting resulting in small changes, which varied in direction over the
- period. Average population tare weight.in fact increased between 976 and 979,
but fell slightly in the succeeding three year period, to a level marginally above
" its 1976 level, These changes indicate the |ikelihood of a change in consumer
*- preferences for larger heavier vehicles during the period considered.

o A more detailed consideration of the causes of the changing tare
-- weight distributions shown in Table | would require the development of a stock
- adjustment model capable of discriminating between individual tare classes.
.. Unfortunately neither the necessary new registration nor the age profile dota was

available which would have permitted the development of a model for the period

. considered, New registration data for cars and station- wagons in which separate

" tare categories are distinguished has only been available on a national basis since

+ 1982, This data is contrasted with Census data in Tabie . New registration data

- ‘listing vehicle numbers by tare category available for some of the years in the
.- study period for the States of Victoria (ABS Vic 1976-84), Western Australia (ABS
WA 1976-84), and Tasmania (ABS Tas 1976-84) only. This data while it shows that
. some variations can be observed between the states in terms of tare distributions,
_Glsa exhibits some common trends. The two most important of these are; the
. Consistent growth of the proportion of new vehicles in the 901 to 1300 kilogram
- 1are category, and a decling in new registrations of vehicles over 1300 kilograms
commencing in {979. The latter is consistent with the trends shown in Table I,
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When comparisons are drawn between the 1982 Motor Yehicle Census
tare weight profile and that shown by new registration data for 1983, differences
do not appear to be great. This could be interpreted as indicating that the weight
distribution of the current vehicle stock is not markedly different from the
desired stock at the present time. However, there are some differences. For
example the tare weight distribution for new vehicle is more weighted towards
lighter vehicles, which is reflected by the lower average mean tare weight. If this
pattern persists, it will exert a small but significant downward pressure on the
overall average tore weight of the Australian vebicle population. The rate at
which this change occurs will also be affected by the average life expectancies
and age profiles applying to to the existing stock of vehicles in each tare class.

3.2 Age Distributions by Tare Category

The age distribution associated with each of the five tare categories as
at 30 September 1982, the only Census for nationwide data is available in this
format is set out in Figure 4. As could be expected there are significant
differences in the age profiles of each tare category. A feature of the age
distribution associated with the lightest of the five categories is the relatively
small number of vehicles found in individual medel years subsequent to 1976, This
is consistent with reduced popularity with new car buyers, and the falling total
population share previously noted. Peak numbers are observed for the three years
1274 to 1976, falling away slowly for older vintage vehicles. Provided there is no
substantial change in vehicie durability, this age structure is conducive with above
average numbers of vehicles being scrapped from this category in the near future,
a factor which in the short term at least may see this tare category continue to
confract in terms of population share,

This is also more or less the case for the second heaviest and still
numerically significant of the tare categories. The age structure associated with
this category bears witness to the popularity of this tare category in the early
{970's. The age frequency distribution for the 201 to 1100 kilogram class, which
previous data showed to be the class in which growth was greatest in the [976 to
1982 period, as could be expected shows numbers. heavily concentrated in recent
model years. In fact for each complete model year since 1975 excluding 1980,
numbers are greater than for any other category., Consequently a low rate of
attrition by scrapping matched only by the numerically unimportant heaviest
category might be expected in the near future. This will serve to increase the
dominance in numerical term of this tare category.

In contrast to the other tare categories, the age frequency for the 1100
to 1300 kilograin tare category was categorised by a the lack of a clear age
distribution pattern. In fact there appear to be a series of local maxima in vehicle
numbers, centred around 1981, (273, and 1969 indicating varying popularity
overtime. As was the case for the lightest of the tare categories the distribution
is consistent with likelihood of high levels of vehicle scrapping in the immediate
future, which could counteract the effects of new registrations in this class.

In summary guite significant variations in terms of age profile are
observable between the five tare sub-categories in 1982, These differences
refiect the combined effects of past sales of new vehicles and levels of vehicle
durability. The 1982 age profiles will also affect the future tare mass composition
of the car and station-wagon population, via an interaction with new vehicle sales
and the residual life expectancy associated with the vehicles in each age group.
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3.3 Life Expectancies by Tare Category

the five tare categories is provided in Figure 5, which sets out a series of
functions based on data for the State of Victoria only. Data was not adequate to
estimate such functions on an Australiq wide

basis. It needs to be noted that when
all tare categories are combined Victorjan cars and station-wagons had q life
expectancy greater than the nationgl average. In 1982 for

example Victorian
vehicles lasted on average an estimated 5.3 vears compared

with an average for
Australia of [4.4 years. Consequently Victorian estimates cannot be used as g
proxy for unavailable nationgl estimates at q tare ciqss_ level, However the

differences in observed historical |ife expectancies between tare categories may
have some indicative value,

The functions estimated have been presented in terms of mon
cumvulative scrapping distributions. These more clearly illustrate the differences
between the estimated functions than would comparisons formulated in the gt
shaped cumulative life expectancy format used to date, The estimated functions

would appear to indicate that measured solely in terms of the fiftieth percentile,
lighter vehicles remained on register as long, and possibly longer than their
heavier counterparts. It can also be seen that if i

about @ common modal value it could be da
functions differ not only in terms

tare category. Variabilit
differences in inherent dy

& VEHICLE USAGE

Valuable information on the usage characteristics associgted with the
national vehicle stock is provided by suce

essive Surveys of Motor Vehicle Usage
carried out by the Austrglian Bureau of Statistics (ABS 1979 1981, 1983b),
Surveys are closely related to Censuses insofar gs common  definitions and
terminology are employed, Censuses gre used to provide Survey sampling frames,
and the single years of usage considered by each Survey terminate on Census
dates. As the basis for sampling is the vehicle and not the user , and as the
Surveys are cross sectional rather than longitudinal, care heeds to be
uses to which datq js put. For example survey data has some limits i
changes in utilisation of given modet years over time,
usage associated with multiple vehicle ownership.,

The data provided by the Surve
vehicle utilisation patterns which accom
population considered to date, In Table Il estimated total and average annual
distances travelled by cars and station-wagons at the times of the 1976, 1979, and
1982 Surveys are set out broken down into three as opposed to the five tare
categories utilised in Censuses. The smaller number of tare categories which
reflects sample size considerations, was arrived at by ABS through amalgarnation

two lightest tare classes into single groups

n the fracing
and for examination of

¥s does permit analysis of changing
panied the changes in the vehicle

It is of some importance that the data in Table Il shows that, despite
contractionary economic forces, and the related ageing in the vehicle stock, total
utilisation as’ measured b(n fotal distance traveiled Y Cars and station-wagons
increased significantly in the period 1976 to 1982, In fact, tota] distance travelied

y ail cars dnd station-wag

ens grew at an annual rate of 3.4 percent per annum in
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the period, which was roughly equivaient to the growth in total vehicle numbers.
The average annual growth rate in total distance travelled In the five years from
1971, was by contrast 4.5 per cent {ABS 1973b). The continued growth in total
utilisation, like that of the vehicle stock further illustrates the apparent

community resistance to any reduction in private vehicle access and mobility that
characterises the period considered,

4.1 Average Vehicle Usage

If statistics computed for ali cars and station-wagons, irrespective of
tare weight, are considered in isolation then it would appear as if growth in fleet
utitisation in the period 1976 to 1984 was achieved through mainfenance of
average annual distance tfravelled per vehicle. While this is arithmetically
correct, it can be seen that this trend was not uniform across the three tare
categories considered. The apparent constancy in average distance travelled
reflected the complex interplay between the reiative contributions of each tare
category rather than a uniform trend. In fact levels of utilisation varied both
between the categories, and within each tare category, over time,

4.2 Vehicle Usage by Tare Weight Class

A significant positive correlation between tare weight and annual distance
travelled can be observed in Table Il. This is of interest in its own right, and
because it indicates that the proportions that the various tare classes may be
encountfered while in use will reflect usage in addition to numerical representation

in the registered population, This basic point is in fact supported by roadside and
car-park based surveys (Fehon 1979).

In terms of the data presented in Table Ii the weight to usage
correlation reduced the impact of the increase in relafive numbers of lighter
vehicles previously noted, in terms of total distance travelled by all cars and
station-wogons. In the period considered it can be seen that the percentage share
of total distance travelied by vehicles with a tare weight less than 1100 kg
increased by less than their share of total numbers. Nevertheless numerical
growth more than offset the effects of lower average annual utilisation, resulting

invan increase in the share of total distance travelled by this category from 34.6
percent in 1376 to 38.6 in 1982,

Significant changes in average annual utilisation occurred both within,
and befween categories between 1976 and 1982, The two most significant changes
as shown in Table I were the increase in average annual utilisation associated
with vehicles with a tare less than | {00kg, and the reduction in average utilisation
associated with vehicles over [300kg. The former increased by 6.2 percent
between 1976 and 1982, while the latter contracted by some 8.5 percent.
Utilisution associated with the 1100 ta 1300kg category increased by a nominai 2.5
percent, The combined effect of these changes was to give the appearance of a
weakening in the traditional weight-to-usage relationship observable for cars and
station-wagons for Australia. Survey data also shows a significant decreases in
vehicle utilisation with age. This suggests thot an issue to be resolved is the
extent to which developments noted reflected; changes in actual vehicle age to
usage relationships on a tare category basis, changes in sub-population age
structures previously considered, or a combination of both of these factors.
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__.1;,3 Average Usage by Age by Tare Class

S In Figure 6 average vehicle usage to age relationships estimated in the
“course of the 1976 and 1982 Surveys are compared .for each of the three tare
*edtegories. It should be noted that the relationships plo.?"red represent cross
sectional "snapshots” of average vehicle age to usage relationships, fqthe_r than
“the ‘results of longitudinal studies which trace changes in the u_’rlhsotu_m of
particular vehicles over their lives. Nevertheless the data plotted is consistent
" with "decreasing usé with age, and also demonstrms-es a positive weight to use
- correlation across age groups. Examination of Figure & indicates that t_he
I gtilisation gap between the lightest of tare categories and the two heavier
" categeries narrowed significantly between 1976 and [982._ The upward shlf-"r of the
--gge-to-usage relationship for the lightest of the three vehicle tare cat.egori.es over
the period is the most significant change shown in Figure 6. This shift combined
with the relatively young age distribution associated with this category accounts
. for the increase in average utilisation displayed by this class of vehicle in

 Table I,
In contrast the age utilisation relationship for vehicles over 1300
“kilograms did not alter significantly in the study period, indicating that fhe
‘decrease in average utilisation shown for this class in Table Il reflected the

“influence of an ageing vehicle sub-population rather than decreased usage with
.- age. The small change in average utilisation for the |100 to I300kg category is

‘ less easy to account for insofar as it reflects small changes in both factors. What
" is of interest for the future is whether the utilisation gap between tare classes
'will continue to narrow under the influences of changing vehicle technology, road
-~ environment, and economic and demographic conditions. If the gap continues to
- narrow, this will further accentuate the number of light vehicles encountered on
. Australian roads,

5. IMPLICATIONS FOR THE FUTURE

AR In the discussion to date the question has been begged as to the extent
" 1o which the overall population of cars and station-wagons can continue to grow in
- the face of stagnating new vehicle sales’in to the Immediate future. To examine
- this issue and other alternatives, numbers of cars and station-wagons on register
~'at the time of the 1982 Motor Vehicle Census have been projected to [990, using a
range of possible scenarios. The results are graphed in Figure 7. Projections have
.been made wusing a set of simple assumptions regarding new sales and life
‘exXpectancy, which are unlikely fo precisely apply in practice. Associated with
each population level shown in Figure 7 is a population age frequency
distribution. Together these two measures can provide some indication of not only
the number of vehicles available but also the residual level of service embodied in
that vehicle stock. It was not possible to extend analysis to numbers of vehicles in
individual vehicle tare weight categories, or directly examnine likely changes in
vehicle utilisation.

o From Figure 7 it can be seen that if new registrations were to remdin
at 460 thousand units per annum 1ill 1990, and if average life expectancies remain
_ l'Jnchcnged, the overall population would continue to grow to 1990. This situation
Is* @ simplified approximation to current conditions, The projected vehicle
Population would however be growing at a declining rate, and in the last year of
~period the rate of population growth would be less than [ percent per annum.
- Thus a continuation of current behaviour would result in continued population

- growth to 1990, which would not be exhausted till some later date. Associated

‘With this case would be q progressive ageing of the vehicle stock with population
mean age increasing from an estimated 3.0 years in 1982 to an estimated 8.3 years
in-1990." Population ageing would tend to impart an indirect downward pressure on

. Ugﬁ{elgm‘e fleet utilisation assuming a continuing negative correlation between
vehicle age and usage.This scenario is somewhat unlikely, as on the basis of recent
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experience an increase in average vehicle life expectancies is likely in the event
of continued depressed new vehicle sales, where the latter reflects less than
buoyant economic conditions. To illustrate this variation, projections are shown in
Figure 7 of total numbers of cars and station-wagons on register up to the 31
December 1320 assuming an increase in average life expectancy to 5.4 years.
The particular life expectancy function utilised is that estimated for the State of
Victoria for 1982, This is by no means unreasonable if difficult economic
conditions persist. Comparison Australian vehicle life expectancies with the life
expectancies estimated in New Zealand (NZERDC [984) show scope for increased
longevity albeit in conjunction with significant changes in vehicle operating costs
and usage, The New Zealand estimates which apply to a vehicle fieet which has
some technically similarities to the Australian population are substantially in
excess of those estimated for Australia. The fiftieth percentile of the life
expectancy function estimated for N.Z, yields a fiftieth percentile of 23.3 years.
Such an increase in vehicle life expectancy would be compatible with continued
growth of the overall vehicle population. As shown in Figure 7 with new
registrations held constant at 460 thousand units per annum the estimated rate of
population growth is higher than in the preceeding case, but has been achieved at
the cost of an older vehicle population age profile, Under the assumptions made
the estimated average popuiation age would be 8.7 years in 1990.

The interelationship of the various elements of the stock adjustment
process, as could be expected, indicate that any return to the high rates of growth
in new vehicle registrations typical of the late 1960's and early [980's would,
ceteris paribus, need to persist for some time, before these would be reflected in
the rate of growth of the overall population. This stock adjustment lag effect can
be seen in Figure 7. Assuming no change in vehicle life expectancy, o sustained 5
per cent growth rate in new registrations would result in a population growth rafe
of only 2.9 per cent in 1990. However assoctated with this scenario would be a
younger population, with an estimated average age of 7.8 years, which would be
consistent with an increase in average vehicle vtilisation. To achieve an annual
population growth of around 5 per cent by 1990 assuming no change in vehicle life
expectancy, a sustained growth rate in new vehicle sales in the order of 9 per cent
per annum would be required from 982

A yet higher population growth rate again would result if a 5 per cent

rate of growth in new registration were combined with the above mentioned- - i

increase in [ife expectancy as can be seen in Figure 7. This combination would
result in an increase in the vehicle population of 22.3 percent between 1982 and
990 with an average annual rate of growth of 3.1 percenf being achieved in the
tast year of the period. However, the average age of the population generated for
1990 would be only slightly above the 1982 figure indicating that age structure -
would have a fairly neutral effect on aggregate vehicle usage.

With respect of average vehicle expectancies, while these were -
ohserved to increase between the Motor Vehicle Censuses of 1976, 1979, and 1982 -
it is not inevitable that this trend will be followed in the future. While it is

arguable that improved vehicle technology, and perhaps the road environment, .- 2

may promote increased longevity, an improvement in economic conditions by:
increasing disposable income may exert a pressure in the opposite direction by.
promoting earlier vehicle retirement. This appears to have been the case in the. "
period 1962 to 1971, a period of very rapid growth in new registrations, during -
which average vehicle life expectancies declined significantly. The historical .
experience is thus that high levels of new registrations and substantial increases in.
average vehicle life expectancies have tended not to occur together. Assuming a -
sustained economic upturn in the near future this could well recur. A fully::

developed econometric model of vehicle demand and use would be required to -
estimate the particvler combination of life expectancy and new demand that
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would be likely.
. 6. SUMMARY AND CONCLUSIONS

: The period considered is an interesting one as, despite a stagnation in
‘new vehicle sales, both the overall stock of cars and station-wagons and the
aggregate use of roads made by this stack continued to grow at a significant
rate. Numbers of cars and station-wagons increased due to changing vehicle
longevity and a favourable (i.e. young) initial age structure. These changes. were
not, however, associated with a significant uniform continuing shift towards
‘lighter, smaller, and presumably more fuel efficient and economic vehicles. On
the contrary, there was o shift towards vehicles in the light/medium tare
categories which occurred as much as at the expense of light and medium weight
.+ vehicles, as heavier categories. Heavier vehicles tended to maintain their share
“of the population in numerical terms, although new vehicle acquisition data
showed a weakening in their share of new vehicle sdles towards the end of period
considered., Recent vehicle acquisition data has also shown a continuation of the
relatively low popularity of vehicles at the light end of the tare weight range.
The relative similarity between the tare weight profiles of the vehicle population
on register in 1982 and subsequent new vehicle sales would appear to indicate that
in the immediate future only a wedk tendency towards significantly increasing
proportions of lighter vehicles in the overall population is likely. No radical
changes thus appear imminent in the short term.

K Trends in total vehicle numbers appear to have been matched by trends
in total vehicle usage in the period 1976 to 1982, Changes in utilisation observed
were consistent with changes in vehicle numbers. On a fleet wide basis, from
vehicle usage survey data it would appear as if average vehicle utilisation
remained constant between [976 and 1982 despite an ageing in the vehicle
population. Further investigation indicated that this in fact reflected a series of
compensating factors, the most important of which was an increase in the lifetime
utilisation of of lighter vehicles.

_ Projections of total vehicle numbers to 1990 indicated that continued
“lack of growth in registrations of new vehicles would be reflected in a slow down
in the rate of growth in the overall population of cars and station-wagons, rather
- than stagnation or a decline in numbers. In such a case the attendant ageing of
:the population wouid be a factor constraining growth in total vehicle usage.
Conversely, in the medium term, the presence of stock adjustment lags would tend
1o limit the extent to which a return to rapid growth in new registration would be
reflected in the growth rate of the overall vehicle population.

The "developments observed are consistent with the private vehicle
sing public adopting a series of measures other than new vehicle purchase to
maintain  it's mobility in the face of less than favourdble economic
Ircumstances, Mobility appears to have been maintained by retaining vehicles in
-service for longer periods, and extracting higher levels of utilisation out of lighter
- vehicles than had previously been the case. This was supplemented by a limited
move towards lighter presumably less costly vehicles in the later vears of the
period considered. Supply side factors such as increased technical durability of
-vehicles and improved road environments may also have affected these changes.
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====w New registrations
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Source. Australian Bureau of Statistics

Fig 1 — Changes in vehicle numbers and usage
Cars and station-wagans

New and total registrations, total distance travelled

- Index values (1971 = 1000}
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N 1961 year of model cohort
EzzZm 1970 year of medel cohort
1975 year of modsl cohort

o 1971 1976
Average age = 6.1 years Average age = 6.4 years Average age = 7.0 years

Source: Australian Bureau of Statistics

Fig 2 - Age distributions of cars and station- -Wagons on register
Motor vehicle census data, 30 September 1971, 1976, 1972 and 1982
Complete calendar-years only
Australia

1982
Average age = 7.5 years
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Fig 3 — Estimated historical vehicle life expectancies

Cars and station wagons
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1971, 1976, 1979 and 1982
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Under 960 kilograms
Mean age = 8.4 years

82 B0 78 76 74 72 70 B8 66 64 62 60

TL 1101 to 1300 kilograms
Mean age = 8.1 years

82 80 78 76 74 72 70 68 66 64 62 BO

Over 1500 kilograms
Mean age = 6.6 years

82 80 78 76 74 72 70 68 66 64 62 B0

900 to 1100 kilograms
Mean age = 6.7 years

823078767472706866646260

1301 to 1500 kilograms
Mean age = 7 5 years

82 80 78 76 74 72 70 68 66 64 62 60

Source : ABS (1983a)

Fig4 — Age structure of the vehicle population
Cars and station wagons
Year of model by tare weight category
1982 cansus of motor vehicles
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Key Median

Less than 900 kg: ——— 16.3 years
904G to 1100 kg: 16.3 years
1101 to 1300 kg: . 14.7 years
1301 to 1500 kg: 15.5 years

Over 1500 kg: 16.3 years

Percentage
of Vehicles
Scrapped
by Age

I | 1 | i 1} i 3

1 L
20 40 60 20 10.0 120 14.0 6.0 18.0 20.0 220

Vehicle Age {years)
Source: Author's cafeulations

Fig 5§ — Estimated scrapping frequency functions
Cars and station wagons classified by tare weight
Estimates for the State of Victoria 1982




FLEET DYNAMICS

—— 1976
—_——— 1982

(/7] Vehicles over 1300 kg

il Vehictes 1100 to 1300 kg
20 ! Vehicies less than 1100 kg
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1 L 1 I | i
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1976 Survey of Motor Vehicle Usage

Year of Model

1 1 1 1 1
1979 1977 1976 - 1973 1971
1982 Survey of Motor Vehicle Usage

Year of Model

Fig 6 — Estimated annual distance travelled per vehicle
Cars and station-wagons
Tare weight by year of model
Years ending 30 September 1976 and 1982
Australia
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Fig 7 — Projections of Total Numbers of Vehicles on Register to 1980
Cars and Statien-wagans
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Scenaric Assumed mean New Vehicle Safes
Life expectancy {000 p.a.}
—  Case A 14.4 years 460
—/~.  CaseB 14.4 years 460 + 5%
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TAR WFIGHT DISTRIBUTIONS: OF CARSAND STATIO GONS'
MOTOR VEHICLIz CENSUSES OF 1976, 1979, 1982, AND 1982 NEW VEHICLE REGlSTRATlON DATA ™

AUSTRALIA

THOUSANDS OF VERICLES

NREGISTE

Vehicle Tare
Mass Category

Total Vehicle Numbers on Register as at 30 September

New Vehicles Registered

1976

1979

1982 |

1982

900 kg and under

901 to 1100 kg

1101 to 1300 kg

1301 to 1500 kg
Greater than 1500 kg

Not stated

Number

3.7

Number

{ 239.5
1 151.8
1 649.2

1 186.6

288.3
154.2

| 262.2
| 416.T
| 727.3

| 207.7

13193
300.8

Total

5102.2

3 569.6

6 233.4

Estimated average
vehicle mass

| 094

Sources: ABS (1978, 1981 q, 1983a)

SOINVNAQ 133714
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TABLE il

ESTIMATED TOTAL AND AVERAGE DISTANCES TRAVELLED
CARS AND STATION WAGONS
YEAR ENDING 30 SEPTEMBER 1976, 1979, 1982

Tare Weight Category Total Annual Distance Average Annual Distance
Travelled Traveiled
(kilograms) kilometres (millions} kilometres (000's)

1976 1979 1982 1976 i979 [982
Less than 1100 kg 27,156 33,127 37,059 12.9 I3.4 13.7
1100 but less than :
1300 kg 24,219 22,854 28,783 15.6 14.4 16,0
1300 kg and over 27,156 28,851 30,267 18.8 18.0 17.2

All tare categories 78,531.0 84,872 96,109 154 15.1 153

Source: ABS (.I979, 1981b, |983b)




