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ABSTRACT »

The automobile has been cen
uture of oil-pase

Rorth fmerioa, EBurope, Britain and Australasia, has
transformed a highly predictable transport seotop into
one of both great wngertainties and potential.

Nine years have elapsed since the initial OPEC price
rises; sufficient time to begin to assess the
tnfluence of enargy and other factors on the aqute
industry and on the demands by households
for types of vehicles and the use thereof,
discusses the Futuve of the automobile in the light

6f the special emphasis being directed to the myto
industry, fuel options, and consumer energy conservation.
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INTRODUCTION

It is often argued that the future of the car is predomin-
antly conditioned by the availability of oil. As a consequence
for the car, the oil 'erisis' is an energy '¢risis' threatening
its role as an unigue form of transport in industrial countries.

A common prescription is that households will have to make
a number of lifestyle changes: Jless use of cars, more use of public
transport, more centralisation of activities, less discreticnary
travel, and more car pooling. The prescription alse asks for
urban renewal and increased residential densities.

The functioral advantages of the car in the formation and
maintenance of particular (preferred} lifestyles, and the importance
of the automobile Tndustry have in recent years been exposed to
significant pressures. The initial source of this pressure, the
international oil 'crisis', is now understood more clearly to be a
pelitical and finmancial crisis rather than a global shortage of
crude oil per se:

'There is an energy crisis because government has decreed
that there shall be one....0f course, government has not
done so openly. ' (Friedman, 1979}

An extensive literature focusses on the levels of oil
reserves which will be recoverable at various prices (e.g. Stobaugh
and Yergin 1979, Saunders 1981, Australian Senate Standing Committee
on National Resources, 1980). Its main position is a diminishing
supply of oil reserves, a position used by governments in the
pronouncement of an 'energy crisis'. The situation was further
exacerbated in the U.5. during the 70's by the unwilliingness of
government to permit market forces to determine a price structure
that not only reflects the true cost of the supply of petrol, but
vihtich also provides the requisite incentives for exploration and
research into all forms of energy sources for transport. The
countries that currently price crude oil at world parity claim to
have demonstrated its impact on exploration for more oil reserves
while at the same time encouraging investment in research Into
alternative technologies

An oil ‘crisis' (if it exists) does not necessitate an energy
'crisis' unless suitable government policies are not introduced.
A major concern is not the amount of global oil but the need for
imported oil. Some countries, especially in the developing nations,
import 100% of their oil and oil products. The debate is mainly
in the political arena: ‘... the energy crisis is a crisis of our
political system' (Stobaugh and Yergin 1979, 13). tn particular,
if all controls on the prices of crude oil and other petroleum
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- products were eliminated, leaving a competitive pricing structure
" to operate as the arbiter, then in any situation of shortage of
oit the shortage should substantially disappear, Consumers would

beé able to obtain all the oil they were witling to pay for, the
: A competitive

the introduction of new technoiogies

nd alternative fuels. Importantly, given the higher Tevel of
echnological competence and economlc

The oil comparies
in the outcome (as do governments who obtain
considerable revenue from the output of such giants), their reticence
. responding to pressures for research into alternative fuel sources
reflecting the non-viability of alternatives at current prices.

To discuss the future of the car an . appreciation is required
of many factors. The growth in car ownership in the 60s and 70s
was not Solely (or even primarily) the result of low-priced oil,
While relatively fow retail petrol prices may have influenced the
ize of vehicles purchased and the pattern of vehicle usage, other
factors influenced the total stock of vehicles: the capital cost
ofa car refative to the benefits; rising incomes, the influence
of suburbanisation, encouraged by relatively lower .land prices in
he suburbs, and the absence of suitable public transport in many
reas. The role of these other influences has been reinforced by (1)
heincrease in the participation of married women in the workforce,
reased varfability in work hours {staggered workhours and compressed
orkweek palicies}, and spatial dispersion of the family. The combin-
ation of petrol priges and enging efficiency is of particular concern
Lo the motorist, yet the fuel cost per kilometre is such a small
ercentage of both the overalt and transport money.-budget that it
had only a marginal impact on car ownership.

The motor-vehicle manufacturers have reacted to the expectations

higher retail petrol prices (so as to preserve a growing car market)

sl he provision of more fuel-efficient vehictes, The new generation
Qf:_ath]es have also been influenced significantly by the safety and
pollution regulations of most countries.

In Australia, participation rates for married women rose from
6.5% of all wives in 1947 to 32.8% at the 197 census, and
41.5% in the November 1977 Labour Force Survey. In the U.S.,
the participation rates for married women (husband present)
were 14% (1940), 22% (1950), 31% (1960), and 40% (1970) (Eyland
et al. forthcoming) .
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The following sections discuss the future of the automobile
in the light of the special emphasis being directed to the auto
industry, alternative fuels and energy comservation. The orientation
is that of Tndustrialised nations. To some extent it presents a
personal interpretation of the automobile and the future.

THE AUTOMOBILE INDUSTRY

Many of the problems in the automobile industry are associzted
with adjustments in the distribution of mark?t power rather than
in any glaobal decline in the total industry 2) However, since an
industrialised nation's automobile industry has been viewed as !'the
single most potent economic lever! (Leach 1973: i) any tremors in
its performance are serious, While part of the short-term recession
in specific national auto industri?s especially that of the U.S.,
will be remedied in the long-term 3535 a conseqyence of investment
in plant and equipment to produce more competitive automobiles,
there is likely to be a more permanent reshaping of national manuf-
acturers to reflect the trend to a globalised auto industry. This
has exacerbated the debate on import curbs, especially in the U.S.,
for example, Ford {U.5.) is calling for tough new curbs on imports
while at the same time enlisting a Japanese auto firm (Toyo Kogye,

2, Australia, 1980, illustrates the general health of the industry
450,235 passenger cars were sold, 1.6% less than the strong
sales in year 1979 in which new modeis were brought out by

GM Holden and Ford Australia The big shift in the market
was not so much in brands as in engine sizes. The 4-cylinder
market advanced from a 57% share to 67%, a record Increase.

V8 sales stumped from 52,000 fn 1979 to 22,000 in 1980,
b-cylinder sales in 1980 were 128,000 and 4-cylinder sales
were 300,000, The last 3 months of 1980 saw a swing back to
6-cylinder models; dealers suggesting ‘that some buyers
rediscovered that small cars are cramped during the vacation
Season. Import sales increased from 89,000 in 1879 to
112,000 in 1980, a 25% market share, despite the 57.5% tariff
on landed cost and a quota system designed to limit imports

to a maximum- of 20% of the new car market {Automotive News ,

1981} .
3. Lead times are typically & to 5 years for new power-train
components and 3 years for other vehicle parts. This in

part explalns the heavy (current) import of vehicle parts,
especially for the smaller vehicles.
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of which Ford has 25% equity interest)(h) to help develop small,
fuel-efficient vehicles for the American market in the mid-80s,
which will be fully imported. In Australia Ford imports Mazda
parts for its Laser. One explanation is the cash shortage due to
heavy commitments in South Amerlca and Third Worid countries (for
example, the $120 million paint plant in Argentina) and the need
to have a high efficiency front-wheel drive mini-compact for 1985
to compete with similar planned offerings of &M {S-car, h0-50 mpg
or 14-18 kp1), Chrysler and several non-U.5. firms.

Globalising the industry means producing vehicles and
associated components in that part of the world in which the return
on investment is the greatest, and has the potential effect of
reducing nation-loyalties in anticipation of increased global market
shares rather than domestic market shares. It does not mean
standardising a total vehicle design across all market nations
(i.e. a world car, a concept that has not succeeded). The real
future growth markets for autos and the sources of less expensive
labour are the developing countries which include the OPEC nations
(Figure 1) {See also Mogridge 1981} In the 80s the Third World

Vahicia Regiiiration Annuel Guwin Rale

Gross Domathie Prodsie] — AR Gromdh Kot

Source; Automotive News, 1981

+Figure 1. Vehicle Registration Growth vs Gross
: Bomestic Product Growth, 1976-1980

GM (U.S.) owns 34% of lsuzu and has recently acquired Chrysler's
operations in Columbia and Venezuela. Renault owns 22.5% of
American Motors and 20% of Volvo cars.
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is experiencing population booms, particularly in the under-30
age category, along with massive migration to metropolitan areas
and high under-employment (exceeding 50% in countries 1ike Mexico)
The appropriate vehicles when acquisition is possible are those

in the small-medium size categories, This market will be open to
the U.S.-based giants as a result of downsizing. The new auto
markets and multi-manufacturer participation will require auto
companies to develop a high degree of political sophistication.

A major reason for the current problems in the U.$. auto
industry is the abrupt shift in consumer demand towards small cars
caused by the 1979 OPEC price rise. The '79 rise appears to have
been the final proof that consumers needed to confirm that prices
were going to remain high, Consumer illusions had been fostered
by the government's previous policy of holding fuel prices below
world levels, initially discouraging the market's demand for fuel
economy . Interestingly, although Australia and the U.S. premium
petrol is currently priced at almost the same level {$AD.34 per
titre and $A0. 33 per litre respectively as of I April 1981), the
Australian consumer appears to have acknowledged, much before 1979,
regular price increases with the market size mix historically more
geared up to accommodate down-sizing demand. During early 1981
the U.5. fleet of new registrations had greater efficiency over
the Australian flow, given the help of imports; and is rapidly
catching up with the efficiency of the Australian stock. At the
curvent rate of change, it is estimated that the small car percen-
tage of the U.S. auto fleet will be 70% in the 1990's and leve] off
at 80% in the late 1990's (Automotive News 1981).

The Tow-price petrel policy in the U S. which followed the
loss of lranian oil in 1979, together with shortages and petrol
Tines, magnified the shock of a transition that precipitated a
significant shift in car-type demand from one end of }he market

to the other. This gave the Japanese a windfali. Few other
countries (such as Denmark and Holland} experienced that degree
~ of shock despite a greater dependence on imported oil. This

partially reinforced the policy of globalising the industry which
in the long-term may be in the interests of the internationatl
industry as well as consumers.

. The quality control of Japanese autos showed the U.S.
manufacturers that quality control must become a prime
objective, and is now a key factor in the U.S. Industries

plan to reclaim its earlier market share




HENSHER

It is argued that & free market will enrich the competitive
base of the U.S. auto industry and make it more efficient. Howaver,
the real issue is equality of access to markets in other countries.
That is, since U.S. consumers are free to take advantage of the
lowest prices any importer can provide  then arguably U.S. producers
should be free to export to anywhere in the worid. Globalising of
the automobile industry may aid this equalisation but only in the
fong-term; in the short-term cost differences between the U.5. and
Japan, for example, must be dealt with to ensure that the transform-
ation to a world product occurs. Globalising may also have the
effect of rationalisation of the number of mass-market manufacturers
to a level the world economy can support.

New directions are emerging in the automobile industries
These adjustments, while causing economic problems, appear to be
taking the automobiie into a new era. Particular nations may well
obtair net gains or net losses for their producers, but the consumer
appears to be benefitting.

IMPACT OF PETROL PRICES AND AUTO EFFICIENCY ON CAR OWNERSHIP AND USAGE

_ It is generally argued that the price of petroi and the fuel
.- efficiency of vehicles influence the types of automobiles owned and
1 their usage. This section reviews the evidence.

Petrol prices in 1973 and 1979 for six countries are given
in Table 1 together with average kilometres per vehicle. in the U.S
petrol prices increased 102% from 47 cents/gallon in 1973 to $0.95/
gallon in 1979; average U.S. kilometres per vehicle increased 12%
“during this period. In Europe, where petrol prices have traditionally
‘been higher because of taxes and the absence of price control, average

with average kilometres per car decreasing by 2.7 per cent. The only
:conclusive {although temporary} reduction in average vehicle kilometres
between '73 and '79 occurred when there was a petrol shortage due in
97% to an oil embargo, and spot shortages in 1979 following the
“lrantan revolt (Figure 2). It is very risky to use such aggregate
ata in Table 1 to infer any causality between petrol price changes
‘and vehicie kilometre changes, without accounting for other changes
in the economy and in household auto stock.

kilometres per vehicle increased between '73 and '79 in France, remained
unchanged in Germany and declined marginally in England and significantly
“in ltaly. The real price of petrol dropped by 8.5 per cent in Australia,
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Jable 1

Real petrol prices and kilometres per

vehicle, 1973 and 1979

(in constant U.S. dollars, 1978 = base)

Petrol Price Per Cent Average kms
(5Us) per Change per Vehicle
U.S. gallon

'73 75 73-'79 '73 '79

us.

United Kingdom
France

Germany

ltaly

.+
Australia

BT .95 102 15984
12 .30 6 14500
.35 .67 24 125480
.63 .80 10 16160
.38 .35 -2 12000
.82 .15 -8.5 15400

+ cars and station wagons only

Sources:

CPI's from QECD, Main Eccnomic Indicators 1960-1979
(0ECD, Paris 1980)

. Actual Petrol Prices, Kulp et al.,1980 (Tables B:h,
F2.3h)

0i1 and Australia 1980 {Australian Institute of
Petroleum Ltd)

ABS Survey of Motor Vehicle Usage (including extra-
polations)

Report in Automotive News March 9, 1581 on Goodyear
Tyre and Rubber Co. analysis. .

Tanner (1981}
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The empirical evidence up to the mid '70s on the own price
elasticity of transport demand for petrel in the Western World
suggests it is relatively inelastic (Burright and Enns 1975,
Bendtsen 1980). The predicted short-run own price elasticity of
demand in the U.$. varies from -0 15 to -0.36, with -0.21 selected
by the Federal Energy Agency (Charles River Associates, 1977) and
Lea (1981) and Wheaton (1980) both proposing -0.38. The estimated
tong-run elasticity varies between =0.17 and -0.92, with a Federal
Energy Agency figure of -8 76. These figures are almost identical
to Sweeney's (1974) results of -.22 {short run} and -.78 {long run).
The estimated short-run efasticity in Australia for 1955-76 is -0.08
{Schou and Johnson, 1%79); and the figure for the United Kingdom,
1973-74 is -0.1 (Mogridge, 1977} The values will vary accerding
to trip purpose, household income, and time-of-day of travel. Such
low short-rur responsiveness to petrol price increases makes this

an ineffective policy tool by itself for meeting short-run crises

Since only a small percentage of the generalised cost of
travel is petrol and oil, with the value attached te time savings
making time costs predominant (Hensher, 1977; Hensher and Dalvi,
1978; Lave, 1980), petrol costs would have to incresse substantially
(at least 300%) for its cost to be a significant factor (in the set
of economic indicators) influencing behaviour.

The elasticities reported above are post hoc analyses of
past data (and not forecasts of the future}, relating to long=-term
trends which end in the mid-'70s. Recent (up to '78) work by
Pindyck and Griffin (as reported In Harris and Davies 1981} analysing
data from 12 countries suggests (over a 15 year period) a higher
long=run price elasticity of energy demand in transport of -1.06,

A fundamental concern about all these price elasticities is the
extent to which the effects of a general economic recession, changes
in the structure of final demand, technical innovation and goed
housekeeping conservation have been accounted for. The very recent
(1280 onwards) evidence on the relationship between petrol price
Increases and demand for petrol suggests that these other effects

are poorly represented in econometric models used to ohbtain price
elasticities of demand

The evidence indicates that the price of petrol has a greater

impact on car size than on car usage. Mogridge (1977, 1981) shows
that the fuel price increase is taken up in a long-run adjustment in
car size. This result is based on a study of annual car prices

(by age and size) from 1957 to 1973 and monthly prices from 1973,

Efficient resource utilisation requires that the fuel
efficiency of the car be optimised within the constraints of current
technology and expectations of future fuel prices. Lea (1981)
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indicates, for the U §., car efficiency direct pcint elasticities
with respect to fuel price of -0.25 (long run} and -0 12 (short

run}, significantly lower than the U.5. petrol consumption ejastic-
ities with respect to petrol price as selected by the FEA, However,
when compared with the actual fuel efficiency of the total auto

fleet In the U.S. from 1972 to 1979, the observed 8% improvement

{Lea 1981) is mueh greater than the predicted 2.3% short run
improvement or 4.8% long run improvement Events in the last 3
years have placed doubt on the use of elasticities derived from
highly aggregate trend-oriented models of the mid-‘705“(5)

There are many factors contributing to fuel efficiency:
vehicle characteristics, maintenance, driving habits, and operating
conditions. The most influential e?icle characteristic influencing
fuei consumption is vehicle weight. An estimated 1977 relation-
ship between weight (W) and fuel comsumption (C) for passenger
vehicles in Australia is (lLane, 1977)

€ = 31 +58W litres/1000 km, where W is weight in tonnes.

Thus, & 20% petrol saving can be achieved by switching from a car
weighing 1.5 tonne to 1.1 tonne. The average weight of all cars

and station wagons in Australia in 1977 was 1.3 tonne {with 57% of
the vehicles in excess of 1.1 tonne). In contrast the U.S5. GM
fleet's average test weight for 1977 was 1. 896 tonne (4180 pounds),
with a projected 1984 weight of just under 1.36 tonnes {3000 pounds}.
This 1984 projection for a major U S manufacturer's autos is

similar to Australia‘s 1977 position; however with imports, the
overall U.5. figure wiil be much lower. The use of lighter weight
materials {(aluminium and plastic composites) is expected to reduce
weight (Agnew, 1981) The average U.S. made 1981 model car contains
a record 130 pounds of aluminium, equal to 4% of its weight (compared
to 2% in 1970). Accessories also influence engine output power.

The range of energy consumption per vehicle-kilometre contributed

by automatic transmission and air conditioning are respectively 0-5%

and 10-15%. The constant spead accessory drive is one means of

6. This is one area where short-run elasticities in particular
require carefully conducted, highly disaggregated empirical
studies, preferably using longitudinal panel data. ‘'Analysis

of household level data...could lead to significant improve-
ments in the understanding of the vehicle market at modest
cost' (Mellman 1981, 30) .

7. A study by Essenhigh et al. (1979) shows that increased fuel
consumption due to larger engine size can be partially offset
by a specific engine efficiency that improves linearly with
increasing engine size. GM proposes to decrease engine
sizes only slightly faster than vehicle weights so that
power-to-weight ratio, related to vehicle acceleration
performance, will not show a large loss (Agnew, 1981, 5)
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Improving the air-conditioner consumption level,reducing it to 6—112(8)
Other add-on modifications such as thermostatically contolled cooling
fans can reduce fuel requirements by up to 5-10%

Maintenance(B) and driving habits are primarily under the
control of the user, despite the ability of government to undertake
programs on driver education and advertising campaigns. The orient-
ation must include a direct pecuniary saving to the individual, rather
than only a contribution to societies energy conservation (see below).
Lack of maintenance unnecessarily increases fuel consumption - the
major contributions relating to air-cleaners, air-fuel mixture,
ignition timing, tyre pressure, wheel alignment and brake settings.
Driving more slowly, changing gears at the correct moment, and avoiding
sudden stops and rapid acceleration can save up to 20% of fuel
consumption However, for many individuals the cost of tuning
usually exceeds any perceived benefits. ’

The area given most consideration (of those outlined above)
is the vehicle characteristics (e.g. Erlbaum et al., 1977). It is
commonly assumed that vehicles with greater engine capacity are less
efficient and thus should be taxed at a differential (higher) rate.
This is usually achieved by varying car registration fees. However,
age is a major factar, especially now that manufacturers are more
conscious of the need to improve fuel efficiency In the U.S. the
federal laws mandate steadily increasing average new car efficiency
from 7.8 kpi in 1978 to 11.9 kpl in 1985 (with the effects spread
over the entire fleet by 1395} A study by Erlbaum et al. (1977)

8. A report in the {New South Wales) National Roads and Motorists
Association (NRMA) magazine, Open Road, claimed a net 2% fuel
saving from air conditioning With the windows up, wind
resistance is reduced

.9 There is {unsubstantiated) evidence in Australia that the
current range of smaller vehicles are most costly in mainten-
ance, especially for high-kilometre vehicles, since the parts
are of lower quality. The reduction in average vehicle
kilometres travelled per vehicle, however, must offset (partly,
at least} this cost penalty. Time will identify a consumer
group who may find smaller vehicles more costly. However,

the small vehicle of the future is projected to be of higher
guality than current large vehicles, This reinforces the

fuel efficiency benefits. In the U §., however, some -
observers argue that larger cars are perceived to be losing
quality while smaller cars are perceived to be improving in
gquality (Mellman 1981, 26).
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devetoped energy forecasts in terms of the price, availability and
efficiency of vehicle types and concluded that the achievement of
significant petrol conservation {i.e. the whole fleet at an average
of 11.9 kpl by 1985) in New York State would require, with reasonable
petrol prices and continued mobility growth, the full wehicle stock
turnover by 1985, a ten year period.

Even though such levels of fuel efficiency will be achieved,

having already exceeded the 1981 U.§. mandated level {Figure 3},

this does not necessarily mean a reduction in petrol consumption

per household. The reasoning is not clear. The important
... parameters are the growth in multi-car households, the increased
o fuel efficiency of new vehicles, and the relatively greater kilometres
i of new vehicles, The causal relationships are however unclear. (10)
" The position adopted here is that the growth in multi-car households
oo is mainly associated with other issues such as suburbanisation, growth
“ of the company car sector (in part response to wage freezes or index-
U ation), and changes in patterns of family Tifestyle (especially the
‘increase in working wives). Given the increase in multi-vehicle
.~ households, the kilometres per vehiclie per household have declined
*In recent years; however given the evidence that newer vehicles
i tend to have greater annual kilometres {Lane, 1977)(11 (this
‘always being relative to the stock, implying some annual growth in
VKT}, then since the new annual registrations are overall more fuel
efficient, we would expect them to be associated with the greatest
kilometres per vehicle. This does not imply that there is a positive
causal relationship between fuel efficiency and kilometres travelled.
The price elasticity of vehicle kilometres travelled (VKT) is small
-either because fuel costs are only a fraction of total costs and/or
“are not very large In absolute terms. In the U.5., total VKT has
‘not declined much since 1979 even though petrol prices have quadrupled,
‘hence lowering effective petrol prices via more kilometres per litre
5 unlikely to lead to greatly increased travel (Weiner 1981) The
real reasons appear to lie elsewhere.

A very recent, and as yet uninfluential, effect is the avail-
abitity of 'clone' cars, such as twin-cab light commercials
and family car vans. Such options may slow down the growth
of multi-car househalds if the main reason for multiple-
ownership is in flexibility of an auto type in meeting
household needs.

Lane {1977) shows for Australia that 50% of the kilometres are
by vehicles of no more than 4 years vintage. This evidence
does not suggest that a fleet of all-new cars would be driven
more; it must be interpreted as historical data and used
cautiously in projections. The income effect clearly plays
an important role.
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ithe evidence above, a fyel efficient car is not in itself
t to cut petrol consumption. The discussion above on
mption is in terms of a vehicle, A more meaningful
isumption unit might be kKilometres travelled per household
iven the evidence in Australia by the Bureau of Transport
(1981) and U. K. by Dix et al. (1981) on an increase in
ar. ownership by hauseholds and a reduction in annual
per car, then we are observing an increase in HKT's even
ometres travelled per car are falling. A decline since
ehicle kilometres is a1so occurring in the U.S. (Sub-
on Trade 1980, 10, U.S. pepartment of Transportation 1981,
iiaithough the reasoning behind it is not yet clear. It
at.correct definition of the analysis unit is essential
ng the final implications of policy on the role of the
I.-consumption per car may decline, but per household
increase.

idge (1977, 1981) shows that a constant 15.5% (+ 0 5%)
osabie Income is allocated to car travel in car-owning
This result is similar to that for the U.5.
Consequently the increase in U.K. petrol
" gallon to 70-80 p per gallon) resulted
iTable resources being spent on car
on car purchase. In the period
the budget devoted to car purchase -
-7.68% to 6.22% angd for car usage increased from
i3 {an overaill reduction from 15.73% to 14.99%) In
despite 8 move towards smaller more fuel-efficient
re.may be an oider (less fuel efficient) stock of
less of the household's disposable income is available
tipurchases. This trend s evidenced in the U.S.,
age age of passenger cars in 1979 was 6.4 years
5 in 1969 (12) {Subcommittee on Trade, 1980, 16).
(some countries (e.qg. Germany, ’Fa' , Nethertands,
growth in multi-ear households, ]3¥ has reduced
5 travelled per vehicle (Bureau of Transport Economics,
Roberts 1981), contributing to the extended 1ife
n'a household. Mogridge (1981) indicates that
f tend to keep cars longer when petrol prices
c&xtent this adds to or partly offsets the fuel
ect on replacement s unknown, Bates and Roberts
Id expenditure data that the
t used in Mogridge's studies up
ary during the perjod '75-'79 to the growth of

tralian age trend is 6 4 (1962), 6.1 {1971), 6.6 (1976);
Parable u,s. figures are respectively 6 0, 5.7 and 6.2.

Ustfalian ca?ital cities the nymber of households with
_gre cars fncreased during the period 1966 and 1976 by
2.and 14 per cent (Bureau of Transport Economics 1981).
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company registered 'household' vehicles in the U. K, as the important

influence in maintaining the relative constancy of expenditure on

travel and transport. The strong increases in new car registrations

between 1975 and 1978 occurred during a period of significant price

., increases for new cars and no increase in mean gross household income.
" The neglected company car sector is discussed in a later section

RS The Australian Household Expenditure Survey 1974-75 (Australian
s Bureau of Statistics 1976 a,b) shows similar results, although class-
i ifications are slightly different {(see Morris and Wigan 1979). 17 7%
“iof expenditure is on transport and travel, with transport exciuding
“hollday travel being 15,5%. Car purchase is 25.42% of 17.7%, (the
: to the U.K. 6.22% of budget devoted to
“car purchase is &, 50%) although since the Australian figures relate
‘to all transport, this percentage is likely to be lower than the U.K
ars-anly percentage... The proportion of expenditure spent on cars
by atl households in Australia, using the same expenditure categories
as Mogridge (19792) is 13.4% (ARS 1976a,b), which varies from 15.3%
for Canberra and Adelaide through to 15% for Perth, 14 3% for Brisbane,
and 12.8% for Sydney and Melbourne.

FUEL_OPTIONS

The literature on alternative fuels is expansive and generally
lacking any consensus on the timing of and commercial viability of
particular options. As a caonsequence the real futures of many of
the proposed 'alternatives' to petrol is unclear. It is clear,

:however, that the timing of the commercial viability of fuel options
is related to (a) the responsiveness of the automobile industry to
msumer demand for more fuel efficient vehicles (as consumers'
xpectations of higher petrol prices are demonstrated in the market
(b) to uncertainty at the political level as to the
availability of crude oil.

The uncertainty is given as sufficient reason to actively

estigate alternative fual options; the ecdnomic and social risks

fistarting too Jate far outweigh the economic and social costs of
Starting too soon. A major concern is the lead times in bringing
lternative fuels into the market. ' Nicklin (1981) argues that
olects whose objective is to shorten the lead time for commercial-
ation in the event of a crisis are a good Insurance'. Has the
Eeagan Administration done the right thing by reducing expenditure,
and slowing the Implementation of the program to develop synthetic




THE AUTOMOBILE AND THE FUTURE

fue]s?(]k) President Reagan's position on many auto-related issues
is that 'if it's worth doing the private sector will do Tt'. The
recent reduction of the federally funded electric and hybrid vehicle
program and the scrapping of the federally funded demonstration
program is another illustration of this philosophy

What are the futures for automobiles propelled by alternative
fuels? The comments (and some evidence) below are limited to fuel
options which are being seriously evaluated for introduction on a
significant production scale before the year 2000, Improvements
in fuel efficiency of the internal combustion (spark ignition)
engine are assumed to continue to influence the commercial viability
of alternative-fuelled automobiles

Light Duty Diesel

With the exception of some European manufacturers, diesel
engines have to date not been given a serious role in the list of
automobile options. A 14% diesel car penetration is predicted in
the U.S. by 1990 (Johnson and La Belle, 1981, Figure 2.3}; it is
currently less than 2%; 12.4% of all car sales in Italy in January
'81 were diesel vehicles, aided by the price of diesel being L0% of
the price of petrol. Recent Volkswagen Formula E Golf diesels
recorded 39.2 (13.8 kpl) for the urban cycle and 52.3 mpg (18. 4 kpl)
at 90 kph; making it 17% more fuel efficient than the standard
mode | However, there are a number of hurdles to overcome before
we could see a strong move to diesel engines, especially the 14%
penetration predicted for the U.5 and Australia where the emission
standards are particularly severe. Currently in the U.S. there is
a 0,62 grams per kilometer {gpk} oxides of nitrogen (NO ) level
requirement; for Australia it is 1.9 gpk (Table 2}. * By 1985
the requirement will be 0.2 gpk in the U.5. and even more stringent

14, For short-lead time fuels such as gasohol this action does
not appear to be calamitous, especially since its potential
volume in the U.S5. is not significant. Gasohol in lanuary
1981 for 31 U.S$. states was 39,148,000 gallons equivalent
to .45% of petrol for all 50 states. The January '8t figure,
however, is a 34 6% increase since January 1980. (v.s
Department of Transportation Monthly Motor Gasolime Reported
by States January February 1981).  This original program
was designed to encourage alcohol capacity for blending

into gaschol, projecting 700 mitlion gallons in 1982.

One Senator believes the projection may not even reach

350 million gallons now.
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Exhaust emission standards in Australia,

Mew South Wales and the u.s.

Emissions in grams per kilometer {gpk}

Carbon
Monoxide (£0)

Hydro-

carbons (HC)

Oxides cf
Nitrogen (NOX)

Austraiia

1976

ADR27 A Stage 1 24 2 2.1 19
1978 ADR27 A Stage 2 220 191 1.73
1976 NSW Reg 22{1) (f) 24 2 201 1.9
1981 NSW Reg 22(1) () 18 6 1.75 1.9
1985 NSW Reg 22(1)(f) 913 ¢ 9 1.9
United States of America
1975/ 76 9.32 0.93 193
1977/78/79 9 32 0 93 1.24
1980 4 25 0.25 124
1981/82/83 2N 0.25 0.62
1985 G.20

:. Note: rgauéing HC

Source;

i . 1
‘o requirements for New South Wales.( 5)
-especially difficult to meet for

s more practical and cost
. X
Motor Trades Association, March 1981, 28.

effective than reducing MO

These requirements wili be
large diesel cars.

16iWhile & number

since the driving cycle varies
compatible with the driving cycle proposed

standards would be 12,88 (Co),

In the U.8§

Care must be taken in comparing standards between nations
The U.S

1983 figures
for NSW 1985

1.05 {HC)} and 1.9 (NQ )
, given the current administration's path

of deregulation, the 0.2 NOx figures for 1985 is doubted to

apply.

In March this year the U.S. National
recommended diesel vehicles be allowe

of 0.62 gpk of NO
should be avallabTe
gpk Tevel and small

(Automative News, March 3, 1981}

Commission on Air Quality
d to meet .9% gpk instead
x Standard through to 1984, when technology
to permit the larger diesels to meet 0.62
diesels to meet the D.259 gpk level




of proposals

{for exampie, lLucas CAY propose more precise Injection and exhaust
gas recirculation), the only feasible options for accommodating

0.2 gpk are downsizing vehicles and engines, electronic control
systems for diesel fuel injection, continuing research into how
particulate levels relate to the pattern of total emissions, and
turbocharging. The current prechamber diesel may be widely replaced
by a direct-injection diesel, the most efficient internal combustion
option available; however, it will be expensive to perfect.

In recent years, however, the gap in economy between petrol
and diesel engines has been considerably narrowed by peirol engine
improvements, according to Joseph Lucas Ltd (Automotive News, March
16, 1981, E-i4); Agnew {1981, 5) of General Motors however suggests
a 25% kilometres per litre advantage for a diesel engine than a
comparably-powered petrol engine up to 1985, Petrol designs on the
drawing boards of other manufacturers and their lower particulate
emissions level and production costs may threaten the diesel's

future. It
wili be wide
in an engine
a measure of
cylinder and

The

Australia (SCA) (1980) suggest 'two reasons for avoiding any large

scale switch

and other emissions which increase susceptibility to bronchitis,
asthma, pneumonia and emphysema; and that smog created by diesel
exhaust may be a greater problem than cancer; (b) the yield of middle
distillates (e.g. diesel) from a barrel of Australian crude oil is
jower than that of petrol Since diesel fuel is already a premium
fuel in other uses it is not considered advisable to develop a signif-
icant additional market for diesel until refining strategies have
been resolved.

Refining strategy is a key parameter in the fuel options
debate ~ fuel quality could begin to deteriorate significantly in
the mid 80s {Heywood and Wilkes 1981); the liquid hydrocarbons from

which future

in the short-
term) are likely to contain increased quantities of Tmpurities such
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are being considered to meet the G.62 gpk standard

appears that the real future for diesg] in automobiles
cut (very degraded) and more variable fuels, for use
independent of both octane and cetane number, the latter
delay period after diesel fuel is injected Into a

its Ignition.

Senate Standing Committee on National Resources in

to diesel vehicles'; (a) emissions of carcinogens 17}

petrol and diesel fuel will be made (whether petroleum
term or oil from shale, coal or tar sands in the long-

17. For

consequences of the light duty diesel see Johnson et al.,
1879. '

a detailed analysis of the potential environmentatl
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as sulphur and nitrogen. This might work in favour of the predomin-
. ating fuel,petrol. However, pressure to reduce octane rating of

- petrel to increase the yield from crude oil (and hence reduce energy

o used in refining) could shift the emphasis to engines with less

2% demanding fuel reguirements, such as the direct~injection stratified-
“» charge, the gas turbine and the Stirling engine. Gaschol is a less

~ technotogically ambitious route to multiple-fuel capability engines.

' f. fasohol

Gasohol is a mix of 90 per cent unleaded gasocline and 10 per

o cent_ethylalcohol (National Geographic 1981, 23, Bevilacqua et al.,
“1980) . It has been used to describe the petroi-alcohol blends
» successfully used in a growing number of countries, in particular
“ prazil and France, In 1980 the Brazilian industry manufactured
. about 200,000 gasohol-fuelled passenger cars, with a goal of 400,000
o by end of 1981 and a total switch to alechol fuels by the year 2000.

“yhereas Brazil's additive 1s ethanol {derived from its abundance of
" sugar cane), France is going the methanol route because of |ts resource
sdvantage. By 1985 France pians the nationwide availability of
carburel, a synthetic fuel ingredient as a maximum 10% additive to
petrol. The government has budgeted $A350 mitlion for methanol
conversion of coal, producing 0.5 million tonnes of methanol, one-
‘third of the estimated 1985 requirements A fleet of 500 cars wilt
‘be mobilised in 1981 to test the gasolire/carburol mixes of all types
under a variety of real life conditions. The California Energy
Commission has recently decided to develop methanol as their alternative
‘fuel for many uses. Ethanol, produced from renewable resources
(fermented crops), reguires expansive agricultural land and has effluent
producing distiileries. Methanol, more favoured by the o1l companies,
can be derived from coal or natural gas. While Australia is well
suited to both blends, the coal-route is likely to be surrounded by
‘the environmental controversy embedded in the future of coat. {1 in
spite of this, the State of Victoria {Australia) is to construct a
coal-to-oil plant with an annual production of 3 million tonnes of
petrol diesel fuel and chemical feedstock. The SCA (1980) recommends
a ‘comprehensive research project covering all aspects of the actual
use of alcohol blends under Australian conditions', including the
issue of optimum use of agricultural land and the appropriateness of

For example, In the U.S., the coal industry has traditionally
been a backward industry, which must suddenly be transformed
into a modern, technologically advanced one. Potential users
are unwilling to commit themselves to coal especially because
of the uncertainty about meeting environmental requirements

(Stobaugh and Yergin 1979).
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various tax-cum-subsidy schemes. The SCA believes that there is no
evidence to suggest that methanol or ethanol production will have a
significant price advantage over petrol in the foreseeable future.
Many sources argue that if alcohel is to have a future role, it is
via the alcohol-to-petrol route (avoiding the distribution and
driveability problems) than the alcohol fuel adaptation route.

Electric and hybrid battery-sourced cars

The arguments that the future of the electric car is con-
ditional on the successful development of an improved light weight
advanced battery are well documented (e.g. Hamilten, 1980; Singh
et al., 1980). However, despite the known technological challenges,
current travel patterns make even the currently available battery-
driven cars a feasible option for the majority of urban trips.
Barriers to overcome before the electric car (EC) or hybrid car
(HC) can demonstrate their potential competitiveness as city cars
include range limitation, production scale (which affects the price
per car) and inadequate consumer expasure to the product. The
proposed vehicle designs are as stylish as current petrol-fuelted
vehicies (Dance 1981). The price of ECs in the U.5 is not compet-

itive; the Jet Industries' EC costs $US¥1,500 In the UK., a
1524 kg payload is £8160, 50% above current petrol car price.
However, the ECs running costs are 50% lower (Dance 1981, 16} In

mid-'81 in the U.5. there are 6% organisations using 628 U.S. DOE
demonstration preject ECs or 1003 including crders and contract
funds, supplied by 10 manufacturers. These are mainly Tight comm-
ercial vehicles; however, attention has recently been turned to the
household car market, with firms agreeing to sell or lease ECs to
households {and small businesses). Potential £C manufacturers arnd
risk capital Tnvestors are monitoring the 'project' although the
scrapping of U.5. DOE demonstration project has placed an air of
uncertainty over the future direction of such incentive schemes.
Detroit Edison plan to lease 15 ECs to employees as part of its
participation in the U.5. Department of Energy's electric and hybrid

vehicle demonstration program. In the U.K..the Department of the
Environment has given & matching grant to Lucas-Chloride of up to
$Us2.3 millicn per year over the period '81-'86. Most major Japanese

manufacturers are also developing electric-drive versions of existing
cars, with government blessing and support

Service leasing, whereby new cars are supplied to business
clients and charges applied only for their use rather than for the
cars themselves is one way of promoting the EC at relatively Tlittle
cost to the consumer. A Los Angeles Rent-a-car firm provides an
opportunity for the potential owner to evaluate the EC. The first
round of ECs, however, are unlikely to have similar characteristics
(e.g. speed, fuxury) to conventicnal company cars. Any demenstration
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program should be directed initially towards the population who use
small/medium size cars. Electric cars are not more energy efficient
than conventional cars, but they may save petroleum if their electric
recharge power is generated from power plants that do not burn oil
(Singh et al., 1986, Appendix c). In countries such as Australia
and the U.S t?e resources to produce electricity are mainly non-oil.
in the U.S.U19)"in 1980 - Coal = 48 8%, 0i1 = 12.0%. Cac = 15 3%,
Hydro = 12 5% and Nuclear = 10.9%. In Australia for '79-'80
(Australian Department of National bevelopment and Energy, 1980, 49)
coal = 84 6%, oil = 2.9%, gas = 7.3% and hydro = 5,2%.

HamiTton (1980a) predicts that future ECs can reduce petrofeum
consumption 75% or more for each unit of conventional vehicular travel
they displace if recharged from non-oil burning power plants.  Signif-
icant total petroleum savings will require large-s%al? use of ECs
Studies on the potential market share penetration 20)for Ecs (Morton
et al., 1978; Dickson and Walton, 1977; Marfisi et al ., 1978;
Bevilacqua et al., 1979; Singh and Bernard, 1979; Kulp et at., 1981
summarising SRl A. D Little, Mathtec and Argonne National Laboratory)
suggest a range of consensus of 0.3% ~ 16.5% by the late 1990's. The.
range is based on varying assumptions on EC range (80-200 kms), petrot
price (18 ¢/1 - 66 ¢/1 in '78 prices), petrol availability {low - high},

. EC purchase price ($US5200-58400 in '78 prices) and ECs role as only the

1'second or third household car or as the first car From the 'evidence!',
the effect of the introduction of ECs on the reduction in petrol
 consumption could be marginal or significant. One of the key influences

on the llkely impact is the complete dependence on a single (non-petrol)

| source A preferred (partially battery-sourced) vehicle is the hybrid
car.

=19, Importantly, in the U.S , if £Cs require additional electricity
: utilities, then the oil-fired facilities will be restarted.
These are the first to shut down in pericds of low demand, the
perlod when battery recharge Is likely to occur. The Electric
Power Research Institute claims that as many as 13 million
ECs could be regularly charged by American electric utilities
by the vear 2000 without increasing the need for electricity
generating output. These cars are predicted to save 100
@illion barrels of oil per year. To ensure recharging late
at night, appropriate incentives will be required otherwise
early evening recharging is foreseen.

=20, Not to be confused with studies which identify the EC market,

N (Gunde (1981), Booz Allen, GRC and Brookhaven Mational Laboratory
‘Applicability models' as reported in Kulp et al., 1980, 2-59

to 2-61) that segment of the automobile market for which ECs
could potentially replace ICE vehicles given current and/or
predicted driving and trip-making patterns
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A major limitation for the EC as curreatly promoted, is that
its driving range limits it to local trips. To alleviate this rest-
riction (which in the future might be eliminated by advanced battery
technolagy), the hybrid car {HC) has been proposed.(21)  An HC has
both an electric motor and 2 small petrol engine, offering the full
mobility of a conventional petrol! powered car but with reduced fuel (22)
consumption. IT HCs are price-competitive with the conventional car
then the HC's unlimited range will probably capture a larger share of

the auto market than ECs. The petroleum conservation potential is

much greater than ECs, given the greater market potential.

The hybrid car program is likely to progress swiftly in Europe
and Japan; however its future is less certain in the U 5., where
President Reagan has proposed scrapping Federal budget support for the
EC and HC demonstration programs (aleng with the Stirling and Brayton
engine programs). The U S. DOT has asked Congress to eliminate funding
for the cooperative automotive research program for a total savings of
SUSE7 mitlion. This is based on the premise that automobile companies
know best what kind of research to undertake and that given other
demands on Federal resources it is inappropriate for the Government
to finance long-term research to benefit a particular industry
(Transportation Consumer 1981). There appears, however to be a good
case for government subsidy in a program characterised by information
costs, political and environmental externalities and an oligopolistic

market. The immediate future in the U.S. for the HC appears to be
in the hands of the auto manufacturers, who currently are reappraising
their position in relation to all automobiles. With the globalising

of the auto industry, it might be predicted that HCs, on currently
predicted support, will be imported inte the U 5. when the market
seems ready.

21 Two classes of HCs are possible, a series HC which employs a
petrol engine to drive a generator which charges the battery
system, and a parallel HC in which the petrol engine and the
electric system are both coupled directly to drive the wheels
{see singh et at , 1980, 14).

22. This is more likely for the HC than the EC since size and cost
of propulsion battery may be reduced because very long electric
range (s not required, offsetting the cost of an ICE (Hamilton
and Curtis, 1979). Dance (1981) quotes for U.K., approximately
L4o% of EC purchase cost is in batteries, excluding charger.
Singh et al. (1980) argue that HCs will not be price-competitive
with the ICE
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Weiner (1981) argues that through the '80s increased fuel
economy combined with rising petrol prices and other out-of-pocket
costs will result in reduced operating costs However in the 1990s
petrol prices are predicted to overtake fuel economy improvements
with operating costs again rising (Weiner 1981, Figure 9). It is
at this time that the HC may be a serious alternative. Singh et
al , (1980) however are somewhat pessimistic asbout the future of
ECs and HCs up to the year 2000. In a major study for the U.S5 DOE
they conclude that such cars will not compete on lifecycle cost,
given consideration of all battery technologies likely to be
commercialised The high cost of battery replacement {every 2-3
years), less performance than the ICE car (especially in hilly
urban areas and cold climates), and range limitations, suggests
little Tikelihood of one-car families acquiring them, and 1imited
likelihood of multi-car families purchasing a relatively expensive
second car.

CONSERYATION ENERGY - THE UNGLAMORQUS FUEL OPTION

Energy conservation is a largely untapped 'source' of
energy, with many immediate opportunities, and may well be the
ieast expensive, safest and most productive energy readily available
in lTarge gquantities. It entails behaviour modification in contrast
to the 'technical solution approach'. Stobaugh and Yergin (1879, 11-12)
suggest that conservation could perhaps ‘supply’ up to 40 per cent of
America's current energy usage, althcugh they do not predict that it

will. Such an achievement would require a consistent set of signals,
higher energy prices in particular, incentives, regulations and inform-
ation. Clearly the barriers to conservation are great, rarely

technological, often economic but in most instances institutional,
political and sccial (Johnson and La Belle 1981%)

As a guality energy source conservation does not undermine
international monetary systems, does not poliute, and stimulates
innovation, employment and economic growth (Yergin 1979; Harris
and Davies 1981).(23) Conservation Tacks glamour because of the small
scale, decentralised nature of most of the projects. And it also
tacks the appearance of dramatic impact: its effects are spread
out over the whole economy, and difficult to observe; the drama
and appeal of a giant fuel plant are absent.

23. For some years it was argued that there is a strong positive
(one-to-one) relationship between energy use and GDP Recent
studies of industrialised nations have disputed this claim,
suggesting that although energy use and GDP are certainly

not independent, the relationship is more variable than
commonly assumed (Myers, 1975}
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Lave (1980) illustrates the potential of decentralised
conservation schemes for saving energy Rather than imposing
an 89 kph speed limit orn all drivers - which has only produced a
2% energy saving in the U.§ (see Bates and Roberts 1981b for
European evidence) - he proposes a differential speed limit: big
cars are limited to 89 kph but fuel efficient cars are permitted
to travel 104 kph, traffic permitting. The idea is to create an
incentive for pecple to switch to fuel efficient cars. Since two
decades of mode split research have led to the conclusion that,
'the fastest mode gets all the people’, lave argues that the (25)
behavicural incentives to switch cars would be very powerful.

Lave also examines the benefits of small cars versus giant
rail systems in the context of Los Angeles travel patterns. He
shows that the money intended to build a rail transit system in
Los Angeles would be sufficient to give away free fuel-efficient
commuter cars to all freeway travellers in Los Angeles {Actually,
it would only require about 20% of the amount required for the rail
system) And the end result of using these cars would be a vastly -
greater savings of energy,as well as a reduction in smog and congestion
He calculates yearly savings of 347 million gallons of fuel, and $300
million of reduced travel time These applications of Lave's Law
of large proportions, 'the biggest components matter the most', while
somewhat unglamorous, compared to, say, extensive electrification of
the rail network (25) are good economics and have good potential for
conservation aof energy. '

Conservation usually takes time; it is a long-range
initiative to alter energy use behaviour it contrasts with con-
tingency planning/strategies which are short-term coping strategies
or stop-gap responses io energy shortages (such as petrol ratjon?hg)
{Transportation Research Board 1980)

24, Energy Undersecretary Sawhill, in the Carter administration,
was supporting this scheme as wel! as one that would have
permitted Intercity buses to travel at 112 kph (70 mph) on
the interstate highway system: by giving the buses a travel
time advantage over cars, a significant proportion of car-
trips would bhe diverted to buses.

25. The Sydney-Melbourne electrification proposal has been
described as 'an excellent example of the pursuit of 'dramatic
solutions to this ceuntry's energy problems at the expense of
less glamorous but more productive approaches' (Australian
Senate Standing Committee on National Resources, 1980, 21).
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Initial attempts at behaviour modification began in 1973
after the OPEC oil price increases. It has taken nearly a decade
for some real effects to be cbserved;(26) however, the evidence on
the contribution of behaviour modification vis-a-vis technology

modification is not yet fully documented. Chen et ai , (1981)
have recently analysed the change in fuel economy from 1979 to 1980
model year vehicles in the U.§. They conclude that 65% of the fuel

economy improvement is due to technological change and 35% to sales
shift; with 60% of the sales shift improvement due to within size-

class shifts. 20 per cent of total fuel econony improvement is
attributed to consumer selection of more efficient models within
the same size class. In the U 5., where large and luxury vehicies

were the rule rather than the exception, we note (using EPA automobile
classification):

{1) an 8% decrease in petrol consumption between 1979 and 1980;
in February 1981 a decrease of 7.4 per cent in comparison
to February 1980.

(2} an annual reduction jn 1980 in daily barrels of 011 consumed,
by 475,000 {or 6.4%) (Figure k) Patterson (1981) has
produced some evidence that from a nationatly representative
sample 30% indicated they had feduced their motor fuel use,
and 20% had increased their use over the last 12 months
{since Spring 1980); the most important method used to
accomplish this being 'fewer trips' (41%) followed distantly
by increased fuel efficiency (14%). When this evidence is
combined with the conclusions above by Chen et al. (1981)
it is tempting to conclude that behaviour modification is
having a significant influence on energy conservation.
However, even if this were a correct interpretation of the
*fact', there is still enormous unrealised energy savings
from further behaviour modification

’

'3) The subcompact (e.g. Toyota Coroiia, Honda Accord) share

- increased by 33% between September 1979 (30%) and September
1980 (39.9%) with a high of 41.2% in August 1980; although
since then it has dropped back to 31 6% of the market share
at April 1981 {with a period high of 36.5% at February 1981)
{Chen et al. 1981) This decline in market share, was taken

Up to late 1970s this pericd was technologically constrained
An example of how market forces can work against technological
medifications conserving energy is the recent introduction in
the U 5. of premium octane lead-free fuel {96 RON} and the
increase In standard grade to 92.5 RON as a consequence of
engine knocks, due to lead-free patrol with a low octane
rating. This has a detrimental effect on crude oil consumption,
increasing the demand for more OPEL oil. The average ltead-free
petrol quality is now 93.5 RON (compared in the 1975 agreement) .
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Figure 4. U.5. Sales of Motor Gasoline

up by compact (e.g. Ford Granada, Peugeot 50L4) and midsize

(e.g. Ford Fairmont, Dodge Charger}, each capturing approximately
50% of this subcompact reduction The compact, however, has
gained significantly since September 1980, a 121% market share
increase (from 7.2% to 15 9% in April 1981).  This is accompanied
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by an 8.64 kpg fuel economy improvement, a 19% increase from
the previous model year

The combined fuel economy of domestic and domestic-sponsored
cars in August 1980 showed a 4 32 kilometres per gallon
improvement over the end-of-year 1979 level, The eight months
up to April 1981 showed an improvement in model year 1981 autos
fleet fuel economy of 3.36 kilometres per gallon; due mainly

to domestic autos which increased by 8.7% (3.36 kpg) in fuel
efficiency, while fmports improved by 5.4% (2.56 kpg). Although
large cars made only marginal improvements in fuel efficiency
(31 kpg to 33 b4 kpg) their market share dropped by 45% up to
March 1981

Table 3 shows the downsizing effect for domestical ly-produced
and total automobiles; ag? the implied fuel savings concomitant
with such a downsizing.(2 New car registrations in 1980 were
down 12 0% on 1978. This is the lowest since 1975. For new
imported cars, registrations in 1980 were at an all-time kigh

by the end of 1980 'vehicle kilometres travelied' {VKT) had
declined 6 per cent from its high in mid-1379 (Weiner 1981)

During late summer 1979, winter 1980 and the early months of 1981
{up to end of April}, rebates were offered in the U 5. to purchasers
of new domestic vehicles For example, the GM rebate between
March 20 and April 4 to customers was $500 - $700 on particular
models with dealers contributing $300 of the $700 and $200 of

the $500. The previous rebate had yielded car sales 20% higher
for GM than expected, and demonstrated that 'price concessions
move cars'. Sales leaped 30.3% both on a year-to-year daily

rate basis, although for GM it was costly - $50 million on rebates
and $35 million for GM dealers. The rebates helpad to shift the
less than optimal (60-day is viewed as optimal) inventory, which
reached a high of 78% days in February 1981 (Automotive News,
February 16). A study by Crafton and-Hoffer {1980) shows that
while new car dealers do pass manufacturer rebates forward, they
only pass, or average, 25% of it forward to consumers (Automotive
News, February 16},

Mellman (1981) suggests that the changing demegraphic structure
of households in the U.S. is a contributing influence on down-
sizing. The increase in househclds with one or two persons
tends to reduce the constraint on their vehicle choice by
functional needs This flexibility allows their purchase
patterns to be quite volatile in response to changes in influences
such as fuel prices. This Tmplies in the U.5. that subcompact's
market share may already be approaching saturation point.

Cheslow {1980), however, concludes that when changing demographic
trends are taken up to the year 200C (using the projecticns of
the number of househclds and families up to 1995 of U S, Bureau
of Census and extrapolation to 2000 from 1990 to 1995 trend), the
mix of cars by size class after 1979 remains nearly unchanged.
Further research is required to disentangle the complex causal
refationships.




T = domestic and imported autos

TABLE 3

NEW CAR REGISTRATIONS BY PERCENTAGES OF EPA §17E CLASSIFiCATION,
MODEL YEARS 1965-1987a - (J.5. h

D domestic autos only

Mode i
Year

Minicompact Subcompact Compact Midsize Large Two-seater Import

| d
T ) D T b T D T D ¥ D Fleet” penetration (%}

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

21.0 53, 9,332,612
23.4 51. 8,348,463
24 50. 9,404,039
25,2 ' 50. 9,450,142
23.3 48, 2,395,896 -
21.9 47, 10,239,462
21,4 L6 . 10,937,698
L, 31,384,576
43, 8,740,893
25. 8,627,883
25. 12,099,168
27. 11,175,087
39.1 20 0.4 11,308,078
0, 19. 0.4 10,813,527
. . Lk, 15. 9.5 2,833,404
14, . L7, 12. 0.5 5,272,584

11.
11,
1.
11.
24,
2.
25.
12.3 14,
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20, 13.
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‘1981 data are from October through April.
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Fieet figures are obtaired from Ward's Automotve reporis except for 1980, 1981, whicn are from Chen et al. (1$81).
These figures are higher, in comparablie vears, tnan figures reported in Chen et al 11981, Tabie-2}, the tatter
represents only sales that could be mapped to correspond to EPA fue!l economv values. 1978 is a disturbing vear,
with Ward's Automotive figures significantiy different from Chen et aj. by 3,122,215 automobiles,

ja

The percentage market shares for 1978 to date relate to the EPA compatible sates; given in Chen et af, (June 1981,Table 2

These figures, based on Chen et a! {1981) are lower than Automotive News figures (e.g. '79 = 24,52%, '80 = 26.41%)
A further set of percentages are given in the Subcommittee on Trade report which indicate21,9% for '79. Much of the
differences can be explained by the excilusion in Chen et.al. of sales which do not map into EPA fuet econcmy values.

Sources: U.S. Department of Transportation Nationai Highway Traffic Safety
Admintstration, Ausomesive Chareeter: ‘otorl ol Jata ocase, and
Chen et ai.{dune 1981, 4) or. .. *omer Naws (vartous 1ssues)
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A preferred unit of analysis, however, in the context of household
energy conservation is househald kilometres travelled (HKT)

(as also discussed earlier). This defines the true conservation
effect rather than any possible structural changes to the populat-
ion/economy as a whole The Michigan Survey Sample analysed by
Mellman {1981) reported an increase of 166 HKT between '77 and
*80, whereas the VKTs declined by 1923 km

Conserving .energy is desirable if it assists 'the necessary
transition to an. economy based on renewable sources of enargy (which)
will or would be much smoother and less troublesome than if we carried on
rapidly using up the non-renewable sources of oil'' {Mogridge, 1981, 3}

COMPANY CARS - A MAJOR GROWTH SECTOR

Until recently the company car sector was not seriously viewed
as different from the household car sector in terms of energy con-
sumption. An extensive search of -the literature found no substantive
evidence of an interest in the company car sector prior to 1978 {Cooke
1978) except by national executive societies wishing to establish guidefzg)
Tines for organisations in setting the 'perk' structure for employees.

In Australia the company car represents only 9% of all cars
registered in New South Wales {1978/79); however it represents 4h% of
all new cars registered in 1979 (or 35% of the new car market for
Australia). The company car share of new car registrations in the
U.K. varies from a high of 70% (British Institute of Management Foundation
1979) to a low of k4%, the latter from 1979 application forms for new
vehicle registrations (where self-employed company cars tend to go
undetected) According to a survey of Schou (1987a, 1981b}, 70%
of the company cars in New South Wales are large cars (welght above
1200 kg, engine size greater than 2.5 litres, 6 or more cylinders, and
fuel economy less than 8 kpl) while only 8% are small cars (weight less
than 1000 kg, engine size 1.8 tlitres, &4 cylinders and fuel economy

After pensioner life insurance scheme contributions by a firm,
provision of a company car and coverage of all company car
expenses rank second {Hensher 1977, 48-57), accounting in 1973
in Australia for 51% of all income-related benefits.  43.1%

of senior management were supplied with a company car (currently
80% in the U K. (Whitelegg 1981) and 50% in 1977 (Cooke 1378))
with 33% receiving payment for all ‘car expenses. A recent
survey of vehicle fleet management in Europe (reported in Whitelegg
1981) gave the following percentages of senior management with
company cars: U.K. (80%), Belgium (50%), Netherlands (50%),
France (k0-45%), ltaly (30-35%), West Germany (30-35%}, Switzer-
tand (30%) and Spain (30%).
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greater than 10 kpl}. The average fuel economy is 7.1 kpl, 15% less
than the average for all cars, Company cars accumulate more annual
kilometres compared to the national average (Schou 1981) The average
engine size of company cars in the U K. in 1979 was 1650 ce compared to
1390cc for all other cars (Potter and Reikie 1980). Studies by Dix ang
others {1980, 1981) show that the company car is an addition in households
owning at least one car, the latter retained after the addition Al-
though the mean annual kilometres per vehicle is declining in Australis
due to increased multi-car ownership per household, the company car
appears to partly explain why HKTs are increasing (see previous section},

In the short-term this sector provides significant potential
for fuel savings because of the current fleet mix; (3Cland the evidence
in Austratia (Schou 1?81) that the average replacement cycle is just
over three years. (31

The increasing visibility of the company car market means that
the government must think carefully about any major tax disincentive
schemes which could have further serious implications for output,
employment and import penetration of foreign-make cars in countries
which currently have faltering automobile industries. The suggestion
by Mogridge (1981, 17) of reducing the societal subsidy to company car
beneficiaries in the U K. by placing an upper 1imit on tax relief,
was introduced in Australia in 1979 (with a 419,500 upper timit on
the value of a 1981 modei vehicle claimable as a tax deduction).

The indication to date 1s that the domestic auto industry has not gained,
there being a growth In demand for 1 year old luxury-imported vehicles

and extended Teases on the imported upmarket cars beyond the normal lease
renewal period, (32) This result may be short-term; its long run effect

One organisation in Australia, with 350 cars has already succeeded
in reducing fuel consumption by 10%, a saving fn 1980 of $150,000,
by moving from a situation where fess than 1% of its car and Tight
utility fleet had 4 cylinder engines to a position where onlfy
3.5% of the fleet is composed of & cylinder and small V8 angines
At the most senior executive levels, engine capacity has been
limited to 3.5 litres and fuel economy targetted at 14 litres

per 10C km (20 mpg) . A 30 per cent fuel consumption reduction

is projected up to 1985 by the company . An important outcome of
this 'experiment' is that senior executives did not move to other
organisations which predominantly supply the more luxurious

V8 vehicles.

The national average in the UK. is 3 years, comparable to the
company car average In Australia. Is the company car mean in
the U.K. less than 3 vears?  We do not krow.

Personal communication with George Alto Monte, Vice President
Motor Traders Association of New Socuth Wales
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on fuel conservatien is unknown. Dix et al., (1981) have calculated
the subsidy to the British company car beneficiaries; the figure of
£2,000 million per annum being considerably greater than the subsidy
to public transport

Empirical work by Schou {1981a, b) surveying 216 companies in
New South Wales suggests that petrol rationing,petrol price increases,
an inefficiency tax, and reductions in tax deductibility (where cars
do not meet the fuel economy standard of 10 kpl) are all unlikely
to impact on the overall demand for company cars, but will influence
substantially its fleet composition

The movement to vehicle leasing, especially service leasing
appears to be a response to the costs of acquiring and using a car, in
a sense leqitimising the tax deductible nature of this asset and flow
of consumption services. This is one possible indication of the price
responsiveness of society to the increased cost of owning and operating
automobiles, and is a mechanism for ensuring that the tax burden is
spread across the general population rather than solely the beneficlaries

of such a major ‘perk'. The company car market could respond very
differently to price and pelicy incentives than the household auto
market. There is necessity for research on this topic.

THE AUTOMOBILE, URBAN FORM AND ENERGY

It is often suggested that the automobile has been a prime
stimulant to suburbanisation of residential location and decentral-
isation of activities. This argument claims that some urban forms
are more energy intensive than others, especially forms which reinforce
the predominance of the automobile, because traffic densities are too
low to justify high-capacity public transport facilities. A number
of carefully conducted studies have pieced together the empirical
evidence to dispute this stance. A most thorough study is that by
Small (1981) using the U S. national travel data and supplementary
sources .

Small ltooked at determinants of intrametropolitan location
patterns to identify the possible impact of energy scarcity on urban
development patterns in the next 20 years or so. Two scenarios
were considered: {a) a high cost situation: tripling of 1977 petrol
prices but a stable supply of energy and (b} a severe shortage scenario

33. There have been innumerable simulation studies of the trans-
portation energy effects on urban growth (e.g. Romanos et al .,

1980): however, the preferred focus is on adjustments from

the existing urban form and patterns of use.
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(34)

unstabie supply, intermittent recurring disruptions
are reported for both work and non-work travel

The results

For work trips and the high cost scenario, the average household
choosing between a city and suburban residence must add an extra

$160 per annum to the cost of commuting if it locates in the city and
$210 1F it locates in the suburbs. The differential provides a measure
of strength of the net incentive toward centralisation. Alternative
adjustments such as smaller cars could reduce this differential even
mere. For non-work travel the equivalent net incentive is $113  This
is an extremely small effect, For the severe shortage scenario, a

land use control which resulted in densities of 15 units per acre
compared tao the current mean of 5 units/acre would reduce automobile

use for work trips by only 1.4% after & years

Thus energy shortage on this evidence is not likely to affect
urban development patterns; behaviour modification and technological
change In the auto industry are more 1ikely to yield significant
reductions in energy consumption. Even without such adaptations,
Small concludes that 'the differences in energy consumption between
cities and suburbs are relatively modest, and would provide individuals
or firms only small incentives to altter their location decisions'

In reality, the trend in urban development is decentralisation
(Button and Pearman 1981, Weiner 1981, Sydney Morning Herald 1981,
Bates and Roberts 1981b). In the U.$., 3 million people left the
cities for rural and semi-rural areas during the past 10 years, which
more than reversed the drift to the cities that occurred in the 1960s.
Demographers expect the pattern to accelerate, particularly as more
industries are being established outside of metropolitan areas. Inner
London lost 16% of 1ts population in the decade up to 1976. These
occurrences serve to encourage the further growth of automobile demand.
Button and Pearman {1981) provide an excellent overview of this trend.
While transport could be used as a planning tool to reshape the
destiny of the cities, the urban areas and society, it appears untikely
in the Toreseeable future that existing and planned public transport
will Increase its market share significantly . In the U.S. the
“automobile accommodates approximately 92% of all person kilometres of
travel (Gorman 1978, 137, Table 3); in Australla it is 90% {Department
of Transport 1981, 9) .

34, Small assumed technological and behavioural patterns determining
energy use as those prevailing in the 70s, but used the 1980
mandated average fuel consumption level of 7 kpl (20 mpg) .
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CONCLUDING COMMENTS

This peper has attempted to identify the directions of change
occurving in the production and consumption of automobiles. While
the topic is complex, the evidence suggests that individuals without
abandoning their traditional dependence on the car, are shifting to
smaller, more fuel-efficient cars. They have adjusted to higher
energy prices by switching to energy-efficient cars rather than by
reducing auto travel. The automobile industry is globalising itself
to take advantage of the economies of expertise and the high growth
markets in the Third World.

A number of new directions are emerging which serve to enhance
the future role of the car. These directions encompass technological
change, both in vehicle design and fuel efficiency; industrial
restructuring, in particular globalising the auto industry; signif-
icant new growth markets for car sales, especially in South America
and the OPEC nations; location adjustment of househoids, such as
out-migration from cities; participation adjustments, especially the
percentage increase in women entering the workforce and increased
licensed women drivers; ownership restructuring of consumption markets
in the Western World, especially the growth in company registered
cars; and promising substitutes for fossil fuels While many studies
have investigated conservation of energy through behaviour modification,
a most obvious source of societal benefit, it is an area of far greater
potential than shown to date.

However, while we can be somewhat confident as to the direction
of change, we are much less confident about the timing of such change
The wheels are in motion, but the speed of adaptation is uncertain.

The timing uncertainty is, more than anything, the cause of much of
the concern about the future of the automobile




NEW CAR REGISTRATIONS BY SIZF OF VEHICLE FOR AUSTRALIA 1966-81

SIZE CATEGORIES?®

SHALL MED UM LUXURY

number number number

37746 31.87 198142 64.61 10800
118631 35.65 205736 61.32 10174
141914 38.48 217425 58.95 9497
156752 39.10 235058 58.64 9069
173829 42.08 230235 55.74 8997
172173 41.27 236394 56.66 8657
177965 43,85 218514 53.84 9373
215001 46.53 235365 51.i7 10559
239173 50.25 223319 h6.92 13504
264699 56.22 192851 Lo, 96 13264
261196 55.72 194938 41,58 12663
246903 57.08 165702 38.79 14554
275744 61.20 160324 35.58 14495
258547 56.20 188294 Lo .93 13203
293592 64.79 143504 32.77 11082

70399 65.97 33621 31.51 2694
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These size categories are those of the Industries Assistance Commission, and are
adaptations of the ADAPS categories modified as follows: small autos are the ADAPS small
plus medium categories plus Cortina 6; medium autos are ADAPS upper medium and luxury

categories minus Cortina 6 pius Peugeot 604 plus Datsun 280Z%; tuxury autos are ADAPS
luxury categorv.

ist quarter 1981,

Source industries Assistance Commission, Canberra.
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