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Introduction

There is still considerable debate about the impact of ? ' o
Australia, its timing and it COnSeqUenCes. pact of the *Greenhouse effect’ on
_However in October 1990 the Australian Government announced j
adoption of an interim planning target to stablise emissions of greenhouse ced its
1988 level by the year 2000 and to reduce emissions by 20% by 2005 (th 'l%ases at
goal). This decisi(_)n was conditional on the avoidance of measures whic}:3 h oronto
adverse _economic impacts nationally or which affect Australia’ ave net
competitiveness 11 the absence of similar actions by major greenh 5 trade
producing nations. Jor greenhouse gag
In November 1990 the South Australian Government announced i
t of the Commonwealth target, subject to the same conditio:ltss

endorsemen
However, achieving a 20% reduction in emissions in South Australia by 2005 will

not be 2(1;1 eats})l( tgsk, particularly in the transport sector.
ne third of man-made carbon dioxide emissions i ali
from transport. 80% of this is produced from road trarrllssll)lcl)rstoc;lf'ﬂ\iflﬁgﬁué?}i; oy
from private cars and 30% from freight vehicles. 70% of car emissions a dOS‘(:]Omes
freight vehicle emissions are produced in Adelaide. In addition, a contin e
present trends of urban expansion, declining use of public tran;port anIcliuat:ion o
Jevel of vehicle occupancy SEes total annual vehicle-km in South Ar ; uce:d
increasing by over 40% by the year 2003. " ustralia
This paper examines a broad range of strategi intr ;

South Australia to reduce gieenhouseg erm'ssi(:nnsg}ffcs)rtli.l attr;g;];?)r?eal;tiu?duced o
strategies are plaqed in three groups - the popular solution, the low co‘srity 'The
and thpse strategles that require major changes, technological develo e o
major investment. It shows that the most popular solutions’ are amongslt)ﬁleenfxslo?t

costly and least effective.

Populax Solutions

Public Transport

As presently operated, public transport is geared to cater for
: d, or k
During the peak period load factors on vehicles exceed 100%?6?30112?52?;511

investment in new vehicles, vehicles that would only be u p
of the day, is therefore needed if public transportyis to'siigrioz:sz ??51 ﬁaﬁofmﬁm
during peak periods. In addition, the continning low density ex an; 5 arg,
dispersal of residential, commercial and industrial activities in Addaige m (1)(n aE
provision of public transport at an affordable price to the user and -
increasingly difficult. governments
Given an adequate number of vehicles, for public tr o,
and increase its market share it must offer eqllljivaient iﬁ%ﬁ;ﬁfg ?ﬁgti;ﬁg

journey times than cars.
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During the off-peak it is difficult for buses to equal car travel times, because buses
must stop frequently to load and unload passengers while cas proceed relatively
unhindered. In congested peak period conditions the travel time on buses can be
competitive provided the buses are assisted by priority schemes that minimise
traffic induced delays

Bus priority improvements range from low cost easily implemented
arrangements through to high cost treatments which require severaj years for

- planning, design and construction.
Low cost bus

queue-jumping at traffic signals, _
roads. The most beneficial as far as bus operations is concerned are exclusive bug
ways but, because exclusive lanes take road space fiom other users, they are
usually only considered in corridors with significant bug movement and high levels
of traffic congestion, High Occupancy vehicle lanes may confer wider travel
behavioural effects than bus lanes in certaip instances because they also encourage

the use of high Occupancy private cars and taxis,

Exclusive busways are particularly applicable to trunk and express services
ion of the huses operating on them., Given
gh travel demands and frequent services are needed to justify

Operating constraints which inhibit the maximum potential benefits from
ransit lanes, bus lanes and busways can occur if they have not been adequately

lanned for in preliminary road planning and transport reservations. Thete is
recognise at an early stage the requirement for i
agement which takes into

A ite modal split for trips in Adelaide is presently about 909 ptivate car and
ublic transport. A transfer of only 10% of car trips to public transport
e almost doubles the number of public transport trips.
iffi transfer is considerable,
at $0 3 million each, 150 diesei

million each -
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transport. Public transport therefore already makes a very important contribution
to meeting radial trip needs It is difficult to see how these levels could be
increased substantially without major, and perhaps unpopular, private vehicle
restriction measures (parking controls, control by congestion, cordon aieas) or
major changes in urban structure and job location.

Despite its high cost, a transfer of 10% of car trips to public transport would
reduce road transport carbon dioxide emissions by less than 4%.

Electrified Public Transport

Several studies have indicated that the electrification of neither the bus nor the
rail system in Adelaide can be economically justified. In addition, public transport
fuel use and levels of greenhouse gas emissions are almost insignificant when
compared to that produced by other road users, and the electricity that would be
used in any electrification scheme would still be generated by burning fossil fuels,
The greenhouse gas emissions would only be removed elsewhere. Electrification
of Adelaide’s urban rail network would only reduce the carbon dioxide emissions

from transport by 2%.

Freight Moveinent

Interstate freight represents only about 4% of the total South Australian freight
transport task. On the interstate routes, rail carries 31% of the Adelaide to
Melbourne freight, 25% of the freight to Sydney, and 35 and 65% of interstate
freight to Brisbane and Perth respectively.

Within South Austialia, 96% of all road freight moving within South
Australia has an average road haul length of less than 60km.

These figures have three main implications. Firstly, the freight task is
predominantly produce to market and urban distribution. Secondly, the majority
of intrastate trips are unsuited to rail movement. Thirdly, a substantial proportion
of interstate freight is moved by rail but, because it represents such a small
proportion of the total freight task, transferring additional freight from road to rail
would have very little effect on total fuel consumption and greenhouse gas
emissions,

If 10% of all rural road freight was transferred to rail, carbon dioxide
emissions from transport would be reduced by less than 19. Despite this, where it
is cost effective there are environmental benefits in transferring long distance
freight from road to rail For road freight, improving overall efficiency by
encouraging fuel efficient vehicles and driving techniques, loading to maximum
capacity and utilising back loading capacity would have a positive impact, though
this is hard to quantify. Some form of electronic brokerage might help maximise
the use of vehicle capacity.
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~ Low Cost Options

 Fuel Efficient Driving Techniques

- ‘Basic driver training and examination concentrates on the acquisition of physical
a knowledge of road rules and

ehicle in a fuel efficient way is

pnored, despite evidence that the fuel efficiency of two drivers driving at the same

peed can vary by up to 20%. Studies of commercial vehicle fleets also show that
if the wotst drivers were brought up to the level of the average, fuel efficiency
within fleets would improve by at least 7%,

. An education campai

nd practical training sessi

ving techniques could
4rn

r-them to participate in a conservation program,

It is difficult to quantify the exact savings in fuel consumption and
consequent reduction in greenhouse gas emissions that would result, though if fuel
consumption was reduced by 15% because of driver education, carbon dioxide
emissions from road transport would be reduced by about 15%.

¢l Consumption Rating

e Department of Primary Industiies and Energy publishes a booklet giving
details of the fuel consumption for cars sold in Australia,

- This could be extended to compulsory labelling of vehicles. The label could
ow, for example, the fuel consumption of the vehicle for the standard urban and
ral:-driving cycle, how it compares with the most efficient vehicle in its class with

-same engine size, and how it compares with the average vehicle of the same
gime size. Greenhouse “impact rating’ could also be shown.
This option is relatively cheap and easy to implement and provides the
Isumer with information about what the market provides. With this information
I8 might choose more efficient vehicles, which could result in an overall
rease in the efficiency of the total vehicle fleet, and would provide an incentive
chicle manufacturers to improve fuel efficiency.
If this measure caused the fuel consumption of the vehicle fleet to impiove at
€ of 1% per year, by 2005 the total carbon dioxide emissions from road
15port would be 109% less than if this measuie was not introduced.




Vehicle Emission Standards

When purchased, new motor vehicles comply with the emissions levels specified in
the Australian Design Rules (ADRs). However, if the engine is not tuned
regularly, over the life of the vehicle emissions of greenhouse gases (carbon
dioxide, hydrocarbons and carbon monoxide) and fuel consumption increase
substantially.

Except when issued with a vehicle defect notice, motor vehicles in South
Australia are not subject to any inspection of mechanical fitness or compliance
with emission standards. Annual or biannual inspections, where all vehicles
would have to comply with specified emission levels, would encourage regular
tune-ups. This would reduce total fuel consumption by about 492 (a conservative
estimate), equating to an overall 19 reduction in carbon dioxide emissions,

Annual or biannual testing would be a minimum requirement. This would
involve the establishment of a network of test statioms, investment in testing
equipment, a procedure to ensure that all vehicles were tested and additional -
charges to vehicle owners to cover the cost of testing. :

Although vehicle owners would benefit financially from fuel savings, there
might be inequitable social impacts because the less wealthy might own old-_
vehicles that were unable to pass an emissions test.

Vehicle Registration Fees

The present vehicle registration fees are based on power and mass. Fees increase
as both power and mass inciease  Registration fees, however, could be

restructured to encourage the use of more fuel efficient vehicles. In this case the
fee payable would depend either on fuel consumption or on greenhouse gas:
emissions. The registration fee then becomes a vehicle efficiency tax rather thana
vehicle owner tax. :

Such a change would necessitate the development of a vehicle eff1c1ency:.
rating system. This could be based on the Department of Primary Industries and:
Energy fuel consumption figures or, if implemented, the result of the veh1cl
emission test, providing a direct feedback to reglstratmn fees

Because the third party insurance premium is the major component of fixe
charges, unless the new reglstrauon fee system strongly favours efficient vehic
(for instances a five fold increase in registration fees for fuel inefficient vehlcles
this option might provide little or no incentive for change.

An alternative approach wonld be to abandon registration and compuls
third party fees altogether, and replace them with an additional tax on petroL.. Th
additional tax, to be revenue neutral would raise the price of petrol by: abou
17c/L. This option would be relatively easy to implement and administer:an
would prowde a constant reminder when fuel is purchased that fuel mefflcwncy i
expensive. It would, however, discriminate against those who cannot affor
newer, lower fuel consumption vehicle but who still need a motor vehicle for day
to-day activities. o

If such a measure improved vehicle efficiency by 1% per year, b
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-urban road

fuel used on long distance
esponds to reducing catbon
There would also be significant

1¢ efficiency of urban transport can be improved by encouraging the use of more

el efficient modes. Walking has obvious health and energy benefits for short

ps: The topography, climate and trip lengths in Adelaide make bicycles, mopeds

d stiall motoreycles a rational choice for many trips, but concerns for status and
ty often mitigate against such modes,

- Non-motorised forms of transport could be encouraged by publicity;
' he provision of facilities Iike local and regional bike plans
hidentify and grade alternative bike routes within urban areas; improved road

tructure which provides greater safety for bicyelists and moped users; greater
iretiess of the need for bicycle and moped planning; recognition of the need to
vide' access and storage facilities for two wheeled users when interchanging

h ‘public transport systems: and publicity and promotion of the benefits of

/cies; mopeds and small motorcycles, If these measures reduce the number of

trips in Adelaide by 10%, carbon dioxide emissions from road transport would

educed by about 4%.

Technological Developments or Major

Ot would bhe unaffordable
main challenge is to make more effective use of the private car, Thére
T g¢ of measures that could be adopted to increase the efficiency of
¢ Vehicleg including area eniry and parking Strategies that favour high
€Y vehicles; tol] strategies that impose additional tolls on Jow occupancy
» dedicated road Space for high Occupancy vehicles; fuel pricing schemes
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that give a rebate to, for example, car pool vehicles; car pooling schemes, both
formal (fixed origin and destination with regular participants) and informal (no
fixed structure); incentive schemes by government, commerce and industry to
encourage group riding; group ride taxis where taxis provide a scheduled pre-
booked transport service for a group of commuters; every car a taxi scheme in
which private cars are allowed to carry fare paying passengers; jitney services
where vehicles ply for hire along a specified route; organised hitch-hiking schemes;
and company and government car schemes where multiple occupancy of company
and government cars is compulsory,

The difficulties of introducing any of these measures should not be under-
estimated. The institutional impediments are considerable. The potential
benefits, however, are significant. An increase in average vehicle occupancy in
Adelaide to 2 people per car instead of the present 1.4 would reduce the total
vehicle-km travelled by 30%, reducing carbon dioxide emissions from road
transport by about 13%

Fuel Efficient Vehicles

The fuel efficiency of vehicles, both private and public, passenger and freight, has
improved as a result of technological developments made by the wvehicle
manufacturers. The most significant recent developments have been the
widespread introduction of electronic fuel injection and electronic engine -
management systems.

Foreseeable road vehicle developments include ceramic engine components
that will allow engines to operate at higher temperatures thus improving efficiency,
drive-by-wire systems where the direct mechanical link between accelerator and
engine is replaced by computer control that maximises efficiency while minimising

emissions, and continuously variable transmission systems that optimise - ..

transmission ratios to maximise efficiency.

Technical innovation will continue to occur without government. - f

intervention. However, as an incentive the Government conld introduce’
legislation along the lines of the Corporate Average Fuel Economy regulations - -
that apply in the United States. These regulations specify the fuel economy targets. .
for the average of the total fleet of vehicles sold by any one manufacturer. =

With the present rate of turnover of the vehicle fleet in South Australia, to

meet a target of a 20% reduction in carbon dioxide levels from vehicles by 2005 a

target of an annual vehicle efficiency improvement in new vehicles of 2% would be * L

needed. A 2% annual improvement means that new vehicles would be 35% more
fuel efficient by 2005. This is likely to involve a significant downsizing of both-.’
vehicles and engines, and a considerable reduction in vehicle mass which may have'_
safety implications. =
This measure would probably have to be intioduced Australia-wide, rather'_:
than just a South Australian initiative, would have to be developed through’ -
industry/Government discussions, and may require general support from thc
general public. _ .
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Use of Compressed Natural Gas (CNG) and Liquified Petroleum Gas (LPG)

A petrol engine properly tuned to use compressed natural gas (CNG) prodiices
33% less carbon dioxide emissions that the same engine using petrol. Although
the conversion of vehicles is expensive, CNG is considerably cheaper than petrol
and diesel because of lower government excises, With the existing cost structures,
there are strong financial incentives for high usage vehicles to convert to CNG.

- The reduced volumetric efficiency of CNG compared to diesel (very large
fuel tanks are required to give an equivalent 1ange) pose major problems for long
operations, but CNG as a replacement for diesel is a feasible alternative in
tian areas.
- As an example of the reduction in emissions level that may be achieved, if all
ad.vehicles were converted to run on CNG rather than petrol or diesel fuels,
rhon dioxide emissions from transport would be reduced by about 27%,
- Although South Australia’s reserves of natural gas are limited, world
fves are enormous and increasing the proportion of CNG vehicles would
vide. a long term strategy for substantially reducing greenhouse gas emissions.
ould also provide a bridge to compressed biogas (CBG), the production of

h could be sustained in the long term by the growth of suitable crops.
The most mature alternative fuel is liquefied petroleum gas (LPG). LPG has
established market, only minor modifications are needed for a petrol engine
€ it, it provides a significant saving for high milage vehicle operators, the
lling network is extensive in the metropolitan area and expanding in rural

and it is considerably cleaner burning than petrol or diesel,
e providing a short term alternative, in the medium to long term supply
ints will fimit its market penetration,

sed Biogas (CBG)

crubbed and compressed, CBG can be used in CNG vehicles and dispensed
uipment Greenhouse gas emissions from CBG vehiclés are the same

surming the adequate supplies of biomass Crops can be grown in Australia,
Irom biomass offers a long term solution to energy supply in terms of
'_f Supply, reduced greenhouse gas emissions, and the potential to balance
dioxide emissions as emissions would be balanced by crop uptake of carbon
I f all vehicles used CBG, emissions of carbon dioxide from road

Id be reduced by 3%.




Methanol and Ethanol Produced from Biomass

When burned, methanol and ethanol produce less carbon dioxide, carbon
monoxide and nitrous oxide, and fewer unburnt hydrocarbons than petrol
Furthermore, if methanol and ethanol are produced from biomass, there is a
potential to balance carbon dioxide emissions with carbon dioxide uptake through
biomass renewal. If emissions and uptake are balanced and if all vehicles use
methanol or ethanol, total carbon dioxide emissions would be reduced by
approximately 27%. _

Wood is the most usual biomass feedstock for methanol and a wide range of
crops beside wood can be used to produce ethanol One impediment would be
competition with agriculture for usable land, especially if agricultural zones
decrease in size because of climatic changes.

As energy from biomass offers a long-term solution to energy supply (in
terms of energy security, reduced greenhouse gas emissions, and the potential to
halance carbon dioxide emissions), it would be prudent to continue research and
demonstration in this area

Flectric Vehicles

Despite extensive research and development, battery packs for electric vehicles
are still expensive, heavy and unreliable. The limited range, poor performance
and long recharging time are additional impediments to the acceptance of electric
vehicles.

If these problems could be overcome and if electric cars were to run on
electricity derived from photovoltaic, nuclear or hydro sources, greenhouse gas
emissions would drop considerably. If all vehicles were to be recharged from, for
example, photovoltaic electricity, total carbon dioxide emissions would decrease by
almost 30%. If, however, battery recharging was from fossil fuel generated
electricity, emission reductions would be negligible.

While attractive, to be feasible this option will depend on a break-through in
battery technology and the introduction of electricity generating systems that do
not rely on fossil fuels.

In the longer term, it might become feasible for electric vehicles to be
powered by the inductive transfer of power from wires buried in the road surface.
This would overcome the battery storage and recharge problem.

Hydrogen Vehicles

Hydrogen is cleaner burning than other fuels - it releases only water; no carbon
dioxide or carbon monoxide is produced. Although producing hydrogen from .
water by electrolysis is a well established technology, storage and distribution
technologies have not been sufficiently developed to make hydrogen powered
vehicles commercially feasible.
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e long term. If all vehicles were run
el electricity, total carbon dioxide

stop
is provided at passenger request, either
wait. Personal service is assured by making each

vehicle available to a single person o1 a small party travelling together,
- A compiehensive network of guideways and stations, either elevated or
below ground, would be provided in the urban area such that ail origins and
stinations would be ng more than a few hundred metres walk from a station
Special vehicles would also be used for freight distribution and other tasks such as

ste collection,

, gnetic levitation,
, ticketing, guideway design and construction, information
'in use o1 proven in prototype development,

0 an extensive PRT

PRT is affor
isting transpor

hensive transport system for all users that
elaide,
1£809% of a1 trips in Adelaide were made by PRT, carbon dioxide emissions
road transport would be reduced by 349, :
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Communication Technologies

Communication technologies offer the ability t

‘ . 0 move the message

person. The surprise free future sees the introduction of comﬁn,mlilgt‘the
equipment (ce.llular telephones, communications consoles, universal access t (ljons
and information bases, three dimensional television and low-cost 0 data
accessible telecqnferencmg) that will offer an order of magnitude improirzadﬂy.
over today’s. b.a.SlC tevlephone‘. Possible outcomes are that individuals in 2 bment
range of activities will be encouraged or will choose to work either from ho road
from community work - locations, that teleshopping with goods pick-u Irj%f m
cgntr?llsedu.locattmns will re‘li)lli‘;;e many shopping trips, and that studentsprat}(:::
than travelling to compound-like institutions, will ’ '
centres. be taught at home or at local

Although the transport and social research liter is divi
T . iterature is divi
transport lm_phcatfons_ of_ a‘dvanced communication systems, the po(::gtia;.llmiﬁ: fhe
on the way 1n which 1r}d1wduals organise they daily lives could be consid Ii)fict
There is a need to monitor and plan for such changes erable
If communications technologies could offer a Ui
. . . - suitable replacem '
of all car trips, carbon dioxide emissions from road transport wﬁul d bee?; ;3;6%5};7;

11%.

The Road Infrastructure

Governments have almost exclusive control ‘ g ,
can be impro_ved to increase energy efficie;c‘;?f tIlllle urrc;)z;c:l 1gfge:lsstrglcetu:: arid this
benfeflts of minor road improvements and coordinated traffic signai SChZ‘I:cl Ume
obvious, well documented and recognised. The Sydney Co-ordinated Adaptive
Traffic System (SCATS) for example, which controls and coordinat aptflge
sigi}als in Sydney, Newcastle and Wollongong, reduces the number of ste s on 3
typical journey by up to 45% and delays by 23%. As a conse ue?ips Ofllll?
consumption is reduced by about 12%. Reductions in greenhouse 2 ce fue
flow from such coordinated traffic signal schemes. The Adelaideg N 61?11.5510”5
traffic light scheme will produce similar benefits, co-ordinated
The next major step, and one that will inw . i

sectors, will‘ be the introduction of inteiligent vehicl: lz:gd%?;%\g I‘;a;ieaﬂd Ili}ll}-)lhc
that allow interaction between vehicles and the road infr'astruc);ufe Hﬂb. HS)
research programs are underway overseas - PROMETHEUS in Europe PA"F[II_?PS
USA and RACS in Japan_Stage one of these schemes will provide vehicl drivers
with route selection advice to assist navigation. Subsequent steps will 1‘; rivers
time interaction between vehicles and the r1oad. The road netwgrk Wﬂ]ak ow Ie}iﬂ
ox.igins and des.tin_ations. of vehicles using it and will provide individual mlv; tl .
with route advice to minimise delays, travel time and fuel consum tionVe éc e}i
interactive systems are expected to improve the overall efficien Pf . uc

network by at least an order of magnitude. ¢y of the road
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Unfortunately the European, American and Japanese systems as presently
conceived use incompatible technologies. There is a role for monitoring overseas
developments, 10 lay the framework for the regulatory and technical environment,
and to encourage and adopt these technologies as they become available.

Spatial and Temporal Structures

i~ The existing city structure and temporal management sce major tidal flows from
- the suburbs to the central business district that effectively utilised only half of the
1oad infrastructure. In addition, the major part of public transport fleet is idle for
the major part of the day, except during the peak periods when occupancy levels
. exceed 100% in one direction but are almost zero in the reverse.
: Eor both the road and public transport systerms, providing reverse loadings or
- spreading the duration while reducing the intensity of peak demands has obvious
- efficiency benefits.
: Superimposed on this are cross suburban trips, some of considerable
- distance, that are very difficult to cater for with conventional public transport,
: Thete is a need to develop urban structures that reduce travel demands, that
. provide reverse flow loadings on the transport system and that encourage
- individuals to live close to work
' This demands better integration and coordination of land use planning,
traffic management and transport planning; the need to promote urban
.consolidation, particularly in areas close to existing and proposed transport
corridors; planning for effective penetration by feeder buses in new urban areas;
~developing public transport services in new growth areas at an early stage to
encourage early use and behavioural patterns; concentrating employment and
‘other activities at major regional centres that are well served by public transport;
-encouraging the location of major employment centres on the arterial road and
rail network; providing efficient and attractive transport interchanges at regional
‘and sub-regional centres; and implementing traffic management measures which
foster better accessibility to established centres by public transport, commercial,
freight and private vehicles.
: If a combination of measures could reduce the number of car trips by 20%,
arbon dioxide emissions from vehicles would be reduced by 11%.
in addition better use can be made of time as a congestion reducing strategy
by, for example, encouraging flexible and staggered working hours, permitting a
seven day working week (ailowing individual choice of working five of the seven
days) and allowing extended hours for commercial, industrial, government and
ducational facilities. Spreading peak demands on the public transport system and
the road infrastructure has both efficiency and service benefits.
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Road Pricing

It is now technically feasible to charge motor vehicle owners for the lengths of
road that they use. In the systems that have been developed, each motor vehicle i
fitted with a unique passive identification device, usually about the size of a videg
cassette, on the underside of the vehicle. The identification device is interr ogated
by sensing loops buried beneath the road surface (similar to traffic light sensing
loops). A comprehensive network of sensing loops throughout urban (and possibly
rural) areas allows centralised monitoring of the road links used and hence the
distance travelled by each vehicle.

In an effect to produce a strategy for reducing road congestion, a scheme
using this technology was trialled in Hong Kong. It proved that it was feasible to
bill motorists for use of the road network - the charge in Hong Kong was to be
dependent on distance travelled with a surcharge for using congested links.

The use of such technologies might have an application in reducing vehicle
use, and hence greenhouse gas emissions, in Adelaide. If a charge is placed on the
use of the road network it is possible that users might consider the worth of
individual trips and whether alternatives (for example, public transport, trip
linking, shared rides) might be more appropriate.

The scheme could work in several ways, perhaps, for example, a simple
distance based tariff or, like water 1ates, payment only after a certain threshold
distance limit.

There are obvious privacy issues that would need to be resolved before a
scheme of this nature could be implemented (one of the reasons why the Hong
Kong trial floundered was because of centralised monitoring of individual trips)
and the social implications need some consideration (for example, the less wealthy
living in outer urban areas making long commuting trips for which public transport
is not a feasible alternative would be penalised).

It is difficult to estimate the actual reduction in vehicle use and consequent
reduction in greenhouse gas emissions that this sort of scheme would produce. It
would obviously be price sensitive The effects of user-pays water pricing indicates
that it is possible to change behaviour patterns, and if road pricing reduced car
trips in Adelaide by 20%, carbon dioxide produced by road transport would be
reduced by about 8%.

Conclusion

Apart from the widespread use of alternative fuels (the technical and logistical
feasibility of which is questionable by the year 2005} and technical innovation (fuel
efficient vehicles and personal rapid transit systems), the only options that have
the potential to significantly reduce the emissions of greenhouse gases from
transport are those that require considerable changes to individual behaviour.
Whereas the "popular solutions” imply major government funding of resources
and infrastructure, and do not produce a significant reduction is gas emissions, the
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options that do produce significant reductions require a major commitment from
individuals - either in sharing transport resources by ridesharing, by adopting fuel
efficient driving techniques, or by alterning the physical and temporal structures of
cities.

But perhaps the major lesson is that to achieve the Toronto target of a 20%
reduction in carbon dioxide emissions by the year 2005 a commitment to change
far in excess of any witnessed to date is required from both Government and the

. community.




