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Mortality reductions as a result of changing to
alternative powered vehicles in Tel-Aviv-Jafo

Gary Ginsherg, Aharon Serri, Elaine Fletcher, Tene M ashe,
Eric Karsenty & Joshua Shemer

Keywords: Air pollution, buses, cars, fuel, health, mortality,
particulates, Tel-Aviv-Jafo.

M ortality from tailpipe vehicular emissions alonein Tel-
Aviv-Jafo is around ten times that from motor vehicle acci-
dents. Alternative methods to reduce the annual 293 deaths
from tailpipe emissions and 10 deaths from refinery or pow er
station emissions are explored.

Exploding myths about the cost of car transport

Alan James

Keywords: Cars, equitability, perceptions, public transport,
taxation, travel costs.

In Britain it iswidely believed that the cost of travelling by
car isrelatively cheap once the fixed costs of owning a car
have been paid, but this is not the case w hen all mileage-
related costs are properly assessed. This false perception
distorts the comparison betw een the cost of travel by car and
by public transport. An aw areness campaign on this issue,
coupled with a taxation shift from car ow nership to use,
would be an effective and immediately available policy tool
to help reduce levels of car use and encourage use of other
transport modes, in line with the objectives of the 1998
Transport White Paper.

Sustainable Transport: Edinburgh® Approach

Gearge Haze

Keywords: Car-free residences, economic development,
Edinburgh, land use planning, sustainability, transport.
Edinburgh is pursuing an innovatory approach to land use
planning and associated transport matters This mixed-bag
approach is at the forefront in the UK and includes car-free
residential developments, car sharing schemes, public
transport corridorsand resident-only parking strategies.
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The North American growth fixation & the inner
city: Roads of excess

Christopher Leo

Keywords: Anytown, doughnut city, economic growth, road
construction, sustainability, Winnipeg.

Qt® the economy, stupid.O Economic growth is the yardstick
by which so many governments believe they will be judged,
and moderate growth is often considered insufficient. As a
result, many slowly-growing cities unthinkingly extend their
infrastructure on the assumption of rapid growth that does
not materialise. Winnipeg has followed such policies, and
the results illustrate their weaknesses. The suburbs sprawl
while the inner city decays, and its infrastructure
deteriorates. Plans for arapid transit line that could both
relieve congestion and promote more compact development
are postponed year after year while new roads and bridges
are extended into sparsely-populated fringe areas.

Area-Wide Traffic Management: An Innovative
Strategy for Urban Centres

Gavin Davidson, Mark Roseland & Don Alexander
Keywords: Efficiency, equity, innovative solutions, traffic
management, sustainability, Vancouver.

This study compares and contrasts a traditional view of
traffic management with an emerging, broad interpretation
that supports sustainable development. We then summarise
recent research we undertook to examine the feasibility of
applying sustainable transportation principles within
Vancouver® downtown in a comprehensive programme
called area-wide traffic management (AWTM). AWTM
attempts to improve transportation efficiency by reducing
over-reliance upon motorised vehicles within urban centres.

A Tea for the 21t Century: Sustainable
Transportation in the USA

Norbert Gori§en

Keywords: California, Chicago, | STEA, New York, Portland,
public policy, sustainability, transport, USA.

This paper assesses the Intermodal Surface Transportation
Efficiency Act, and its benefits, implementation and effects.
ISTEA has tremendous potential to lead change tow ards
sustainable transportation. It encourages dialogue betw een
NGOs and administrations, and a holistic approach to
transportation planning.



Editorial

A visit to Brussels is a vivid reminder, if one
were needed, of the seriousness of the transport
problem and the enormous amount of progress
that still hasto be made to transform our cities
into the joyful and nurturing places that they
can so easily become. The importance of
Brussels in conveying this message is
considerably heightened by the close
juxtaposition of European-level administrative
offices charged with improving environmental
quality and transport problems and an
appalling urban environment. A walk along
Rue de la Loi and Rue Belliard or Boulevard du
Triomphe and Avenue de Beaulieu is a wak
into the very opposite of what anyone would
want from their streets and public space. Rue
dela Loi and Rue Belliard present the pedes-
trian with a terrifying 4 or 5lanes of one-way
traffic through a canyon street of faceless high
security office blocks. This is the beating heart
of the European Union®fast growing body
politic and it is on the verge of collapse.
Pedestrians in Brussels have no rights and no
future. The main roads are impossible to cross
unless the person on foot has plenty of time to
spare to wait for the unfriendly pedestrian
phase on the traffic signals or a liking for the
sterile world of underground tunnels. At major
intersections traffic continues to turn into the
path of crossing pedestrians even when they
have the @reen lightO It is difficult to find a
pedestrian crossing that is not blocked by a
parked car and alwaysthereis the shrieking
noise and stink of the car rushing along the very
wide boulevards, careering into tunnels,
emerging from tunnels and weaving a wall of
noise, smell and unpleasantness around the
green spaces that do survive, e.g. the Botanica
Gardens alongside the aptly named @oulevard
du Jardin Botanique® Even when the carsare
silent they mange to pollute some of the finest

public spaces in the world. The area around
the Palais de Justice is one huge car park (plus
yet another tunnel entrance) and anyone with a
passing interest in Europe@® architectural and
historical heritage must interpret everything
through a wasteland of cars (as in the case of
the Place Royale). The police do nothing to
control the excesses of the drivers, the traffic
engineers do everything to encourage the
drivers to come into the centre of Brussels and
the busy, dedicated administrators of our brave
new Europe hide behind their triple glazing in
their fine buildings equipped with generous
amounts of basement car parking.

Every problem has a solution and this
problem is no exception. The solution to the
despoilation and destruction of a fine European
city is to control and then eradicate the car.
Nothing less will do. Brusselsillustrates the
extent to which a Darwinian struggle for
supremacy has run its course. Brusselsis as
car-centred and attractive as Detroit or a Los
Angeles freeway but with the added ingredient
of lots of people and several thousand fine
buildings and spaces left over from the public
art and public space excesses of the last 300
years. If ever there wasan argument for a surge
of well funded emergency action bigger than a
NASA project or Marshall Aid plan then it is
Brussels (and by extension Paris, London,
Madrid, Rome and Athens). The case for urban
civilisation does not need to be made anew.
The case for doing something about it does need
to be made. The car aswe know it must go.
Just as our civic minded 19th century urban
managers got their act together and supplied
cities with clean drinking water and sew age-
free streets so we must get our act together and
provide 21st century cities with clean air and
rid them of the mobile sew age that has reduced
urban life to a misery.

John Whitelegg, Editor
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Abstract

Mortality from tailpipe vehicular emissions
alone in Tel-Aviv-Jafo is around ten times that
from motor vehicle accidents. Alternative
methods to reduce the annual 293 deaths from
tailpipe emissions and 10 deaths from refinery
or power station emissions are explored.

Keywords

Air pollution, buses, cars, fuel, health,
mortality, particulates, Tel-Aviv-Jafo

Introduction

In contrast to the huge attention concentrated
on reducing the 550 annual road fatalities in
Israel (Central Bureau of Statistics, 1996), little
or no attention has been given to fatalities
caused in a more indirect manner as aresult of
emissions from motor vehicles. A companion
paper (Ginsherg et a., 1998) estimated the
present level of mortality caused by motor
vehicle emissions in Israel®@ second largest city
(Tel-Aviv-Jafo: population 353,100) to be around
293 deaths annually from tailpipe emissions
with 10 more fatalities from refinery emissions.
The annual toll of 293 deaths from tailpipe
emissions was found to exceed the combined
total of deaths whose primary underlying
causes were falls, homicides, infectious
diseases, suicides, traffic and non-traffic
accidents.

There has been a increasng trend towards
the use of electrical vehicles in Western Europe
and Liquefied Petroleum Gas-powered (LPG)
vehicles worldwide. In response to this, an
inter-ministerial committee under the auspices
of the Ministry of National Infrastructures was
set up in Israd in 1997 with a mandate to study
the implications of a shift to electric and LPG
vehicles. A sub-committee was set up to look
into the health implications of a shift from
petrol/ diesel to electric and LPG propulsion.

This paper has the specific goal of estimating
the impact of the use of eectric and LPG
vehicles on total vehicle emissions and hence
on mortality and morbidity in Tel-Aviv-Jafo.
The effect of the addition of oxidising catalysts
to reduce emissions from existing diesel
vehicles is also considered.

Methods

Data as to the number of vehicles by type (car,
taxis, buses, trucks, etc.) and actual or potential
alternative fuel used (petrol, diesel, LPG,
electric) were collected for various scenarios for
the city of Tel-Aviv-Jafo. Data on the annual
average number of kilometres by vehicle type,
travelled within the city was also obtained
(Central Bureau of Statistics, 1996), enabling
total vehicle kilometres by vehicle type and fuel
used to be calculated.

Table 1 summarises the suspended
particulate matter (SPM) tailpipe and refinery
emissions per kilometre travelled by the various
modes that we used in our model. For the
majority of present fuel modalities, tailpipe
SPM emissions were obtained from fleet-
weighted data from Holland (Ministry of
Housing, 1997) adjusted to Israeli urban-cycle
fuel consumption, and emissions data obtained
from trials in conjunction with the Technion -
Israel Institute of Technology, Haifa. UK fleet
data was used for petrol taxi and motorcycle
emissions (UK Emission Factors Internet
Database). Data on total annual kilometrage by
vehicle type was multiplied by the emission
factor co-efficients in order to arrive at the total
annual tailpipe emissions by type of vehicle.
Data on SPM was converted to PM 10 (particulate
matter < 10 um) under the assumption that
PM 10s constitute approximately 99.4% and
96% of SPM from petrol and diesel motor
vehicle emissions respectively (Small and
Kazimi, 1995). Electric vehicle tailpipe
emissions are zero.

Refinery SPM emissions for petrol and
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i) Diesd, LPG and electric cars for petrol
cars.

ii) Substituting LPG or Eectric buses for the
1100 diesel buses run by the Dan Bus
company that operate exclusively within
Tel-Aviv-Jafo and account for 78% of the
total bus kilometrage in the municipality.

iii) LPG or dectric buses for all diesel buses.

iv) LPG trucks for diesel trucks.

v) LPG or €eectrictaxis for all taxis, 95.3%
are diesel and the remainder petrol
fuelled.

Finally the effects of reducing the emissions
of diesel vehicles by around 25% by means of
adding oxidising cataysts at a cost of $2500 for
buses and trucks and $750 for taxis were
examined. It was assumed that the fitting of an
oxidising catalyst would increase fue
consumption by 5% (Faiz et al., 1996).

Life expectancy at the average age of a
tailpipe death of 72.8 yearsold (Pope et d.,
1995) isaround 84.9 years (Central Bureau of
Statistics, 1996) meaning that there were on

Table2: Annual emi ssionsfrom vehiaul ar travel (tonnes)in Tel -Aviv-Jafo;

Tailpipe Refineryfallingonland (a)

NOXx CO M NOx CO M
CARS:
Died 1868 2310 701 397 48 156
Petrol * 1583 93629 67 519 78 1298
LFG 426 1868 23 397 78 unv
BlectricBeoal 0 0 0 753 415 67.5
HectricBgas 0 0 0 662 208 91
BUSES.
Died* 219 687 206 85 1 16.0
LPG(Danbusssonly) 517 21 47 57 24 51
LPG(All buss) 44 77 2 48 27 21
Electricbeoal 0 0 0 46 73 6.0
ElectricBgas 0 0 0 40 36 36.5
TRUCKS
Died* 283 225 76 50 7 94
LFG 67 52 6 28 16 12
TAXIS
Perol & Died* 117 280 42 25 3 13
LFG 27 118 1 1 0 00
Electricbeoal 0 0 0 48 26 43
ElectricBgas 0 0 0 42 13 0.6
VANS(<4tonnes).
Died* 147 120 31 31 3 07
LFG 247 319 2 31 4 05
Blectricbeoal 0 0 0 59 2 30
HlectricbBgas 0 0 0 52 1 04
MOTORCYCLES* 11 8A 5 1 0 03

average 12.1 potential years of life lost for each
tailpipe death. Costs per life year saved were
calculated as follows:-

technology (@)

costsof dternative
(eg. oxidising catdy<t)

livessaved , lengthoflife 4
anudly  oftechndagy

Results

Private motor cars constitute the majority of
Carbon monoxide (CO) emissions, while diesel
bus tailpipe emissions account for the majority
of Nitrogen Oxides (NOX) and SPM emissions
(Table 2). Except for petrol fuelled cars and the
zero tailpipe emission electrically powered
vehicles, SPM refinery emissions (that actually
fall on land) are lower than tailpipe emissions.
The estimated effects of the use of alternative
fuels on tailpipe and refinery mortality are
shown in Table 3. The results clearly show that
the increase of 430 lives lost annually as a
result of moving over to diesel cars by far

Table3: Annual tai Ipipeand refineryemi ss on mortality
bymodeand fuel typein Tel-Aviv-Jfo.

Tailpipe Refinery  Total
CARS
Died 478 10 479
Petrol* 48 83 56
LRG 17 37 2
Hectricbeoal 0 82 8
Hectricbgas 0 11 1
BUSS
Died* 140 10 141
LPG(Danbusssonly) 33 03 3
LPG(All buses) 2 01 2
EletricBeoal for Danonly 31 08 R
Electricbeoal for all 0 0.7 1
Eledricbgasfor Dan only 31 03 31
Electricbgasfor all 0 0 0
TRUCKS
Died* 52 1 52
LRG 1 0 1
TAXS
Pero & Died* 29 0.08 29
LFG 1 0.00 1
Hectricbeoal 0 0.27 0
ElectricBgas 0 0.04 0
VAN S<4tonnes
Died* 21 004 21
LRG 1 0.03 1
Hectricbeoal 0 0.19 0
Blectricbgas 0 0.03 0
Moatoroydes* 4 0.09 4

* denatescurrent main fud modality.
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outw eigh the small gain of seven lives asa
result of the decrease in refinery SPM
emissions.

The substitution of LPG and electric cars
from coal- and gas-produced electricity will
save 31, 48 and 48 lives respectively annually
by reducing tailpipe emissions. A further 4.6,
0.1 and 7.2 lives respectively will be saved
annually from reduced refinery emissions.

Even larger annual savings in lives of around
138 and 140 persons can berealised by the
substitution of LPG and electric buses for diesel
bu ses.

A further 51 lives annually can be saved by
transferring the 6000 trucks operating in the
municipality over to LPG from diesel. An
additional 28 or 29 lives annually could be
saved eventually after the gradual transfer of
taxis over to using LPG or electricity. Transfer-
ring diesel vans over to LPG or eectricity will
annually save a further 20 or 21 lives respec-
tively.

The fitting of oxidisng catalysts would
reduce the number of tailpipe fatalities from
diesel buses, trucks and taxis by 25% from 221
to 166 annually (Table 4).

Discussion

Considerable savings in lives can be realised by
transferring vehicles over to alternative fuels.
Moving all vehicles (except motorcycles) over
to LPG will reduce tailpipe mortality in Tel-
Aviv-Jafo from 293 to 25 or 56 lives a year,
depending on whether all 8083 buses or just the
1100 buses of the Dan co-operative that operate
exclusively on routes within the municipality
change to LPG. In addition, mortality from
refinery emissions will be reduced from 10.2 to
4.0 or 4.2 persons annually.

Transferring all vehicles to run on electricity
(with LPG for trucks) will reduce tailpipe
mortality to just five cases annually. Refinery
mortality will fall from 10.2to 9.50r 1.4
persons annually for coal- and gas-produced

Table4: Effeatof Oxidi Sng Cataly son annual Tai IpipeM ortality.

Died Busss(DAN intand)
Died Trudks

Diexd Busss(exdudingD AN)
Died Taxis

Totel

100 1095 821 214
6000 516 387 129
6983 308 231 7.7
1740 288 216 72
15823 2207 1785 552

electricity respectively.

Calculations of cost per life saved (with the
exception of Dan buses) were unable to be made
since data was not available on ambient PM 10
air levels, proportion of particulates from motor
vehicle sources and annual kilometrage trav-
elled outside the municipality by type of
district (suburban, rural, etc.).

Because of therelatively higher purchase
price of electric cars or taxis (around $50,000
versus $20,000 in Israel) and the relatively low
annual emissions, capital costs per life year
saved are expected to be very high. While
saving fewer lives overal, LPG cars or taxis
appear to be a more cost-effective option than
electric cars since capital costs are only around
16.7% higher (NOVEM, 1997) than petrol cars.
For both electricity and LPG, the lower overall
running costs are likely to defray the larger
initial capita costs meaning that the true long-
run cost per life year saved are likely to be zero
or even negative.

While Carbon monoxide emissions will be
reduced by a move to diesel, the huge increase
in SPM tailpipe (as opposed to refinery) emis-
sions necessitate that steps should be taken to
stem the current increasing trend to purchase
diesel cars. Such steps could include an
upw ard adjustment in the price of diesel fuel
relative to other fuels and a still further increase
in the road fund licence for diesel cars.

Such financial incentives via fud pricing and
even via subsidies could be given to encourage
the private motorist to move over to LPG or
electric cars. France currently subsidises the
purchase price of electric cars in order to
encourage the use of this perceived @reener®
mode of travel (Faiz et a., 1996). H ow ever,
approximately 70% of French electricity
consumption is provided by nuclear sources. In
Israel (partly for security reasons) no electricity
is generated from nuclear sources, w hile around
17%is generated by hydroelectric and solar
means. Future plans for generating electricity
are to substitute coal with natura gas.

Despite the 5% lower overall life-cycle
(running and capital) costs of LPG buses
(NOVEM, 1997), the fact that initial capita
costs of LPG buses are about 20% higher than
the diesel bus costs of around $215,000
(Chander et a., 1996) islikely to deter bus
companies from moving over to LPG buses. The
option of moving all 8083 buses, w hich operate
all or partly within the municipality, over to
LPG would save around 138 lives annually
within the municipality (plus a further life from
reduction in refinery mortality), however the
total additional capital cost will be around $328
million.

A more feasible and cost-effective option,

(7]
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would be to pass legislation that buses w hich
operate exclusively (or mainly) on urban routes
should move gradually (say over a five year
period) to LPG or electricity. Just by substituting
LPG buses for the 1100 diesdl buses run by the
Dan bus company travelling 78,000 kilometres a
year exclusively within Tel-Aviv-Jafo would
reduce additional capita costs to just $44
million and save 108 lives annually at a cost of
$49,671 per life saved or only $4,108 per life
year saved. Because of the aforementioned 5%
drop in overall lifetime costs, a transfer to LPG
buses would not only actually save lives but
also possibly reduce the long-term costs of the
bus companies.

Electric buses initial capital costs are around
33% higher than diesel buses (Lavie, 1996),
meaning that an additional capital cost of
around $58.5 million would be needed to
purchase 1100 eectric buses. This would save
around 107 lives annually at a cost of $65,041
per life saved or only $5,380 per life year saved.
Overall lifetime running costs (i.e. including
capita costs but excluding salary of driver) are
expected to be around 8% lower than for diesel
buses (Lavie, 1996). Hence lives can be saved at
no additional long term costs by transferring
over to electric buses.

A further 51 lives annually can be saved by
transferring the 6000 diesel trucks operating in
the municipality to LPG, at an additional
annual capital cost of $240 million. Again
overall long-run costs are likely to actually
decrease.

In all scenarios, NOx, CO and SPM emissions
from gas-fired power stations are far lower than
coal-powered generating stations. A gradual
shift tow ards gas-fired plants is recommended
from both an environmental and a health
viewpoint.

The use of zero tailpipe emission electrically-
powered vehicles effectively eliminates tailpipe
mortality from PM 1o or any other emissions.
While our model based its health effects only
on the amount of PM 10 (partly to avoid double
counting), it should not be forgotten that other
gases, particularly CO (Morris et a., 1995,
Allred et a., 1989; Allred et al., 1991) and N Ox
(Hasselblad et al., 1992) have been shown to be
related to morbidity. However, while refinery
emissions from the use of eectric cars for CO
and NOx are higher than refinery emissions for
petrol cars, the overall total CO and NOx
emissions for electric cars (and LPG) is low er
than for petrol driven cars.

As an interim measure, the option of
legislating for the fitting of oxidising catalysts
on all diesel vehicles should be considered in
the light of the favourable cost-effectiveness
ratios ranging from as low as only $299 in

costs per life year for fitting to the 1100 Dan
buses. Estimates of $12,078 and $39,029 per life
year saved alone for taxis and trucks,
overestimate the cost per life yearssaved due to
the difficulty in estimating and hence exclusion
of lives saved from tailpipe emissions outside
the municipality. Despite a 5% risein refinery
mortality as a result of the 5% increase in fuel
consumption (Lavie, 1996), the fitting of
oxidising catalyds to buses, trucks and taxis
will likely save between 47 and 55 lives
annually depending on whether all buses or just
the 1100 Dan buses change to the alternative
fuel.

It should be emphasised that the cost-
effective estimates or emission reduction
measures presented are biased downwards
since they do no not contain provision for the
reduced morbidity costs resulting from
decreases in the incidence of chronic bronchitis
(Abbey et d., 1993, US-EPA, 1997), respiratory
admissions (Wordley et a., 1997, Thurston et
al., 1994), cerebrovascular admissionsin
persons over 65 (Wordley et a., 1997, Schwartz
and Morris, 1995), and Congestive Heart Failure
and Ischaemic H eart Disease ad missions
(Schwartz and Morris, 1995). Furthermore,
positive impacts on improved quality of life;
such as unblemished sunsets, more pleasant
surroundings, cleaner air, increased opportunity
for informa interpersonal and communal
interaction; have not been quantified.

An alternative way of reducing vehicle
emissions is to economise on the very need to
travel and to shift to public transport modes.
Over-dependence on car oriented modes of
travel is fostered largely by patterns of urban
development which emphasise roads and
suburban spraw| on the periphery, which in
turn spur increased vehicle travel distances via
bus, truck and car modes (Fletcher, 1998). In
contrast, urban agglomerations in which public
transport modes, pedestrians and cycling, are
emphasised develop differently. Shopping,
homes and businesses tend to be more clustered
around urban or suburban nodes in the public
transport and pedestrian networks, sprawl is
reduced, and travel digances are minimised.

Future development of bus lanes, train and
light-rail modes of travel could reduce
dependence on private car travel and hence
emissions. Such a scenario for the national
metropolitan Tel-Aviv-Jafo area w here 22% of
all passenger kilometres could be made by bus
and a further 11% by train or light rail, would
enable a decrease of 28% in private car travel to
be achieved (pers comm P. Vovya, Transport
Consultant, Tel-Aviv-Jafo). However, this will
result in an overall reduction in PM 10 emissions
and hence tailpipe mortality of only around
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15%. Such a scenario if implemented without
changes to alternative fuels would only reduce
tailpipe mortality from 293 to 249 persons,
though there would be benefits in reduction of
travel times and possible reductions in traffic
fatalities. A strategy of both transferring to
alternative fuels and adopting approaches
which increase bus and rail travel together
could reduce annual tailpipe mortality from 293
to just four persons. In summary, since shifting
to more Qublic transportOmodes will only have

a marginal effect on tailpipe mortality, priority
should be given to firstly gradually changing
over the 1100 buses of the Dan bus company to
LPG or dectricity, followed by conversion of
trucks and private carsto alternative fuel
modalities.

Changing buses, trucks, taxis and carsto
alternative modes is not only justifiable on
health grounds but also on long-term economic
grounds.
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Abstract

In Britain it iswidely believed that the cost of
travelling by car is relatively cheap oncethe
fixed costs of owning a car have been paid, but
this is not the case when all mileage-related
costs are properly assessed. This false
perception distortsthe comparison between the
cost of travel by car and by public transport. An
aw areness campaign on this issue, coupled with
a taxation shift from car ow nership to use,
would be an effective and immediately
available policy tool to help reduce levels of car
use and encourage use of other transport modes,
in line with the objectives of the 1998 Transport
White Paper.

Keywords

Cars, equitability, perceptions, public transport,
taxation, travel costs.

Introduction

The UK Government® Transport White Paper A
New Deal for Transport: Better for Everyone
(duly 1998) signalled a marked shift in direction
of transport policy, tow ards restraint of private
vehicle use and promotion of other forms of
transport, along with land use and transport
policies aimed at reducing the need to travel.
Thereis however a widespread view -
amounting to arear guard action on the part of
pro-motoring organisations - that little can be
done to bring about reductions in car use
without very high levels of investment and
subsidy in public transport, to make it a
realistic alternative to the car in terms of
convenience, speed, and above all cost.

It is frequently asserted that public transport
cannot be cost-effective for car owners com-
pared with using their cars, because once the
fixed costs of ow nership have been paid the
actual cost of making a journey by car is cheap -
little more than the cost of the petrol - so car
owners will continue to use cars in preference
to public transport. Such draw backs are often
acknow ledged by transport consultants, even
those actively involved in encouraging modal

shifts in travel behaviour and themselves
coming up with innovative solutions; for
example:-

®nce the high ow nership costs (of cars) are
paid, the marginal cost of travelling isvery
low QM TRU, 1998)

@nce one has a car, it is difficult to find
situations, on a cost basis where someone
would favour using public transport. Petrol
for cars is cheap when related to the benefits
it is perceived to bring ... Public transport
fares, even when they are low, can generally
not compete with these rates ... When all
motoring costs are added up the cost is
higher (but) the fixed costs of motoring are
such a proportion of that cost that only 25%
of motoring costs are for petrol O(Stokes,
1998).

The relative costs could be made more equal
by massive increases in fuel costs through
taxation, but this would be socially and
politically unacceptable to large sectors of the
population, especially in rura areas, who are
dependent on cars and have no real alternative.

The above lines of argument appear
persuasive, but arein fact highly debatable.
Whilst there is a popular perception that it
makes little sense to spend say £ 3 per day on a
car in tax, insurance, and depreciation, only to
leave it at home and travel by bus, this isnot
the same as saying that the actual cost of
travelling by car is cheaper than by train or bus.
And whilg car dependence amongst low
income groups without alternative means of
transport is avery real issue, it is important not
to confuse levels of car dependency with levels
of car use; many car dependent people have
relatively low annual mileages (and many other
people will haverelatively low proportions of
car-dependent use), and it is fairly straightfor-
ward to devise a taxation system which targets
high use and high fuel consumption and
actually benefits car-dependent but low mileage
users.

This paper elaborates these two themes, and
argues that much can and should be done by
the British government, in the short term and
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without massive capital expenditure, to correct
false perceptions of thereal cost of travel by car
and to address the present anomalies in taxa-
tion.

The Real Costs of Car Travel

At the present time, the average marginal cost of
travel by car is at least 18 pence per mile, and a
round figure of 20p per mile would be a
reasonable estimate for many car users. The
most commonly used rail fare generally costs in
therange 9 - 13 pence per mile. The unit cost of
travel by bus varies greatly; it can be very high
for short journeys within urban areas but fairly
low for urban trips over about three miles, and
is generally cheaper than rail for long-disance
travel.

For many journeys, then, it is already
cheaper in actual journey costs - and potentially
half the price or less - for a sngle car-owning
person to travel by train than by car, contrary to
the popular belief that trains are horrendously
expensive compared with cars. It can even be as
cheap for two adults to travel by public
transport as by car, and only when cars have
three or four people aboard - at which point
they arein any case becoming a more efficient
mode of transport - do the costs per head drop
significantly below those of public transport.

In the above comparison, the marginal cos of
car travel excludes the fixed costs of ow nership
- road tax, insurance, M OT, rescue service
subscriptions, and age-related depreciation -

w hich occur irrespective of the number of miles
a car does. It includes only those costs which
areincurred for each mile travelled; costs

w hich are not incurred unless and until a car
journey takes place. The constituents of these
marginal costs are expanded below. The average
rail travel cost is based on the Gupersaver O
standard fare, a return ticket not requiring
advance booking or specified travel times and
largely unrestricted in use (the main exceptions
being travel on Fridays which can be about 25%
more expensive, and travel on early morning
trains on some routes).

A figure of 20 pence per mile for margina car
transport costs comes asa surprise to many
people, but is supported by the Inland Revenue,
an organisation not noted for its generosity in
assessing business costs, in a method of estimat-
ing costs of car use by self-employed people
using personal cars partly for business pur-
poses. Its leaflet R 1250gives a formula for
allow able expense rates for business mileage, in
which the first 4,000 miles are at a higher rate
to include for fixed costs, but above 4,000 miles
a lower rate kicks in. The rates for 1996/ 97 for

average sized cars are shown in Table 1.

Tablel: Tax-freeratesper mil efor businessuseof
privatecars(Source: Inland Revenueleafl et R 1250

Enginesize  Firg4,000 Eachmileove
milespa 4,000 pa
1,001-1,500cc b 19
1,501-2,000cc 14 23p

The extra 15 or 20p per mile for the @ll-in®
rate amounts to £ 600 or £ 800 over 4,000 miles
pa, which is a substantial proportion of total
fixed costs. Bearing in mind that in this formula
some fixed costs are expected to be defrayed by
non-business use of the vehicle, it is reasonable
to conclude that the Inland Revenue Gbove
4,000 milesCrate is close to the actual marginal
cost per mile of travel by car. An average figure
in the range 18-20p per mile also tallies with
data from the Central Statigical Office (Root et
a., 1996).

The components of marginal costsare-
¥ petrol and oil;
¥ replacement of items that wear out

through use;
¥ service costs;
¥ repair costs;
¥ mileagerelated depreciation.

Of these, all but the last would generally be
recognised as marginal costs, although the
actual costs would probably be hotly disputed,
since few areas of human endeavour are more
prone to optimism than a car owner@
assessment of car fuel consumption and
running costs!

Mileagerelated depreciation is perhaps less
familiar as amarginal cost. Depreciation is
usually regarded entirely as afixed cost, but
thisis only true of the age-related element:
mileage affects depreciation rates significantly,
and must logically be treated as a marginal cost.
Parker @ Car Price Guide contains a matrix
giving the amounts by w hich guide prices
should be adjusted for different sizes and ages
of car, per 1,000 miles above or below an
average 10,000 miles per annum. The
adjustment ranges from £ 8 - £ 152/ 1,000 miles,
with a median value of about £ 35 1,000 miles.
This is the value for a car of medium size and
age, so may be used for an average marginal cost
of mileage-related depreciation, which is thus
3.5p per mile. It should be borne in mind
however that for newer or larger cars this cost
element rises very rapidly (for example, to 7.2p
per mile for aone year old medium size car).

In broad terms the breakdow n of average
marginal costs is:-
¥ petrol and oil: 9.0p per mile
¥ running costs: 5.5p per mile
¥ mileagerelated depreciation: 3.5p per mile

[11]
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either case, a marginal cost figure of 18 -20p per
mile withstands scrutiny, and again tallies with
figures derived from Central Statistical Office
data

The above outline of the elements of
marginal costs of car travel has two particular
consequences of note:-

1. The general perception of margina costs as
(etrol plus abit for wear and tear& say
about 12p per mile - is a considerable
under-estimate of the purely mileage-related
costs of car use. The reason for thisis almost
certainly that only fuel costs areincurred at
the time of use, and other costs will if
anything be treated as an overall cost of car
ow nership; mileagerelated depreciation is
probably not often even recognised as a cost,
being incurred only in the resale value of the
car.

2. Recognising mileage-related depreciation as a
marginal cost not only contributes substan-
tially to marginal costs, but also reduces the
level of fixed costs as generally perceived.
Parker@ Car Price Guide indicates that about
40% of annual depreciation rates are mile-

Table 2:Fixed and Marginal Costsof Cartransport

Fixed Marginal Total Proportion of fixed
costs cogs costs tototal cogs
Commonpe agtion £1,250.00 £1,200.00 £2,450.00 51%
Revisedperception £900.00  £1,800.00 £2,700.00 3B%
-

Table3:Comparativewstsof travel by carand publictrangort

Journey Approx Returnjourneybycar  Return fareby spedfied  Cost per mileby
returndistance(miles) @19p per milet publi ctransport publictransport
HameD umfries(26) AN Bus: £225 86p
Home Edinburgh?(140) £26.60 Car/ Bus £14.9%6 10.7p
DunfriesLancat e (200) £38.00 Train: £2050 10.3p
DumfriesLandm (670) £127.30 Train: £5850 87p
Brigd-Truro(490) £93.10 Train: £41.00 83p
London-Ramsgat e(160) £30.40 Train: £2050 128

agerelated; the average size three year old
car doing 10,000 miles pa depreciates
by £ 850, of which £ 350is mileage related (£
35/ 1,000 miles), so the fixed cost element is
only £ 500.

These tw o factors alter significantly the com-
monly perceived balance betw een fixed and
marginal costs as illustrated in Table 2.

All but one of the assumptions in Table 2 are
verified by data from elsew here. The exception
is annual average mileage; other studies (Root et
a., 1996; Stokes, n.d.) indicate a figure of 8,000
miles pa, which reduces all annual costs
somew hat but marginal costs to a greater extent,
resulting in increases in the proportion of fixed
to total costs to 55% and 38%. It seems
improbable that car price guides would be
based on anything other than actual average
mileages, since the guide prices would become
progressively more inaccurate with increasing
age, so use of the 10,000 miles pa figureis
defensible.

Whichever figureis used, the central message
remains the same. This table exposes the myth
of fixed costs being the lion@® share of total
motoring costs, which is at the heart of the
perception of car travel being cheap oncethe
fixed costs have been paid. Even with costs as
generally perceived, fixed costs are only just
half of total costs, and a more realistic
assessment puts fixed costs at or near one-third
of total costs.

A comparison of real marginal costs of car
travel against the equivalent costs of travel by
public transport is even more revelatory. Table 3
gives a few personal examples.

For individuals travelling alone, the
competitive edge of public transport over
private cars in travel costsisclearly
demonstrated by this table, without even
including the fixed costs of car ownership in
the equation. Often the cost advantage of public
transport is s great that even two adults would
travel more cheaply or at comparable cost by
public transport.

Table 3 also points to the flaw in the logic of
using a car as much as possible to justify or
defray the fixed costs of ow nership. If fixed
costs are £ 3/ day, and on a given day the car is
used for example for the trip to Lancaster as
shown in the table, total transport costs for the
day are £ 4100 (£ 3 fixed + £ 38 marginal costs)
and the car® exisence justified; if the car stays
at home and £ 3 of fixed cost is w asted, total
transport costs for the day are £ 25.75 (£ 3 fixed
car cog + £ 2.25 bus fare + £ 20.50 train fare)
and over £ 15 hasbeen saved! Viewed in this
light, the cost rationale of car use changes, from
always using the car to justify itscostly
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existence, to ensuring that car use is confined to
occasions w hen alternatives are impractical.
The judgment of @racticabilityQwill vary from
person to person and from place to place, but if
the principle were more widely understood it
would undoubtedly be more widely adopted,
and could bring about potentially significant
reductions in levels of car use.

The above cost arguments have been used in
two commuter management projects, in focus
group discussions covering 5 - 10% of the
workforce in each location. The figures, once
explained, were widely accepted, and formed
the basis for interesting and important
comparisons of journey to work costs by
different modes. These discussions highlighted
not only that car users generally under-estimate
travel costs by car, but also that they
consistently over-estimate the real costs of
journeys to work by public transport, usually by
looking at standard fares for one-off journeys
rather than at fares available for regular
journeys along the same route. An example
from the Derriford Hospital transport project is
given in Table 4, for a three mile journey along
heavily congested urban roads, for which the
bus was shunned by considerable numbers of
staff mostly because of the exorbitant 90p single
fare.

Table4: Derriford Hospital , Plymouth: comparativecd's
for3milejourney towork 1996

Codpa snge Cogtpe snge
journeybybus  journey by car
Commonperagtion 0] I
Revised perception 60p ap
Additional inantives 45p ap
]
|

(@Revi sl per ogotion@0pper mile

The common perception of focus group
members w as that the bus cost around three
times as much as the car, comparing a single
journey bus fare with the cost of @etrol plus a
bitOfor cars. How ever, a season ticket was
already available giving a one-third discount on
bus fares, and with the real marginal cost for
carsat the 20p per mile figure (reflecting higher
fuel consumption for short car journeys with
cold engine running and congested urban
conditions), the costs are dramatically equalised
in the @evised perceptionOAn additional
financial incentive to bus use was proposed and
adopted in the creation of the Merriford
TravelpassOfor which the bus companies upped
their discount and the Hospital Trust added
further discounts to staff, resulting in bus fares
at 40 - 50% of single journey fares, and thus
significantly cheaper than the cost of single-
occupancy car travel. The initiative is reported

to have increased bus use by 25% and 42%
(figures for two bus operating companies) in the
firg year of implementation, along with a
marked increase in car sharing.

Taxation Myths

Concern is frequently voiced - not least by pro-
motoring factions - at the possibility of the
Government using increasing fuel taxation as a
strategic tool for driving down levels of vehicle
use. Thisisregarded asparticularly inequitable
for:-

¥ low income car-ow ning households, most

of whom have cars out of necessity and

already spend a high proportion of their

disposable income keeping a car on the

road;
¥ rural dwellers without adequate

alternatives to car transport; and
¥ people in remote, sparsely populated

regions who havetotravel

disproportionately long distances.

Rather less concern seems to be voiced at the
inequitability of the present taxation system for
many people in these groups. A low income
rural dweller in the Scottish Highlands doing
say 3,000 miles a year of essential and car-
dependent travel pays exactly the same road tax
(£ 150 ayear) as an affluent urban dweller
travelling 23,000 miles a year to a second home
every weekend. The exampleis extreme, but
highlights the crucial distinctions between car
dependency and levels of car use, and betw een
taxation of ow nership and taxation of use.
These distinctions enable taxation to be
re-directed at high mileage and high fuel
consumption, which are the real targets of
traffic reduction strategies, and at the same time
improve equitability for disadvantaged user
groups.

Recent research studies (Root et al., 1996;
Stokes n.d.) have shown that a high proportion
of total vehicle mileage is done by a small
percentage of users. Both studies find a ratio in
w hich about 60% of mileage is done by the top
24% of car users, while conversely the bottom
50% of car users account for only 16% of total
mileage. Taking an average annual mileage of
10,000 miles per car, this means that out of 100
peopletravelling 1,000,000 miles pa, on
average:-
¥ 24 persons account for 600,000 miles at

an average of 25,000 miles pa each;
¥ 50 persons account for 160,000 miles at an

average of 3,200 miles pa each; and
¥ 26 persons account for 240,000 miles at an

average of just under 9,250 miles pa each.

Further data (Stokes, n.d.) show that low

[13]
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total annual mileage in Britain; the equivalent

figure for the highest quartileis over 47%. In
simple terms this means that most low income
car users will bein the low est mileage group,
and few if any will bein the highest group, a
fact confirmed by Root (1998) w ho found that in

the lowest income quintile-

¥ 70% of car users travel less than 5,000

miles pa;

¥ only 10% of car users travel more than

10,000 miles pa;

¥ the number travelling more than 15,000
miles pa did not register statistically; and
¥ in rural areas the percentages of car users

in different mileage classes were not
greatly different from the above, but

significantly more peoplein theincome
group - 35% compared with 20% of the

total population - own and use cars.

Mileage increases with increasing affluence
(one of the strongest correlations of al), but
even in the second lowest quintile 64% of car
users travel less than 5,000 miles a year, while
in the third (middle) quintile the figureis still

57%.

These findings confirm that low income car
users are largely in low mileage groups puredy
on grounds of affordability, but the fact that
they take on disproportionately high motoring
costs in relation to disposable income suggests
that most are probably heavily dependent on
the car to travel those few miles. They are
therefore disadvantaged by taxation on car
ow nership as at present, since they are unable
to avoid owning acar and must pay a set

amount for relatively few miles.

A simple way to redress this taxation
anomaly is to transfer the burden of car taxation
from ownership to use, scrapping the road fund

licence and increasing the tax on fuel

accordingly. There is nothing new in this idea,
but it israrely expounded to demonstrate its
true potential. Above all, the meaning of
GecordinglyOhas not been fully explored.

It is suggested that the road fund licence
could be abolished, and an increased fuel tax

Table5: Fixed and M arginal Cogsof Cartrangport, with Taxation Shift

Fixedcosts Marginal coss Total costs

Commonperoption £1,250.00 £1,200.00 £2,450.00
Revisedperception ~ £900.00 £1,800.00 £2,700.00
Taxationeffect £750.00 £1,950.00 £2,700.00

|
|
Qaxation effectOtr ansfer of £150from fixed (car tax) tomar ginal (fuel tax) codts

Proporti on of fixed
tototal costs

51%
3%
28%

[14]

set at a level which is financially neutral at
average annual mileage and average fuel
consumption. In other words, for a person
doing about 10,000 miles per annum at about 35
mpg the cost of car taxation would be the same
after the taxation transfer as before. Higher
mileage and higher fuel consumption would
incur increased levels of taxation, but car users
at below average mileage levels would experi-
ence lower car taxation overall. This produces a
mor e equitable tax regime for motoring, since-
¥ it relates taxation more directly to

consumption, and is therefore fairer to low

mileage users of any income group; and
¥ itislikely to lower the burden of taxation

on most low-income car users

Because of the skew ed distribution of average
mileage (i.e. the average is nearer the bottom
end of the range) and the nature of car use as
discussed above, a tax transfer which is
financially neutral at the average point will
benefit many more people than it adversely
affects. For every person doing 30,000 miles pa
there have to be four people doing 5,000 miles
pa, or ten people doing 8,000 miles pa, to
maintain an average of 10,000 miles pa: with
the average set at 8,000 miles pa as discussed
earlier, this effect is still more marked. Whilst
the primary purposeis to improve the
equitability and targeting of taxation rather than
count winners and losers, this factor would
undoubtedly assig the political acceptability of
the proposal.

The Two Together

The main aim of a cost strategy for traffic
reduction is to improve the performance of
alternative transport modes relative to the cost
of car transport, and to dispel the myth that
most of the costs of car transport areincurred in
the fixed costs of ownership. As discussed
above, it is dready the case that the marginal
cost of car trave is considerably higher than is
generally perceived, and fixed costs
proportionately lower. The changes to taxation
proposed above propel the balance further still
in the required direction.

It is calculated that the transfer of road fund
licence proposed above would add about 11.5p
per litre to fuel prices to achieve a financially
neutral effect at 10,000 miles pa @ 35 mpg. This
adds about 1.5p per mile to the average
marginal cost of car travel, a 7.5% increase: it
would arguably have a still greater
psychological effect as an 18% increase in fuel
costs affecting the most visible area of margina
travel costs.

The effect on the changing balance betw een
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fixed and marginal costs can be seen by
revisiting Table 2, as in Table 5.

Conclusion

The notions of marginal car travel costing more
than twice the bare petrol price, and of fixed
costs being barely one-quarter of total motoring
costs, are a far cry from the standpoint of the
quotations in the Introduction, but are
attainable given a single taxation shift towards a
more equitable system, coupled with an

aw areness campaign to help peopleto price
journeys more realistically. Both are within the
scope of government action in the short term at
relatively low cost, an equally far cry from the
calls for massive long-term investment as a
prerequisite of any action to implement the
strategic objectives of the Transport White
Paper.

A more pertinent prerequisite for the White
Paper is to ensure that transport costs are being
properly assessed, and that the car is on a Qevel
playing fieldQn cost comparisons with other
transport modes. Thisis clearly not the case at
present, and is in urgent need of redress: but
more than this, setting the story straight on car
travel costs acts as a positive policy tool
tow ards the strategic end of reducing levels of
car use. If people were aware now of the real
costs of car travel they would be taking a hard
look at the implications for their travel
behaviour patterns.

Cost alone will not achieve everything. Even
if the costs of travel by car are properly
understood as being much higher than those of
alternative modes, especially for single
occupancy vehicle use, there will still be people
for whom the cost of travel by car is seen as a
price worth paying, either habitually or in
certain circumstances, for the convenience or
speed of travel. The longer-term objectives of
the White Paper also require improvements in
alternative transport modes; the more attractive
they are to use, the more likely people are to
use them. This said, cost is a central factor in

the equation of travel behaviour, and it is one
on which early action isreadily available.

This latter point isin itself important. At the
moment there seems to be a real danger that the
good intentions of the White Paper may be
disspated by inactivity, instead of being
followed up by immediate action to set the
winds of change in motion. The British
Government appearsto be unwilling to give
priority to legislation on transport, and
reluctant or unable to commit public funds to
public transport. Some (though not all) local
planning policy is lagging behind strategic
aspirations, with development control decisions
and even the framework of Local Plans
frequently stuck in a 1980s timewarp. A recent
glaring exampleis the Preston Local Plan
Inquiry Inspector @ endorsement of major
greenfield housing developments and new
roads to unlock the chosen sites, overturning
the preferred policy of the Local Authority
which is manifestly morein line with strategic
Government policy on housing and transport.

In the meantime, for car users it is largely
Gusiness as usual Oexcept w here congestion
exerts a throttling hold, or in the still too few
cases w here demand management strategies to
reduce car use are actively being adopted,
almost invariably with successful results.

Although a cost aw areness campaign coupled
with a simple taxation shift is only one start in
one policy area, it is a readily available
initiative with the potential for dramatic results.
It is important to recognise that motoristsare
not a monolithic group conforming to car-
junkie stereotypes. Significant numbers are
actively interested in changing their travel
behaviour at least some of the time: commuter
management studies such as at Derriford
Hospita indicate that about 20% of people
positively want to reduce car use, and a further
60% are open to switching travel modes if the
benefits are clear. In many cases it needs only
the smallest of stimuli to encourage change, and
exploding the myths of car travel costsisa far
from small step in the right direction.
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Abstract

Edinburgh is pursuing an innovatory approach
to land use planning and associated transport
matters This mixed-bag approach isat the
forefront in the UK and includes car-free
residential developments, car sharing schemes,
public transport corridors and resident-only
parking strategies.
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Introduction

Two key aims expressed by the new City of
Edinburgh Council when it cameinto existence
in April 1996 were Go promote a healthy and
sustainable environment®and Go develop the
local economyQ Cities exist in order to promote
the interchange of goods, labour, ideas and
culture through a vast range of activities, both
formal and informal. A sustainable, prosperous
city will be one that facilitates this interchange
by making it easy for people to meet, by design
and by chance. The informal, chance element of
city lifeis often forgotten - yet this is probably
the key to a city@® success, creating the quality
of life that attracts people to the city. Street
cafZs and benches in public squares symbolise
that lifestyle.

To enable this requires careful use of city
space: thereis a delicate balance betw een space
for activities - including public space for the
informal agects - and space needed to provide
accessibility to those activities. Where the
balance is wrong, the city@ economy and
environment will be damaged. Over the last
forty years or so, more and more city space has
been used inefficiently to try and cope with
growing car use. Buildings, pedestrian and
other public spaces have been replaced by car
space, and low density, car based suburbs,
business and retail @arksQhave taken over
former countryside.

These trends have occurred in Edinburgh as
elsewhere, and in 1995 the Council embarked
on a radical approach to escape from the
vicious circle of increasing dependence on the
car and the growing imbalance in the use of
space. The aim is to restore the role of the city
as a place where people come first. Failing to do
this will put at risk the functioning of the city,
and thereforeits very existence as an effective
economic unit.

Transport trends

There has been very rapid growth in car

ow nership in Edinburgh. Between 1981 and
1991, the number of cars per 1000 people grew
by 47%, compared to a UK average of 29% -
albeit from a lower base. Around 600 buses and
18,000 cars each bring about the same number
of people (20,000) to work in the city centre
each morning. But the number of bus journeys
made citywide has declined from 177 million in
1980 to 135 million in 1992, a reduction of
almost 25%.

Commuting from outside the city boundary
has more than doubled over the last 20 years, as
the city has increasingly dominated the regional
jobs market. In 1993, there were 250,000 jobs
based in the city. By 2005, 300,000 jobs are
forecast, with only a small population increase
from 450,000 to 457,000.

As in many cities, the trend tow ards out-of-
town or edge-of-tow n business and retail
development, and low density housing has been
very pronounced over thelast 10to 15 years.
There are continuing pressures for new devel-
opment, and there is concern that the fragmen-
tation of the local authority structure will result
in a more favourable attitude by authorities
outside the city to development designed to
attract Edinburgh® residents. By its nature,
such development is primarily car-based.

Consequences of recent trends

Conventional wisdom isthat the growth of
traffic is an inevitable sign of economic growth -
that the two are inextricably linked. Yet only a
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small proportion of traffic is essential to the
functioning of the economy. The major impacts
of congestion, environmental pollution and
road accidents are well known, but it can help
to provide local examples to illustrate the point.

For example, a study of a new shopping
centre on the western edge of Edinburgh
show ed that it had generated up to an
additional 200,000 car-kilometres every day.
This added approximately 30 tons per day to
local CO2 emissions - 5% of daily CO2
emissions by all traffic in Edinburgh. The same
study showed that the city centre lost 4.4% of
its comparison shopping market share. Perhaps
even more importantly, a nearby neighbourhood
shopping centre lost 80% of its convenience
turnover, causing considerable difficulties for
local residents.

In addition to these measurable impacts,
there are more subtle, social effects that must be
taken into account in developing transport
policies. Transport affects social exclusion: car
dependency reduces the opportunities for
anyone without access to a car to gain access to
jobs, education, services and leisure facilities. It
also effectively reduces the labour pool and
skill levels available to employers. Excessive
traffic can cause a breakdow n of neighbourhood
communities, as people retreat away from the
perceived danger of the street into their own
homes. It can result in increasing polarisation
in society between people with access to a car,
and those without.

Edinburgh as a @ustainable city®

The underlying principle of the Council&
approach for dealing with these problemsisto
recognise that for Edinburgh, a first class
economy and a first class environment must go
hand in hand. The key is to provide a better
environment, and better accessibility for all
residents, businesses and visitors to the
activities they want or need to undertake -
neither of these can be achieved by a laissez-
faire attitude to car traffic. The balance in the
way city spaceis used must be restored.
Reducing vehicular traffic reduces the
problem at source, but does not treat the
symptoms. It has been considered unrealisticin
the past B the growth in car use was seen as
inexorable. But perhaps this approach is now
becoming more acceptable. A recent survey in
Edinburgh found that 82% of residents felt that
Gheincreasein car use is a serious problem in
Edinburgh®Only 14% agreed that @apacity for
carson the roads should be increased®while
73% disagreed with the statement Ghere is no
real aternative to the car for transport®60%

agreed that Gnore money should be spent on
improving public transport, even if it means
slightly higher local taxesO

The Council is taking a holistic view of land
use, transport, the environment and the local
economy. Edinburgh was one of thefirst local
authorities to set clear targets for stabilising and
reducing car use (see Table 1), aimed at
ensuring that all policies were working tow ards
clearly defined objectives for maximising
accessibility rather than movement per se.

Table1: Edinburgh®modal sharetargets(aty residents)

1991 2000 2010
Ca 48% 46% 3%
Publictransport A% A% 3%
Cyde 2% 4% 10%
Welk 16% 16% 17%

To achieve these objectives, the Council is
pursuing a wide range of different types of
action:
¥ Locational policies for new development at

both the strategic and the detailed, local level

to minimise travel demand, implemented
through the planning process;

¥ Re-allocation of road space from carsto
efficient and environmentally-friendly modes
of transport - buses, cyclists, pedestrians; and
to non-transport uses that enhance the
environment and the activities carried onin
the city;

¥ Investment in better public transport
infrastructure, and in new approaches to
transport to bridge the gap betw een car and
conventional public transport;

¥ emand managementOmeasures - carrots
and sticks to reduce car travel at source,
particularly at the workplace;

¥ Encouragement of lifestyle and technological
alternatives to car travel such as telew orking
and teleshopping, delivery services, and
importantly the enhancement of local centres
as the focus of communities; and

¥ Increasing public aw areness of transport

issues - decisions on w hether or not to use a

car arein the end made by individuals, not

the local authority.

It is not possiblein this brief paper to
describe all the measures that are being taken
under these headings. How ever, a number of
more innovative proposals aimed at creating a
vibrant city that is less dependent on car
ow nership are worth identifying.

City Car Club

The concept
A City Car Club isaform of shared car

[17]
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ow nership providing access to a car where this
is needed without the need for ow nership. City
Car Clubs have significant potential for
reducing both parking pressure and car use.
City Car Club (pay as you drive car sharing)
isareatively new concept which has
developed furthest in Germany. Members of car
sharing clubs can book use of a car 24 hours a
day at short notice, and the cars are located at
reserved parking within local neighbourhoods.
Costs are very attractive especially for low
mileage car users (see Table 2). City Car Clubs -
which go under various names in Europe - are
now operating in more than 300 European
towns and cities. Membership is typically
growing very fast (eg. average yearly growth
ratein Berlin 1991 to 1995 was 76% with 3000
members in 1995). In Switzerland the clubs are
diversifying into the shared ow nership of
sailing boats, specialised cycles and video
cameras, and charging structures are
increasingly integrated with public transport.
The clubs are linked in a Federation, enabling
members of any club to book the vehicles of
other clubs. This enables, for example, the
Grunk haul Oof a holiday trip to be completed by
rail with a City Car Club vehicle at the
destination town being used during the
vacation.
From the transport policy view point, there
are two main advantages of car sharing clubs:
¥ Theratio of households to carsin car sharing
clubsis about 12 to 1. Thishas the potential
to greatly reduce residential parking pressure
in inner urban areas. Up to 8 cars owned
privately can be replaced by each car in a
sharing club; and
¥ Because users pay as they drive, the relative
costs of using alternative means of transport
reflect their real costs much more closely.
This considerably increases the attractive-
ness of public transport, walking and cycling.
As a result, the mileage travelled by car by
former car ownerswho sell their car to join
clubs typically reduces by nearly 50%.
Benefits for the member of the car sharing
club include:
¥ Cost savings for car mileages of less than
around 6000 per year;
¥ Conv enience (Insurance, maintenance, etc.
dealt with by club);

Table2: City Car Club Illustrati ve Costs (M edi um Sized Car)

Subscription Reatal

£120per year

£2.50perhour/ £0perday/ £200perweek

Mileagecharge
32p per mile

Based onthesecostsand anannual mileageof 5600 (splitover twowesks, 13weskendsand 240 hourg
aCity Car Clubvehidewould cost £3700,comp ared with £5500 for an equivaent privady-owned vehide
doing thesame mileage It should beemp hasised that typicd City Car Club membersreducetheir car
mileegeby 50%.A sthemargind costsof dternativefor msof transport arel ower, real savingswould
typicdly begrester thanthoseout lined here [Costsbasad ontypicd Germanscheme Source Car Free
CitiesNetwork,Boulevard deWaterlooZ7, B-1000,Bruxdles]
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¥ Access to a range of vehicles from town cars
to vans and minibuses;

¥ Access to clubs all over Europe when aw ay
from home on holiday or business; and

¥ Release of the financial capital which would
otherwise betied up in a car.

The Edinburgh scheme

In 1996, the Council commissioned local
market research on the potential for car sharing
clubs in Edinburgh. This research focused on
target groups seen as especially likely to
consider and/ or benefit from car sharing,
including people who find themselves forced to
buy a car to get to work, people working for
large employers including central and loca
government and people who want to help the
environment but need the use of a car on
occasion. This research concluded that there

w as potential for a scheme to succeed in
Edinburgh, and an area of the city was
identified as suitable for a pilot scheme.

The area chosen (Marchmont) is a high
density, turn of the century, tenemental area
about 1.5 km from the city centre with a mixed
population ranging from professiona people to
students. Parking in the area isbecoming an
increasing problem as car ow nership grows, in
spite of reasonable access to public transport,
and the city® major employment areas in and
around the city centre being within easy
walking distance.

Substantia funding was secured from central
government to assist the project: £150,000 from
the then Department of Transport and £30,000
from the Scottish Office, with £48,000 contrib-
uted by the Council. This funding supported
the development of a business plan, and the
transfer of booking and vehicle management
technology.

A strategic decision had to be made at an
early stage on the nature of the technology to be
adopted. For a City Car Club scheme to function
effectively, there needs to be an effective
booking service, with 24 hour cover, users have
to be able to access the cars, and there has to be
a record of distance and time for each user.
Many of the German schemes relied on a low -
tech approach. The booking service was often
provided through a local taxi firm, with
specialised booking and scheduling softw are.
Access to the vehicles wasthrough a key held
by all members that provided access to a safe
provided at the parking location, within which
were the car keys, and als possibly accessories
such as a child@® seat for the car. Time and
distance were logged by hand on forms, by the
user, who returned a copy to the central office.

It wasfelt that in the UK environment, such
an approach would deter users, and that there
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could be a problem of vandalism or misuse of
the safes, and theft of the vehicles. An
alternative high-tech approach has been
adopted, providing each user with a smartcard
to activate the vehicle and record usage, and
each vehicle with a direct link to the central
control point that can activate/ deactivate an
immobiliser and detect the vehicle® location at
any time. The development of this telematics-
based hire management system has been an
important element in the development cost.

From the customer end, publicity in the pilot
area has led to the setting up of a loca user
group that has been involved in the
development of the project. It is anticipated that
such user groups will ensure a clear customer
focus in the operation of the scheme.

It became clear from the business plan that a
significant financial commitment would be
required to underwrite the enterprise, with a
likelihood of significant losses during the first
two to three years. This was indeed the
experience of the equivalent German
organisations, w here these costs were met by
local authorities. However, in the current
budget climate, the City of Edinburgh Council
could not provide this financial support, and
the decision wastaken to seek assistance from
the private sector to secure the existence of the
Club.

This has taken a considerable amount of time
and effort and the Council has now reached a
decision on a preferred operator for the Club.
The selection process involved inviting several
private operators to submit proposas based on
a detailed prospectus outlining the principal
requirements for the operation of the club. The
user group was invited to comment on the
prospectus and representatives of the user
group were present at a presentation to the
potential operators.

Following this process Budget Car & Van
Rental was selected as the preferred operator for
the Edinburgh City Car Club. The approval is
subject to the completion of a formal agreement
betw een the Council and Budget, and thisis
currently being negotiated.

It is clear from the discussions to date that
the scheme has an operator who has the
resour ces, expertise and infrastructure to
provide an efficient and reliable service. Budget
has made a positive long term commitment to
the scheme and has indicated that it wishes to
develop the scheme on a citywide basis very
quickly. It has proposed a flexible and
competitive hire tariff structure and will be
offering members useful discounts for daily and
weekly hired vehicles locally, across Scotland
and the rest of the UK. The Club will be
promoted and offered to both private and

business users in Edinburgh. Budget also
proposes to develop strategic partnerships with
other transport providers that will enable
members to choose the most appropriate means
of transport for any given journey from arange
of options available to them through the Club.

One of the unique features of the Edinburgh
scheme in comparison to those on the
continent, is to use on-street parking space for
the vehicle stations. In the pilot area of
M archmont/ Sciennes, there are no possible off-
street locations. The statutory procedure for the
firg on-street parking stations in this area is
already underway. Provision for a number of
on-street parking stations in other parts of the
city will be started in the near future. The
potential for off-street stations (which do not
require a traffic regulation order) in other areas
will also be explored and Budget has indicated
that it will find ways to deliver the servicein
advance of parking stations being set up in
areas where thereis aviable level of demand for
the scheme.

The startup date for the Club has yet to be
finalised but it is expected that this will be
early in 1999. However, this date is dependent
upon the final stages of development of the
computer and telematics-based hire
management system. Both the Council and
Budget are agreed that startup will only take
place once the system has been fully tested and
proven as we know that quality and reliability
of the service are crucial to the success of the
Club.

Car-free residential areas

At present virtually all new urban housing is
dominated by the need to provide parking and
access for vehicles; such buildings generally sit
in a sea of tarmac covered in cars. Developers
see this type of development as meeting
customer requirements and cannot envision a
market for an alternative. The aim of this
Council in promoting car-free housing
developments is to provide some good exam-
ples to demonstrate that there is a market for an
alternative approach; an approach which uses
the space normally consumed by parked
vehicles to improve the inhabitantsOimmediate
environment, and enhance their quality of life.
Car-Free Residential Areas (CFRAS) are based
on the principle that in return for the
improvements in their quality of life, each
resident of the estate would agree not to own a
car. Residents living in a car-free environment
would gain the following benefits:
¥ Land normally required for wide roads and
car parking would be available for additional

[19]
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open space, landscaping, play areas or other

community facilities. In other words, more

space to live in and more pleasant
surroundings with no traffic congestion;

¥ A safer environment to raise children as a
result of minimal traffic and easily
supervised open space;

¥ Reduced air pollution and noise pollution;
and

¥ Financia savings to households as a result of
not running a car.

A Car-Free Residential Area must have
excellent public transport links and nearby
shopping facilities and schools. High quality,
safe, pedestrian and cycle routes should link
the CFRA with these facilities. In order to have
access to a car for journeys where thereis no
realistic alternative, residents could form a car
ow nership co-operative (City Car Club) or
negotiate preferential rates with local car hire
companies. The concept should not be seen by
developers as an opportunity to reduce the level
of car parking provision and thereby increase
the number of housing units within a site. Any
land resulting from areduction in parking
provision should be used for open space,
landscaping, play areas or other benefits to the
residents.

A car-free housing therefore provides an
alternative housing market choice not currently
available, in which residents undertake not to
ow n cars. Car non-ow nership is rewarded by
higher environmental quality, lower costs of
housing (because of less need for road and
parking space) and the elimination of traffic
danger. Cars could be available in a City Car
Club for use by residents when required.

The need for clear criteriain identifying
locations w as considered fundamental to the
success of such a development. It is important
that lessons learned in Europe are applied
effectively to development sites in Edinburgh.
The following criteria used to assess sites in
Edinburgh are therefore derived from similar
principles:
¥ Service density - proximity and access to a

wide range of local facilities such as schools,

shops, health services and recreation centres;

¥ Car ownership levels - areas with low levels
of car ownership are often serviced by higher
levels of transport and local shopping;

¥ Tenure - areas with a good mix of housing
tenure are likely to provide the best
opportunities for CFRAS;

¥ Access to a transportation network -
proximity to good public transport links, in
particular well connected with the city
centre;

¥ Position in relation to Controlled Parking
Zones - areas within the city centre

controlled parking zone are most appropriate

as residents would be unable to own acar

and park on surrounding streets; and

¥ Population Density - areas of higher
population tend to have a better
concentration of local services and a good
socioeconomic mix of residents.

It was considered that the inner areas of the
City were more likely to meet these criteria.
Five inner city wards were assessed in relation
to each of the above criteria and given a
suitability score ranging from Very High to Very
Low.

The benefits of CFRASs are obviously
attractive, although there remain some areas of
concern:

Will sites, even in the centre of Edinburgh,

¥ be perceived as having access to adequate
levels of transportation and basic services?

Does the concept of car-free living require

¥ enforcement, or will it be self-enforcing?

Is safety and quality in design affordable?

¥ |s there strong enough consensus of opinion
institutionally and with the public to allow
the concept to have adequate support or
marketability?

¥ Are there sufficient numbers from every
income group willing to give up ow nership
of cars and will adeveloper be able to
undertake development without subsidy?

Thelimited evidence available, especially
from Europe, suggests that in spite of these
concerns, the development of some pilot or
demonstration car-free housing areas is
justifiable. Using the criteriareferred to earlier a
number of sites have therefore been identified
as having potential as CFRAs and two schemes
are live: Lauriston Place and Gorgie Goods Yard.

Lauriston Place, Tollcross

The site lies within a relatively densely
populated area with a good mix of private
rented and ow ner occupied housing. It is well
served in terms of local services, is located
close to the city centre and has excellent access
to the public transport network. Parking
controls operate in the immediate vicinity. As a
result the redevelopment of this site provided
the opportunity for the introduction of a car-free
housing scheme.

On 27 November 1996 planning permission
wasgranted for the development of 65 flats
with aground floor cafZ and office space at 128-
150 Laurigon Place, subject to a Section 75
agreement. [These are voluntary agreements,
made under Section 75 of the Town and
Country Planning (Scotland) Act 1997 betw een
Planning Authorities and other parties with an
interest in land in their area, to restrict or
regulate its use. Usually linked to planning
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permissions, and tied to the title deeds
thereafter, they can allow aspects to be
controlled which might not be appropriate as
normal conditions of consent.] The applicant
wasMiller Partnerships. The 65 flats are
accommodated in 3 individual buildings each 5
storeys in height. In normal circumstances the
applicant would be required to provide one car
parking space per dwelling. In this instance
only 5 places are proposed. Two generous areas
of open space are incorporated within the
scheme.

The principle behind car-free housing is that
any land that would normally be required for
car parking and access roads should be utilised
for open space or other community purpose. In
this instance the Council recognised that in
quantitative terms the proposed open space did
not equate to 65 parking spaces. However this
concern has been overcome by the quality of the
anticipated development in urban design terms
and the intention to meet the open space
objective within the wider Tollcross site.

In order to ensure that the siteis developed
and operates as a car-free housing area, a
number of conditions are attached to the
planning consent. These include the provision
of cycleracks and bus stop and shelter facilities
and a requirement for a Section 75 agreement to
ensure that the car parking spaces provided are
restricted to the needs of essential users.
Furthermore, the developer will berequired to
oblige each ow ner or tenant to undertake never
to park, or cause or permit the parking of a
vehicle within the development. The Council
does not intend to issue Residents Parking
Permits to occupiers of the development.

Gorgie Goods Yard

This site covers 1.4 hectares, is situated on
Slateford Road on the west side of Edinburgh
about 3 km from Princes Street, and was
formerly a railway goods yard. It is identified in
the Local Plan for industrial use, but in recent
years has been the subject of interest from
housing developers. It is located in a mixed use
areawith easy access to a main bus route into
the city centre which by the end of 1998 will
form one of the city@ Greenw aysObus priority
routes. The site meets many of the parameters
for a successful car-free housing development.
How ever it is not within the controlled parking
zone.

On 13" December 1995 the Council agreed to
grant outline planning permisson for the
erection of 120 flats based on the principles of
@ar-free developmentQsubject to a Section 75
agreement. The developer, Canmore H ousing
Association, has extended the @ar-freeOconcept
to a much wider definition of Gustainable

housing®including low energy, recycling, low
maintenance characteristics and an @cological®
approach to the open space. The housing is
seen by Canmore and Scottish Homes, the
national housing agency, as a model for housing
for the new millennium. Canmore, together
with the Royal Incorporation of Architectsin
Scotland, have held a design competition for
the development. The first stage of this
competition attracted over 40 submissions from
the UK and the N etherlands. Six designs were
short liged. The second stage to select a
winning entry was completed in April 1997,
and the winning design is the basis for the
detailed planning application. The design is for
2 to 4 storey buildings reflecting the traditional
tenement style of building that is characteristic
of Edinburgh @ inner suburbs. Funding has been
agreed by Scottish Homes, with an approximate
cost of £ 8.5m. Construction was started this
year and the development should be occupied
in summer 2000.

The proposal seeks to meet the needs of
disabled residents and will include 4 ground
floor flats with parking spaces specifically for
w heelchair users. The development will only
include a further 8 parking spaces to be used by
essential visitors and a possible car ow nership
co-operative. Secure cycle parking will be
provided, and the main common area will
contain information on public transport and
cycle access routes. One of the problems to be
overcome with regard to this car-free scheme
relates to the site® location well outwith the
controlled parking zone. At present,
unrestricted parking is available in nearby
streets. Parking controls would have to be
introduced to avoid displacement parking by
residents of this development.

How ever the Council have sought to address
this issue and other requirements of car-free
housing through the drafting of a detailed
Section 75 agreement. The Heads of Agreement
include:-
¥ access to the site beyond a parking and

turning areato berestricted to emergency

and service vehicles; and

¥ the developer to impose obligations on future
ow ners and tenants by which they will
undertake not to park, or cause or permit the
parking of, any vehicle within the
development.

In addition, the developer has undertaken to
require tenants to agree to management rules
voluntarily in addition to the tenancy
agreement. The management rules as presented
by the Housing Association state that residents
should not park any vehicle on nearby streets,
and should discourage visitors from doing
likewise. How ever these rules do not form part



GeorgeHazd: Sustainable
Transport: Edinburgh@\pproach
World Transport Pdicy& Pradtice
4 4[1998] 16-23

of any legally binding agreement. A residentsO
association will be encouraged in the
development to further reinforce the @ar-freeQ
ethos through peer group pressure. Finally, the
Housing Association will give priority to people
requesting transfer to @onventional Chousing
because their circumstances have changed so
that they requireto use a car.

A sustainable suburb

The Gouth-East Wedgelis a significant
expansion of the City to meet future housing
and business location needs. The Lothian
Structure Plan identified a need for new land
for 19,000 houses up to 2005, and this area can
accommodate about 5,000 of this total. The
location is how ever controversial, as it is largely
within the City® Green Belt. It is however
located within the urban envelope, and for this
reason was perceived to be more attractive from
a sustainable development point of view than
the main alternative locations which were
linked with settlements outside the Green Belt
and at a greater digance from the main
employment locations which arein and around
the city itself.

Three key development objectives for this
area w ere established from the outset as
follows:
¥ to maximise integration between new

development and existing urban areas and

ddiver significant economic and social
benefits to the adjacent communities (which
currently have above average levels of

¥ unemployment and deprivation);

to plan the new urban areas in aresponsible,

sustainable way, encouraging the use of

public transport and reducing the use of
private cars for non-essential trips; and

¥ to provide an appropriate setting for
development within a strong landscape
framework w hich respects the context of the
area, protects important views and provides
public access to green space.

Proposals for the area include:

¥ Up to 5000 new homes,

¥ The new Edinburgh Royal Infirmary,

¥ Up to 30 hectares of business land, including
a medica business park,

¥ Craigmillar Castle Country Park,

¥ Concentration of Edinburgh University@
medical and veterinary facilities,

¥ Community and local retail facilities.

In transport terms, the development will
focus on an effective public transport netw ork
linking the district to the existing built-up area
and the city centre, with higher than normal
development densities along the corridor.
Several park-and-ride and rail station sites have
been identified. A comprehensive cycle
network will aso serve the area. It is intended
that new development should have a strong
urban shape and scale, presenting a strong
tow nscape image which is a pleasure to wak
through.

The development will take place around
neighbourhood centres, and a new town centre
for the area will provide retail and employment
opportunities. A mixed use approach to
development is being encouraged.

The mechanism that is being adopted to put
this in place is through the development of a
master plan, agreed betw een the two local
authorities involved, the City of Edinburgh
Council and Midlothian Council, which these
authorities will then incorporate into their
Local Plans. This will be supplemented by
detailed codes for landscape, civic design
including density and permeability issues, and
environmental and sustainability principles to
guide developers and assess projects.

Developers will be expected to submit
proposals with a civic design analyss
demonstrating an understanding of tow nscape
groupings, building form, skylines, access and
mobility issues, and the design of the public
realm.

Conclusion

This paper has highlighted some of the
measures being undertaken by the the City of
Edinburgh Council to try to match economic
performance and environmental quality and
thereby to ensure the continuing central role of
the city. Two elements are crucial:
¥ the de-linking of economic growth and traffic
growth by concentrating on accessibility to
activities rather than movement of vehicles;
¥ the re-allocation of space from inefficient
transport modes to efficient and
environmentally friendly transport, but also
to non-transport uses.

Edinburgh consistently appearshigh on the
lists of @esirable places to liveOprepared by
academics and businesses. We believe that the
approach to its future development outlined in
this paper will keep it in that position.
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Abstract

Qt® the economy, stupid.O Economic growth is
the yardstick by which so many governments
believe they will be judged, and moderate
growth is often considered insufficient. As a
result, many slowly-growing cities unthinkingly
extend their infrastructure on the assumption of
rapid growth that does not materialise.
Winnipeg has followed such policies, and the
results illustrate their weaknesses. The suburbs
sprawl w hile the inner city decays, and its
infrastructure deteriorates. Plans for a rapid
transit line that could both relieve congestion
and promote more compact development are
postponed year after year while new roads and
bridges are extended into sparsely-populated
fringe areas.

Keywords

Anytown, doughnut city, economic growth,
road construction, sustainability, Winnipeg

Growth Fixation

In North America, growth haslong been the
Holy Grail of city politics, for reasons that are
not entirely frivolous. Since it is of the essence
of city life, even more than of life generally, that
change is constant, some growth is necessary to
avoid decline. As some people or activities
vacate a city, or part of acity, either something
else must take their place, or decay setsin. A
certain amount of growth, therefore, is essential
to a city® well-being.

But, carried to excess, the desire to promote
growth can be damaging and it ismy argument
that in many North American cities, it is
leading us astray. Deference to the god of rapid
growth has become a virtual given in North
American society, a fixation. Virtually everyone
isin some way caught up in the belief that the
big apple B New York, Toronto, Los Angeles, or
the nearest metropolitan centre, wherever one
happens to be Bis deserving of obsessive
attention.

The attention is not all favourable. Those

who make their lives outside the realm of such
metropolises often feel resentful of it, decrying
it asa breeder of crime and false values, or
maintaining that its administration and its
residents are the favourites of the national or
regional government, w hile perhaps
simultaneously nurturing a sense of inferiority.
But w hether the attention is favourable or
unfavourable, it bespeaks an obsession with
growth, a sense that it represents power,
importance, legitimacy.

This obsession has many consequences (Leo
and Brown with Dick, 1998), but in this article |
focus on the way our growth fixation influences
our decisions on the development and
maintenance of city streets. My argument is that
our common obsession with rapid growth leads
us to over-build roads in anticipation of future
growth that may or may not materialise. Such
policies are followed indiscriminately in both
rapidly-growing and slowly-growing cities, but
are especially damaging to the health of the
latter, w here the future growth needed to justify
current expenditures virtually never
materialises. Unlike Blake® road of excess,
these roads are not leading us to the palace of
wisdom.

In making my case for this contention, | draw
extensively on the example of Winnipeg, a city
that takes in most of a metropolitan area with a
population of about 700,000. M any other
examples would have done as well, and the
datawould have produced similar conclusions,
because Winnipeg is a typical example of a
slowly-growing North American city whose
growth, | contend, has been flagrantly
mismanaged thanks to the unthinking pursuit of
fast-growth policies.

It has become a local clichZ that Winnipeg is
a city in decline. In this respect as well,
Winnipeg® situation is probably more nearly
the rule than the exception in North America
Edmonton is sometimes sarcastically referred to
as MeadmontonO The inner city of Hamilton,
Ontario, is decaying, and the city is widely
considered to bein decline, and St John, N ew
Brunswick, has been struggling with decline for
decades, indeed, for more than a century. M ore
examples could easily be cited. In the United
States, examples are even easier to find: Detroit,






