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M ort al i t y  reduct ions as a resul t  o f changing t o
al t ernat iv e pow ered v ehicles in  Tel -A v iv -Jaf o

Gary Ginsberg, Aharon Serr i , Elaine Fletcher, Tene M oshe,
Er ic Karsenty & Joshua Shemer
Keywords: A i r  pol lution, buses, cars, f uel , heal th, mor tal i ty,
particu lates, Tel -Aviv -Jafo.
M or tal ity from tai lpipe vehicular  emissions alone in Tel -
Aviv-Jafo is around ten times that from motor  vehicle acci -
dents. A l ternative methods to reduce the annual  293 deaths
from tailpipe emissions and 10 deaths from refinery or pow er
station emissions are explored.

Explod ing m y ths about t he cost  o f car  transpor t

A lan James
Keywords: Cars, equi tabi l i ty, perceptions, publ ic transpor t,
taxation, travel  costs.
In Br i tain i t is w idely bel ieved that the cost of travel ling by
car  is relatively cheap once the fixed costs of ow ning a car
have been paid, but this is not the case w hen al l  mi leage-
related costs are proper ly assessed. This false perception
distor ts the compar ison betw een the cost of travel  by car and
by publ ic transpor t. An aw areness campaign on this issue,
coupled w i th a taxation shi ft from car ow nership to use,
w ould be an effective and immediately avai lable pol icy tool
to help reduce levels of car use and encourage use of other
transpor t modes, in l ine w i th the objectives of the 1998
Transpor t Whi te Paper.

Sust ainable Transpor t : EdinburghÕs A pproach

George Hazel
Keywords: Car-f ree residences, economic development,
Edinburgh, land use planning, sustainabi l i ty, transpor t.
Edinburgh is pursuing an innovatory approach to land use
planning and associated transpor t matters. This mixed-bag
approach is at the forefront in the UK and includes car-free
residential developments, car  shar ing schemes, publ ic
transpor t cor r idors and resident-only parking strategies.

The N or t h  A mer ican grow th f ixat ion &  the inner
ci t y : Roads of  excess

Chr istopher  Leo
Keywords: Anytow n, doughnut ci ty, economic growth, road
construction, sustainabi l i ty, Winnipeg.
ÒItÕs the economy, stupid.Ó Economic grow th is the yardstick
by w hich so many governments bel ieve they w i l l be judged,
and moderate growth is often considered insufficient. As a
resul t, many slow ly-growing ci ties unthinkingly extend thei r
infrastructure on the assumption of rapid grow th that does
not mater ial ise. Winnipeg has fol low ed such pol icies, and
the resul ts i l lustrate thei r  w eaknesses. The suburbs sprawl
w hi le the inner  ci ty decays, and i ts infrastructure
deter iorates. Plans for  a rapid transi t l ine that could both
rel ieve congestion and promote more compact development
are postponed year  after  year w hile new  roads and br idges
are extended into sparsely-populated fr inge areas.

A rea-W ide Traf f ic M anagement : An I nnov at iv e
St rat egy  f or  U rban Cent res

Gavin Davidson, M ark Roseland & Don Alexander
Keywords: Eff iciency, equi ty, innovative solutions, traff ic
management, sustainabi l i ty, Vancouver.
This study compares and contrasts a tradi tional  view  of
traffic management w i th an emerging, broad interpretation
that suppor ts sustainable development. We then summar ise
recent research w e under took to examine the feasibil i ty of
applying sustainable transpor tation pr inciples w i thin
VancouverÕs dow ntow n in a comprehensive programme
cal led area-w ide traffic management (AWTM ). AWTM
attempts to improve transpor tation efficiency by reducing
over- rel iance upon motor ised vehicles w i thin urban centres.

A  Tea for  t he 21st Cent ury: Sust ainable
Transpor t at ion in  the U SA

Norber t Gor i§en
Keywords: Cal i f ornia, Chicago, I STEA, New York, Por tland,
publ ic pol icy,  sustainabi l i ty, transpor t, USA.
This paper  assesses the Intermodal  Sur face Transpor tation
Efficiency Act, and i ts benef i ts, implementation and effects.
ISTEA has tremendous potential to lead change tow ards
sustainable transpor tation. It encourages d ialogue betw een
NGOs and administrations, and a hol istic approach to
transpor tation p lanning.
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publ ic spaces in the w or ld.  The area around
the Palais de Justice is one huge car  park (plus
yet another  tunnel  entrance) and anyone w i th a
passing interest in EuropeÕs archi tectural  and
histor ical  her i tage must interpret everything
through a w asteland of cars (as in the case of
the Place Royale).  The pol ice do nothing to
control  the excesses of the dr ivers, the traffic
engineers do everything to encourage the
dr ivers to come into the centre of Brussels and
the busy, dedicated administrators of our  brave
new  Europe hide behind thei r  tr iple glazing in
thei r  fine bu i ldings equipped w i th generous
amounts of basement car  parking.

Every problem has a solution and th is
problem is no exception.  The solution to the
despoi lation and destruction of a fine European
ci ty is to control  and then eradicate the car.
Nothing less w i l l  do.  Brussels i l lustrates the
extent to w hich a Darw inian struggle for
supremacy has run i ts course.  Brussels is as
car-centred and attractive as Detroi t or  a Los
Angeles freew ay but w i th the added ingredient
of lots of people and several  thousand fine
bui ldings and spaces left over  from the publ ic
ar t and publ ic space excesses of the last 300
years.  If ever  there was an argument for  a surge
of w el l  funded emergency action bigger  than a
NASA project or  M arshal l A id plan then i t is
Brussels (and by extension Par is, London,
M adr id, Rome and Athens).  The case for  urban
civi lisation does not need to be made anew.
The case for  doing something about i t does need
to be made.  The car as w e know  i t must go.
Just as our  civic minded 19th century urban
managers got thei r  act together  and suppl ied
ci ties w ith clean dr inking w ater  and sew age-
free streets so we must get our  act together  and
provide 21st century ci ties w i th clean ai r and
r id them of the mobi le sew age that has reduced
urban l i fe to a misery.

John Whi t elegg, Edi t or

A visit to Brussels is a vivid reminder, i f one
w ere needed, of the ser iousness of the transpor t
problem and the enormous amount of progress
that sti ll  has to be made to transform our  cities
into the joyfu l  and nur tur ing places that they
can so easi ly become.  The impor tance of
Brussels in conveying this message is
considerably heightened by the close
juxtaposi tion of European-level  administrative
offices charged w i th improving envi ronmental
qual i ty and transpor t problems and an
appal l ing urban envi ronment.  A w alk along
Rue de la Loi  and Rue Bel l iard or  Boulevard du
Tr iomphe and Avenue de Beaul ieu is a w alk
into the very opposi te of w hat anyone w ould
w ant from thei r  streets and publ ic space.  Rue
de la Loi  and Rue Bel l iard present the pedes-
tr ian w ith a ter ri fying 4 or 5 lanes of     one-w ay
traffic through a canyon street of faceless high
secur i ty office blocks.  This is the beating hear t
of the European UnionÕs fast growing body
pol i tic and i t is on the verge of col lapse.

Pedestr ians in Brussels have no r ights and no
future.  The main roads are impossible to cross
unless the person on foot has plenty of time to
spare to w ai t for  the unfr iendly pedestr ian
phase on the traffic signals or a liking for the
ster i le w or ld of underground tunnels.  At major
intersections traffic continues to turn into the
path of crossing pedestr ians even w hen they
have the Ôgreen l ightÕ.  It is di fficul t to find a
pedestr ian crossing that is not blocked by a
parked car  and always there is the shr ieking
noise and stink of the car  rushing along the very
w ide boulev ards, career ing into tunnels,
emerging from tunnels and w eaving a wal l of
noise, smel l  and unpleasantness around the
green spaces that do survive, e.g. the Botanical
Gardens alongside the aptly named ÔBoulevard
du Jardin BotaniqueÕ.  Even w hen the cars are
si lent they mange to pol lute some of the finest
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A bst r act

M or tal i ty from tailpipe vehicu lar emissions
alone in Tel -Aviv-Jafo is around ten times that
from motor  vehicle accidents. A l ternative
methods to reduce the annual  293 deaths from
tai lpipe emissions and 10 deaths from refinery
or  pow er  station emissions are explored.

K ey w ord s

Ai r  pol lution, buses, cars, fuel , heal th,
mor tali ty, par ticulates, Tel -Aviv-Jafo

I nt r oduct i on

In contrast to the huge attention concentrated
on reducing the 550 annual  road fatali ties in
Israel  (Central  Bureau of Statistics, 1996), l i ttle
or  no attention has been given to fatali ties
caused in a more indi rect manner  as a resul t of
emissions from motor  vehicles. A companion
paper  (Ginsberg et al ., 1998) estimated the
present level  of mor tal i ty caused by motor
vehicle emissions in IsraelÕs second largest ci ty
(Tel -Aviv-Jafo: population 353,100) to be around
293 deaths annual ly from tai lpipe emissions
w i th 10 more fatal ities from refinery emissions.
The annual  tol l  of 293 deaths from tai lpipe
emissions w as found to exceed the combined
total of deaths w hose pr imary under lying
causes w ere fal ls, homicides, infectious
diseases, su icides, traffic and non-traffic
accidents.

There has been a increasing trend tow ards
the use of electr ical  vehicles in Western Europe
and Liquefied Petroleum Gas-pow ered (LPG)
vehicles w or ldw ide. In response to this, an
inter-minister ial  committee under  the auspices
of the M inistry of National  Infrastructures w as
set up in Israel in 1997 wi th a mandate to study
the impl ications of a shi ft to electr ic and LPG
vehicles. A sub-committee w as set up to look
into the heal th impl ications of a shi ft from
petrol / diesel  to electr ic and LPG propulsion.

This paper  has the speci fic goal of estimating
the impact of the use of electr ic and LPG
vehicles on total  vehicle emissions and hence
on mor tal ity and morbid ity in Tel -Aviv-Jafo.
The effect of the addition of oxidising catalysts
to reduce emissions from existing d iesel
vehicles is also considered.

M et hod s

Data as to the number  of vehicles by type (car,
taxis, buses, trucks, etc.) and actual  or  potential
al ternative fuel  used (petrol , d iesel , LPG,
electr ic) w ere col lected for  var ious scenar ios for
the ci ty of Tel -Aviv-Jafo. Data on the annual
average number  of ki lometres by vehicle type,
travel led w i thin the ci ty w as also obtained
(Central  Bureau of Statistics, 1996), enabl ing
total vehicle ki lometres by vehicle type and fuel
used to be calculated.

Table 1 summar ises the suspended
par ticulate matter  (SPM ) tai lpipe and refinery
emissions per  ki lometre travel led by the v ar ious
modes that w e used in our  model . For  the
major ity of present fuel  modal i ties, tai lpipe
SPM  emissions w ere obtained from fleet-
w eighted data from Hol land (M inistry of
H ousing, 1997) ad justed to Israel i  urban-cycle
fuel  consumption, and emissions data obtained
from tr ials in conjunction w i th the Technion -
Israel  Insti tute of Technology, H ai fa. UK fleet
data w as used for  petrol  taxi and motorcycle
emissions (UK Emission Factors Internet
Database). Data on total  annual  ki lometrage by
vehicle type w as mul tipl ied by the emission
factor co-efficients in order  to ar rive at the total
annual  tai lpipe emissions by type of vehicle.
Data on SPM  w as conver ted to PM 10 (par ticulate
matter  < 10 µm) under  the assumption that
PM 10s consti tu te approximately 99.4% and
96% of SPM  from petrol  and d iesel  motor
vehicle emissions respectively (Smal l  and
Kazimi , 1995). Electr ic vehicle tai lp ipe
emissions are zero.

Refinery SPM  emissions for  petrol  and
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i ) Diesel , LPG and electr ic cars for petrol
cars.

i i ) Substi tuting LPG or  Electr ic buses for  the
1100 diesel  buses run by the Dan Bus
company that operate exclusively w i thin
Tel -Aviv-Jafo and account for  78% of the
total  bus ki lometrage in the municipal i ty.

i i i ) LPG or  electr ic buses for  all  diesel  buses.
iv) LPG trucks for  diesel  trucks.
v) LPG or  electr ic taxis for  all  taxis, 95.3%

are diesel  and the remainder  petrol
fuel led.

Final ly the effects of reducing the emissions
of diesel  vehicles by around 25% by means of
adding oxidising catalysts at a cost of $2500 for
buses and trucks and $750 for  taxis were
examined. It w as assumed that the fi tting of an
oxidising catalyst w ould increase fuel
consumption by 5% (Faiz et al ., 1996).

Li fe expectancy at the average age of a
tai lpipe death of 72.8 years old  (Pope et al .,
1995) is around 84.9 years (Central  Bureau of
Statistics, 1996) meaning that there w ere on

Table 3: Annual tai lpipe and refinery emission mortali ty
by mode and fuel type in Tel-Aviv-Jafo.

    Tai lpipe      Refinery       Total

CARS
Diesel 478   1.0         479
Petrol *   48   8.3    56
LPG   17   3.7    20
Electric Ð coal    0   8.2      8
Electric Ð gas    0   1.1      1

BUSES
Diesel * 140   1.0  141
LPG (Dan buses only)   33   0.3    33
LPG (All buses)     2   0.1      2
Electric Ð coal for Dan only    31   0.8    32
Electric Ð coal for all     0   0.7      1
Electric Ð gas for Dan only    31   0.3    31
Electric Ð gas for all     0      0      0

TRUCKS
Diesel *   52   1    52
LPG     1   0      1

TAXIS
Petrol & Diesel *   29   0.08    29
LPG     1   0.00      1
Electric Ð coal     0   0.27      0
Electric Ð gas     0   0.04      0

VANS < 4 tonnes:
Diesel *   21   0.04    21
LPG     1   0.03      1
Electric Ð coal     0   0.19      0
Electric Ð gas     0   0.03      0

Motorcycles *     4   0.09      4

*  denotes current main fuel modality.

Table 2: Annual emissions from vehicular travel (tonnes) in Tel -Aviv-Jafo:

Tailpipe   Refinery fall ing on land (a)
NOx   CO SPM      NOx         CO SPM

CARS:
Diesel 1868   2310   701 397   48   15.6
Petrol * 1583 93629     67 519   78 129.8
LPG   426   1868     23 397   78   11.7
Electric Ð coal       0  0       0 753 415   67.5
Electric Ð gas       0  0       0 662 208     9.1

BUSES:
Diesel * 2199     687   206   85    11 16.0
LPG (Dan buses only)   517     211     47   57   24 5.1
LPG (All buses)     44       77       2   48   27 2.1
Electric Ð coal       0  0       0   46   73 6.0
Electric Ð gas       0  0       0   40   36 36.5

TRUCKS:
Diesel *   288     225     76   50     7 9.4
LPG     67       52       6   28   16 1.2

TAXIS:
Petrol & Diesel *    117     280     42   25     3 1.3
LPG     27     118 1     1     0 0.0
Electric Ð coal       0  0 0   48   26 4.3
Electric Ð gas       0  0 0   42   13 0.6

VANS (< 4 tonnes):
Diesel *    147     120      31   31     3 0.7
LPG    247     319 2   31     4 0.5
Electric Ð coal       0  0 0   59   22 3.0
Electric Ð gas       0  0 0   52    11 0.4

MOTORCYCLES *     11     894 5     1     0 0.3

average 12.1 potential  years of l i fe lost for  each
tai lpipe death. Costs per  l i fe year saved w ere
calculated as fol lows:-

Resu l t s

Pr ivate motor  cars constitute the major i ty of
Carbon monoxide (CO) emissions, w hi le d iesel
bus tai lpipe emissions account for  the major ity
of Ni trogen Oxides (NOX) and SPM  emissions
(Table 2). Except for  petrol  fuel led cars and the
zero tai lpipe emission electr ical ly pow ered
vehicles, SPM  refinery emissions (that actual ly
fal l on land) are lower  than tai lpipe emissions.

The estimated effects of the use of al ternative
fuels on tai lpipe and refinery mor tali ty are
show n in Table 3. The resul ts clear ly show  that
the increase of 430 l ives lost annual ly as a
resul t of moving over  to diesel  cars by far

lives saved
 annually

costs of alternative
 technology

(e.g. oxidising catalyst)
                   Ö                   *                  *  12.1

 length of life
of technology[                ]
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outw eigh the smal l gain of seven l ives as a
resul t of the decrease in refinery SPM
emissions.

The substi tution of LPG and electr ic cars
from coal - and gas-produced electr ici ty w il l
save 31, 48 and 48 l ives respectively annual ly
by reducing tai lpipe emissions. A fur ther  4.6,
0.1 and 7.2 l ives respectively w i l l  be saved
annual ly from reduced refinery emissions.

Even larger  annual  savings in lives of around
138 and 140 persons can be real ised by the
substi tution of LPG and electr ic buses for  diesel
buses.

A fur ther  51 l ives annual ly can be saved by
transferr ing the 6000 trucks operating in the
municipal ity over  to LPG from diesel . An
addi tional  28 or  29 l ives annual ly could be
saved eventual ly after  the gradual  transfer  of
taxis over  to using LPG or  electr ici ty. Transfer-
r ing diesel  vans over  to LPG or  electr ici ty w il l
annual ly save a fur ther  20 or  21 l ives respec-
tively.

The fi tting of oxid ising catalysts w ould
reduce the number  of tai lpipe fatali ties from
diesel  buses, trucks and taxis by 25% from 221
to 166 annual ly (Table 4).

D i scu ssi on

Considerable savings in l ives can be real ised by
transfer ring vehicles over  to al ternative fuels.
M oving al l veh icles (except motorcycles) over
to LPG w i l l reduce tai lpipe mor tali ty in Tel -
Aviv-Jafo from 293 to 25 or  56 l ives a year,
depending on w hether  al l  8083 buses or  just the
1100 buses of the Dan co-operative that operate
exclusively on routes w i thin the municipal i ty
change to LPG. In addi tion, mor tal i ty from
refinery emissions w il l  be reduced from 10.2 to
4.0 or  4.2 persons annual ly.

Transfer r ing al l veh icles to run on electr ici ty
(w i th LPG for  trucks) w i l l reduce tai lpipe
mortal i ty to just five cases annual ly. Refinery
mortal i ty w il l fal l  from 10.2 to 9.5 or  1.4
persons annual ly for  coal- and gas-produced

elect r ici ty respectively.
Calculations of cost per  l i fe saved (w i th the

exception of Dan buses) w ere unable to be made
since data w as not avai lable on ambient PM 10

ai r levels, propor tion of par ticulates from motor
vehicle sources and annual  ki lometrage trav-
el led outside the municipal ity by type of
d istrict (suburban, rural , etc.).

Because of the relatively higher  purchase
pr ice of electr ic cars or  taxis (around $50,000
versus $20,000 in Israel ) and the relatively low
annual  emissions, capi tal  costs per  l i fe year
saved are expected to be very high. Whi le
saving few er  lives overal l , LPG cars or taxis
appear  to be a more cost-effective option than
electr ic cars since capi tal costs are only around
16.7% higher  (N OVEM , 1997) than petrol  cars.
For  both electr ici ty and LPG, the low er  overal l
running costs are l ikely to defray the larger
ini tial  capi tal  costs meaning that the true long-
run cost per  l i fe year saved are l ikely to be zero
or  even negative.

Whi le Carbon monoxide emissions w i l l be
reduced by a move to d iesel , the huge increase
in SPM  tai lpipe (as opposed to refinery) emis-
sions necessi tate 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 pr ice of d iesel  fuel
relative to other  fuels and a sti l l fur ther  increase
in the road fund l icence for  d iesel  cars.

Such financial  incentives via fuel  pr icing and
even via subsidies could be given to encourage
the pr ivate motorist to move over  to LPG or
electr ic cars. France currently subsid ises the
purchase pr ice of electr ic cars in order  to
encourage the use of this perceived ÔgreenerÕ
mode of travel  (Faiz et al ., 1996). H ow ever,
approximately 70% of French electr ici ty
consumption is provided by nuclear  sources. In
Israel  (par tly for  secur i ty reasons) no electr ici ty
is generated from nuclear  sources, w hi le around
17% is generated by hydroelectr ic and solar
means. Future p lans for  generating electr ici ty
are to substi tute coal w i th natural  gas.

Despi te the 5% low er  overal l l i fe-cycle
(running and capi tal ) costs of LPG buses
(N OVEM , 1997), the fact that ini tial  capi tal
costs of LPG buses are about 20% higher  than
the d iesel  bus costs of around $215,000
(Chander  et al ., 1996) is l ikely to deter  bus
companies from moving over  to LPG buses. The
option of moving al l 8083 buses, w hich operate
al l or  par tly wi thin the municipal i ty, over  to
LPG w ould save around 138 l ives annual ly
w i thin the municipali ty (plus a fur ther  l i fe from
reduction in refinery mor tal ity), how ever  the
total  additional capi tal  cost w i ll  be around $328
mi l l ion.

A more feasible and cost-effective option,
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Table 4: Effect of Oxidising Catalysts on annual Tai lpipe M ortality.

Diesel Buses (DAN internal) 1100 109.5 82.1 27.4
Diesel Trucks 6000   51.6 38.7 12.9
Diesel Buses (excluding DAN) 6983   30.8 23.1   7.7
Diesel Taxis 1740   28.8 21.6   7.2

Total      15823 220.7      178.5 55.2
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w ould be to pass legislation that buses w hich
operate exclusively (or  mainly) on urban routes
should move gradual ly (say over  a five year
per iod) to LPG or  electr ici ty. Just by substi tuting
LPG buses for  the 1100 diesel  buses run by the
Dan bus company travel l ing 78,000 ki lometres a
year  exclusively w i thin Tel -Aviv-Jafo w ould
reduce addi tional  capi tal  costs to just $44
mi l lion and save 108 l ives annual ly at a cost of
$49,671 per  l i fe saved or  only $4,108 per  l i fe
year  saved. Because of the aforementioned 5%
drop in overal l  li fetime costs, a transfer  to LPG
buses w ould not only actual ly save l ives but
also possibly reduce the long-term costs of the
bus companies.

Electr ic buses ini tial capi tal  costs are around
33% higher  than d iesel  buses (Lavie, 1996),
meaning that an addi tional  capi tal  cost of
around $58.5 mi ll ion w ould be needed to
purchase 1100 electr ic buses. This w ould save
around 107 l ives annual ly at a cost of $65,041
per  l i fe saved or  only $5,380 per  l i fe year  saved.
Overal l  l ifetime running costs (i .e. includ ing
capi tal  costs but excluding salary of dr iver ) are
expected to be around 8% low er  than for  diesel
buses (Lavie, 1996). Hence l ives can be saved at
no addi tional  long term costs by transfer ring
over  to electr ic buses.

A fur ther  51 l ives annual ly can be saved by
transfer ring the 6000 diesel  trucks operating in
the municipal ity to LPG, at an addi tional
annual  capi tal  cost of $240 mi l l ion. Again
overal l long-run costs are l ikely to actually
decrease.

In al l  scenar ios, NOx, CO and SPM  emissions
from gas-fi red pow er  stations are far  low er  than
coal -powered generating stations. A gradual
shi ft tow ards gas-fired p lants is recommended
from both an envi ronmental  and a heal th
view point.

The use of zero tai lpipe emission electr ical ly-
pow ered vehicles effectively el iminates tai lp ipe
mortal i ty from PM 10 or  any other  emissions.
Whi le our  model  based i ts heal th effects only
on the amount of PM 10 (par tly to avoid double
counting), i t should not be forgotten that other
gases, par ticularly CO (M orris et al ., 1995;
Al l red et al ., 1989; A l l red et al ., 1991) and N Ox
(H asselblad et al ., 1992) have been show n to be
related to morbidi ty. H ow ever, w hi le ref inery
emissions from the use of electr ic cars for  CO
and NOx are higher  than refinery emissions for
petrol  cars, the overal l total CO and NOx
emissions for electr ic cars (and LPG) is low er
than for  petrol  dr iven cars.

As an inter im measure, the option of
legislating for  the fi tting of oxidising catalysts
on al l  d iesel  vehicles should be considered in
the l ight of the favourable cost-effectiveness
ratios ranging from as low  as only $2,996 in

costs per  l i fe year for  fi tting to the 1100 Dan
buses. Estimates of $12,078 and $39,029 per  l i fe
year  saved alone for  taxis and trucks,
overestimate the cost per  l i fe years saved due to
the d i fficul ty in estimating and hence exclusion
of l ives saved from tailpipe emissions outside
the municipal i ty. Despi te a 5% r ise in refinery
mortal i ty as a resul t of the 5% increase in fuel
consumption (Lavie, 1996), the fi tting of
oxidising catalysts to buses, trucks and taxis
w i ll  l i kely save betw een 47 and 55 l ives
annual ly depending on w hether  al l  buses or  just
the 1100 Dan buses change to the al ternative
fuel .

It should be emphasised that the cost-
effective estimates or  emission reduction
measures presented are biased dow nw ards
since they do no not contain provision for  the
reduced morbidi ty costs resul ting from
decreases in the incidence of chronic bronchi tis
(Abbey et al ., 1993; US-EPA, 1997), resp i ratory
admissions (Word ley et al ., 1997; Thurston et
al ., 1994), cerebrovascular admissions in
persons over  65 (Word ley et al ., 1997; Schw ar tz
and M orr is, 1995), and Congestive Hear t Fai lure
and Ischaemic H eart Disease admissions
(Schw ar tz and M orris, 1995). Fur thermore,
posi tive impacts on improved qual i ty of l i fe;
such as unblemished sunsets, more pleasant
surroundings, cleaner  ai r, increased oppor tuni ty
for  informal  interpersonal  and communal
interaction; have not been quanti fied.

An al ternative w ay of reducing vehicle
emissions is to economise on the very need to
travel  and to shi ft to publ ic transpor t modes.
Over-dependence on car  or iented modes of
travel  is fostered largely by patterns of urban
development w hich emphasise roads and
suburban spraw l on the per iphery, w hich in
turn spur  increased vehicle travel  d istances via
bus, truck and car  modes (Fletcher, 1998). In
contrast, urban agglomerations in w hich publ ic
transpor t modes, pedestr ians and cycl ing, are
emphasised develop d i fferently. Shopping,
homes and businesses tend to be more clustered
around urban or  suburban nodes in the publ ic
transpor t and pedestr ian netw orks, sprawl  is
reduced, and travel  d istances are minimised.

Future development of bus lanes, train and
l ight-rai l modes of travel  could reduce
dependence on pr ivate car travel  and hence
emissions. Such a scenar io for  the national
metropol i tan Tel -Aviv-Jafo area w here 22% of
al l passenger  ki lometres could be made by bus
and a fur ther  11% by train or  l ight rail , w ould
enable a decrease of 28% in pr ivate car  travel  to
be achieved (pers comm P. Vovya, Transport
Consul tant, Tel -Aviv-Jafo). H ow ever, this w i l l
resul t in an overall  reduction in PM 10 emissions
and hence tai lpipe mor tal i ty of only around
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15%. Such a scenar io i f implemented w i thout
changes to al ternative fuels w ould only reduce
tai lpipe mor tali ty from 293 to 249 persons,
though there w ould be benefi ts in reduction of
travel  times and possible reductions in traffic
fatal i ties. A strategy of both transfer ring to
al ternative fuels and adopting approaches
w hich increase bus and rai l  travel  together
could reduce annual  tai lpipe mor tali ty from 293
to just four  persons. In summary, since shi fting
to more Ôpubl ic transpor tÕ modes w i ll  only have

a marginal effect on tai lpipe mor tal ity, pr ior i ty
should be given to fi rstly gradual ly changing
over  the 1100 buses of the Dan bus company to
LPG or  electr ici ty, fol low ed by conversion of
trucks and pr ivate cars to al ternative fuel
modal i ties.

Changing buses, trucks, taxis and cars to
al ternative modes is not only justi fiable on
heal th grounds but also on long-term economic
grounds.
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A bst r act

In Br i tain i t is w idely bel ieved that the cost of
travel l ing by car  is relatively cheap once the
fixed costs of owning a car have been paid, but
this is not the case w hen al l  mi leage-related
costs are proper ly assessed. This false
perception d istor ts the compar ison betw een the
cost of travel  by car and by publ ic transport. An
aw areness campaign on this issue, coupled w i th
a taxation shi ft from car ow nership to use,
w ould be an effective and immediately
available pol icy tool  to help reduce levels of car
use and encourage use of other  transpor t modes,
in l ine w i th the objectives of the 1998 Transpor t
Whi te Paper.

K ey w ord s

Cars, equi tabi l ity, perceptions, publ ic transpor t,
taxation, travel  costs.

I n t r oduct i on

The UK GovernmentÕs Transpor t Whi te Paper  A
New Deal  for  Transpor t: Better  for  Everyone
(July 1998) signalled a marked shi ft in d i rection
of transpor t pol icy, tow ards restraint of pr ivate
vehicle use and promotion of other  forms of
transpor t, along w ith land use and transport
pol icies aimed at reducing the need to travel .
There is how ever  a widespread view  -
amounting to a rear  guard action on the par t of
pro-motor ing organisations - that l i ttle can be
done to br ing about reductions in car use
w i thout very high levels of investment and
subsidy in publ ic transpor t, to make i t a
realistic al ternative to the car  in terms of
convenience, speed, and above al l cost.

It is frequently asser ted that publ ic transport
cannot be cost-effective for  car  ow ners com-
pared w i th using thei r  cars, because once the
fixed costs of ow nership have been paid the
actual cost of making a journey by car  is cheap -
l i ttle more than the cost of the petrol  - so car
ow ners w i ll  continue to use cars in preference
to publ ic transpor t. Such draw backs are often
acknow ledged by transpor t consul tants, even
those actively involved in encouraging modal

shi fts in travel  behaviour  and themselves
coming up w i th innovative solutions; for
example:-

Ôonce the h igh ow nership costs (of cars) are
paid, the marginal cost of travel l ing is very
low Õ (M TRU, 1998)

ÔOnce one has a car, i t is di fficul t to find
si tuations, on a cost basis, w here someone
w ould favour  using publ ic transpor t. Petrol
for  cars is cheap w hen related to the benefi ts
i t is perceived to br ing ... Publ ic transpor t
fares, even w hen they are low, can generally
not compete w i th these rates ... When al l
motor ing costs are added up the cost is
higher  (but) the fixed costs of motor ing are
such a propor tion of that cost that only 25%
of motor ing costs are for petrolÕ (Stokes,
1998).

The relative costs could be made more equal
by massive increases in fuel  costs through
taxation, but this w ould be social ly and
pol i tical ly unacceptable to large sectors of the
population, especial ly in rural  areas, w ho are
dependent on cars and have no real  al ternative.

The above l ines of argument appear
persuasive, but are in fact highly debatable.
Whi lst there is a popular  perception that i t
makes l ittle sense to spend say £ 3 per  day on a
car  in tax, insurance, and depreciation, on ly to
leave i t at home and travel  by bus, this is not
the same as saying that the actual cost of
travel l ing by car is cheaper  than by train or bus.
And w hi lst car  dependence amongst low
income groups w i thout al ternative means of
transpor t is a very real  issue, i t is impor tant not
to confuse levels of car  dependency w i th levels
of car  use; many car  dependent people have
relatively low annual  mi leages (and many other
people w i l l have relatively low propor tions of
car-dependent use), and i t is fair ly straightfor-
w ard to devise a taxation system w hich targets
high use and high fuel  consumption and
actual ly benefi ts car-dependent but low  mi leage
users.

This paper  elaborates these tw o themes, and
argues that much can and should be done by
the Br i tish government, in the shor t term and
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w ithout massive capi tal  expendi ture, to correct
false perceptions of the real  cost of travel  by car
and to address the present anomalies in taxa-
tion.

The Real  Cost s of  Car  Trav el

At the present time, the average marginal cost of
travel  by car  is at least 18 pence per  mi le, and a
round figure of 20p per  mi le would be a
reasonable estimate for  many car  users. The
most commonly used rail  fare generally costs in
the range 9 - 13 pence per  mi le. The uni t cost of
travel  by bus var ies greatly; i t can be very high
for  shor t journeys w ithin urban areas but fai rly
low  for  urban trips over  about three mi les, and
is general ly cheaper  than rai l for  long-d istance
travel .

For  many journeys, then, i t is al ready
cheaper  in actual  journey costs - and potential ly
hal f the pr ice or  less - for  a single car-owning
person to travel  by train than by car, contrary to
the popular  bel ief that trains are horrendously
expensive compared w i th cars. It can even be as
cheap for  tw o adul ts to travel  by publ ic
transpor t as by car, and only w hen cars have
three or  four  people aboard - at which point
they are in any case becoming a more efficient
mode of transpor t - do the costs per  head drop
signi ficantly below  those of publ ic transpor t.

In the above compar ison, the marginal  cost of
car  travel  excludes the fixed costs of ow nership
- road tax, insurance, M OT, rescue service
subscr iptions, and age-related depreciation -
w hich occur  i r respective of the number  of mi les
a car does. It includes only those costs w hich
are incurred for each mi le travel led; costs
w hich are not incurred un less and unti l  a car
journey takes place. The consti tuents of these
marginal costs are expanded below. The average
rail  travel  cost is based on the ÔSupersaverÕ
standard fare, a return ticket not requi r ing
advance booking or  speci fied travel  times and
largely unrestr icted in use (the main exceptions
being travel  on Fr idays w hich can be about 25%
more expensive, and travel  on ear ly morning
trains on some routes).

A figure of 20 pence per  mi le for  marginal  car
transpor t costs comes as a surpr ise to many
people, but is suppor ted by the Inland Revenue,
an organisation not noted for  i ts generosi ty in
assessing business costs, in a method of estimat-
ing costs of car use by sel f-employed people
using personal  cars par tly for  business pur-
poses. Its leaflet ÔIR 125Õ gives a formula for
al low able expense rates for  business mi leage, in
w hich the fi rst 4,000 miles are at a higher  rate
to include for  fixed costs, but above 4,000 mi les
a lower  rate kicks in. The rates for  1996/ 97 for
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average sized cars are show n in Table 1.

Engine size Fi rst 4,000 Each mi le over
  mi les pa       4,000 pa

1,001 - 1,500 cc 34p   19p
1,501 - 2,000 cc 43p   23p

The extra 15 or  20p per  mi le for  the Ôal l -inÕ
rate amounts to £ 600 or  £ 800 over  4,000 mi les
pa, w hich is a substantial  propor tion of total
fixed costs. Bear ing in mind that in this formula
some fixed costs are expected to be defrayed by
non-business use of the vehicle, i t is reasonable
to conclude that the Inland Rev enue Ôabove
4,000 mi lesÕ rate is close to the actual  marginal
cost per  mi le of travel  by car. An average figure
in the range 18-20p per  mi le also tall ies w ith
data from the Central Statistical  Office (Root et
al ., 1996).

The components of marginal  costs are:-
¥  petrol  and oi l ;
¥  replacement of i tems that wear  out
    through use;
¥  service costs;
¥  repai r costs;
¥  mi leage-related depreciation.

Of these, al l but the last w ould general ly be
recognised as marginal  costs, although the
actual costs w ould probably be hotly d isputed,
since few  areas of human endeavour  are more
prone to optimism than a car  ownerÕs
assessment of car  fuel  consumption and
running costs!

M i leage-related depreciation is perhaps less
fami liar  as a marginal  cost. Depreciation is
usual ly regarded enti rely as a fixed cost, but
this is only true of the age-related element:
mi leage affects depreciation rates signi ficantly,
and must logically be treated as a marginal cost.
ParkerÕs Car Pr ice Guide contains a matrix
giving the amounts by w hich guide pr ices
should be adjusted for  di fferent sizes and ages
of car, per  1,000 mi les above or  below  an
average 10,000 mi les per  annum. The
adjustment ranges from £ 8 - £ 152/  1,000 mi les,
w i th a median value of about £ 35/  1,000 mi les.
This is the value for  a car  of medium size and
age, so may be used for  an average marginal  cost
of mi leage-related depreciation, w hich is thus
3.5p per  mi le. It should be borne in mind
how ever  that for new er  or  larger  cars this cost
element r ises very rapidly (for  example, to 7.2p
per  mi le for  a one year  old medium size car).

In broad terms the breakdow n of average
marginal  costs is:-
¥  petrol  and oi l : 9.0p per  mi le
¥  running costs: 5.5p per  mi le
¥  mi leage-related depreciation: 3.5p per  mi le

Table 1: Tax-free rates per mi le for business use of
private cars (Source: Inland Revenue leaflet ÔIR 125Õ)
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The breakdow n may vary w ith the age of the
car ; for example, new er  cars may have better
fuel  economy and low er  running costs, but have
higher  mi leage-related depreciation costs. In
ei ther  case, a marginal cost figure of 18 -20p per
mi le w i thstands scrutiny, and again tall ies w ith
figures der ived from Central  Statistical Office
data.

The above outl ine of the elements of
marginal costs of car travel  has tw o particular
consequences of note:-

The general perception of marginal  costs as
Ôpetrol  plus a bi t for  wear and tearÕ - say
about 12p per  mi le - is a considerable
under-estimate of the purely mi leage-related
costs of car use. The reason for  this is almost
cer tainly that only fuel  costs are incurred at
the time of use, and other  costs w il l  if
anything be treated as an overal l cost of car
ow nership; mi leage-related depreciation is
probably not often even recognised as a cost,
being incurred only in the resale value of the
car.

Recognising mi leage-related depreciation as a
marginal  cost not only contr ibutes substan-
tially to marginal costs, but also reduces the
level  of fixed costs as general ly perceived.
ParkerÕs Car Pr ice Guide indicates that about
40% of annual  depreciation rates are mi le-

age-related; the average size three year  old
car  doing 10,000 mi les pa              depreciates
by £ 850, of w hich £ 350 is mi leage related (£
35/  1,000 mi les), so the fixed cost element is
only £ 500.

These tw o factors alter  signi ficantly the com-
monly perceived balance betw een fixed and
marginal  costs, as i l lustrated in Table 2.

Al l  but one of the assumptions in Table 2 are
ver i fied by data from elsew here. The exception
is annual  average mi leage; other  studies (Root et
al ., 1996; Stokes, n .d .) ind icate a figure of 8,000
mi les pa, w hich reduces al l  annual  costs
somew hat but marginal  costs to a greater  extent,
resul ting in increases in the propor tion of fixed
to total  costs to 55% and 38%. It seems
improbable that car pr ice guides w ould be
based on anything other  than actual  average
mi leages, since the guide pr ices w ould become
progressively more inaccurate w i th increasing
age, so use of the 10,000 miles pa figure is
defensible.

Whichever  figure is used, the central  message
remains the same. This table exposes the myth
of fixed costs being the l ionÕs share of total
motor ing costs, w hich is at the hear t of the
perception of car  travel  being cheap once the
fixed costs have been paid. Even w i th costs as
general ly perceived, fixed costs are only just
hal f of total costs, and a more realistic
assessment puts fixed costs at or  near  one-thi rd
of total  costs.

A compar ison of real  marginal  costs of car
travel  against the equivalent costs of travel  by
publ ic transpor t is even more revelatory. Table 3
gives a few  personal  examples.

For  ind ividuals travel l ing alone, the
competi tive edge of publ ic transpor t over
pr ivate cars in travel  costs is clear ly
demonstrated by this table, w i thout even
includ ing the fixed costs of car  ow nership in
the equation. Often the cost advantage of publ ic
transpor t is so great that even tw o adul ts would
travel  more cheaply or  at comparable cost by
publ ic transpor t.

Table 3 also points to the flaw  in the logic of
using a car as much as possible to justi fy 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 tr ip to Lancaster  as
show n in the table, total  transpor t costs for the
day are £ 41.00 (£ 3 fixed + £ 38 marginal  costs)
and the carÕs existence justi fied; i f the car  stays
at home and £ 3 of fixed cost is w asted, total
transpor t costs for  the day are £ 25.75 (£ 3 fixed
car  cost + £ 2.25 bus fare + £ 20.50 train fare)
and over  £ 15 has been saved! View ed in this
l ight, the cost rationale of car  use changes, from
always using the car  to justi fy i ts costly

Home-Dumfries (26) £4.94      Bus:        £2.25    8.6p
Home-Edinburgh 2 (140) £26.60    Car/ Bus:  £14.96  10.7p
Dumfries-Lancaster (200) £38.00      Train:     £20.50  10.3p
Dumfries-London (670) £127.30      Train:     £58.50    8.7p
Bristol-Truro (490) £93.10      Train:     £41.00    8.3p
London-Ramsgate (160) £30.40      Train:     £20.50  12.8p

Source: journeys by public transport May - October 1998

Table 3: Comparative costs of travel by car and publ ic transport

Journey Approx. Return journey by car       Return fare by specif ied Cost per mi le by
return distance (mi les)      @ 19p per mi l e 1    publi c t ransport public t ransport

Fixed Marginal Total Proportion of fixed
costs   costs costs     to t otal  costs

Common perception     £1,250.00        £1,200.00     £2,450.00      51%
Revised perception        £900.00 £1,800.00     £2,700.00      33%

Table 2: Fixed and Marginal  Costs of Car transport
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existence, to ensur ing that car  use is confined to
occasions w hen al ternatives are impractical .
The judgment of Ôpracticabi li tyÕ w i l l vary from
person to person and from place to place, but i f
the pr inciple w ere more w idely understood i t
w ould undoubtedly be more w idely adopted,
and could br ing about potential ly signi ficant
reductions in levels of car  use.

The above cost arguments have been used in
tw o commuter  management projects, in focus
group d iscussions cover ing 5 - 10% of the
w orkforce in each location. The figures, once
explained, w ere w idely accepted, and formed
the basis for  interesting and impor tant
compar isons of journey to w ork costs by
di fferent modes. These d iscussions highl ighted
not only that car  users general ly under-estimate
travel  costs by car, but also that they
consistently over-estimate the real  costs of
journeys to w ork by publ ic transpor t, usual ly by
looking at standard fares for  one-off journeys
rather  than at fares avai lable for  regular
journeys along the same route. An example
from the Derr i ford Hospi tal  transpor t project is
given in Table 4, for a three mi le journey along
heavi ly congested urban roads, for  w hich the
bus w as shunned by considerable numbers of
staff mostly because of the exorbi tant 90p single
fare.

Cost per single     Cost per single
journey by bus      journey by car

Common perception   90p 36p
Revised perception   60p 60p
Additional incentives   45p 60p

The common perception of focus group
members w as that the bus cost around three
times as much as the car, compar ing a single
journey bus fare w i th the cost of Ôpetrol  plus a
bi tÕ for  cars. How ever, a season ticket w as
al ready available giving a one-thi rd d iscount on
bus fares, and w i th the real marginal cost for
cars at the 20p per  mi le figure (reflecting higher
fuel  consumption for  shor t car  journeys w i th
cold engine running and congested urban
condi tions), the costs are dramatical ly equal ised
in the Ôrevised perceptionÕ. A n additional
financial  incentive to bus use w as proposed and
adopted in the creation of the ÔDerr iford
TravelpassÕ, for  w hich the bus companies upped
thei r  discount and the Hospi tal  Trust added
fur ther  discounts to staff, resul ting in bus fares
at 40 - 50% of single journey fares, and thus
signi ficantly cheaper  than the cost of single-
occupancy car  travel . The ini tiative is repor ted
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to have increased bus use by 25% and 42%
(figures for  two bus operating companies) in the
fi rst year  of implementation, along w i th a
marked increase in car  sharing.

Taxat ion M y t hs

Concern is frequently voiced - not least by pro-
motor ing factions - at the possibi li ty of the
Government using increasing fuel  taxation as a
strategic tool  for  dr iving dow n levels of vehicle
use. This is regarded as par ticular ly inequi table
for :-
¥  low  income car-ow ning households, most
    of whom have cars out of necessi ty and
    al ready spend a high propor tion of thei r
    disposable income keeping a car on the
    road;
¥  rural  dw el lers w ithout adequate
    alternatives to car transpor t; and
¥  people in remote, sparsely populated
    regions who have to travel
   dispropor tionately long distances.

Rather  less concern seems to be voiced at the
inequi tabi l ity of the present taxation system for
many people in these groups. A low  income
rural dw el ler  in the Scottish Highlands doing
say 3,000 mi les a year of essential  and car-
dependent travel  pays exactly the same road tax
(£ 150 a year) as an affluent urban dw el ler
travel l ing 23,000 mi les a year to a second home
every w eekend. The example is extreme, but
highl ights the crucial  d istinctions betw een car
dependency and levels of car  use, and betw een
taxation of ow nership and taxation of use.
These d istinctions enable taxation to be
re-di rected at high mi leage and high fuel
consumption, w hich are the real  targets of
traffic reduction strategies, and at the same time
improve equi tabi l ity for  disadvantaged user
groups.

Recent research stud ies (Root et al ., 1996;
Stokes n.d.) have show n that a high propor tion
of total vehicle mi leage is done by a smal l
percentage of users. Both studies find a ratio in
w hich about 60% of mi leage is done by the top
24% of car  users, w hi le conversely the bottom
50% of car  users account for  on ly 16% of total
mi leage. Taking an average annual  mileage of
10,000 mi les per  car, th is means that out of 100
people travel l ing 1,000,000 mi les pa, on
average:-
¥  24 persons account for  600,000 mi les at
    an average of 25,000 mi les pa each;
¥  50 persons account for  160,000 mi les at an
    average of 3,200 miles pa each; and
¥  26 persons account for  240,000 mi les at an
    average of just under  9,250 mi les pa each.

Fur ther  data (Stokes, n.d .) show  that low

Table 4: Derriford Hospital , Plymouth: comparative costs
for 3 mile journey to work 1996

ÔRevised perceptionÕ 20p per mile.
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income groups have generally low annual
mi leage, and vice-versa. Households in the
low est income quar ti le account for  only 7% of
total  annual  mi leage in Br i tain; the equivalent
figure for  the highest quar ti le is over  47%. In
simple terms this means that most low  income
car  users wi ll  be in the low est mi leage group,
and few  i f any w i ll  be in the highest group, a
fact confi rmed by Root (1998) w ho found that in
the low est income quinti le:-
¥  70% of car  users travel  less than 5,000
    miles pa;
¥  only 10% of car  users travel  more than
   10,000 mi les pa;
¥  the number  travel l ing more than 15,000
    mi les pa did not register  statistically; and
¥  in rural areas the percentages of car  users
    in di fferent mi leage classes w ere not
    greatly di fferent from the above, but
    signi ficantly more people in the income
    group - 35% compared w i th 20% of the
    total  population - own and use cars.

M i leage increases w i th increasing affluence
(one of the strongest correlations of al l ), but
even in the second low est quinti le 64% of car
users travel  less than 5,000 mi les a year, w hi le
in the thi rd (middle) quinti le the figure is sti l l
57%.

These find ings confi rm that low  income car
users are largely in low mi leage groups purely
on grounds of affordabi l i ty, but the fact that
they take on dispropor tionately high motor ing
costs in relation to d isposable income suggests
that most are probably heavi ly dependent on
the car  to travel  those few  mi les. They are
therefore disadvantaged by taxation on car
ow nership as at present, since they are unable
to avoid ow ning a car and must pay a set
amount for  relatively few  mi les.

A simple w ay to redress this taxation
anomaly is to transfer  the burden of car  taxation
from ownership to use, scrapping the road fund
l icence and increasing the tax on fuel
accord ingly. There is nothing new  in th is idea,
but i t is rarely expounded to demonstrate i ts
true potential. Above al l , the meaning of
Ôaccord inglyÕ has not been fu l ly explored.

It is suggested that the road fund l icence
could be abol ished, and an increased fuel  tax

set at a level  w hich is financial ly neutral  at
average annual  mi leage and average fuel
consumption. In  other  w ords, for  a person
doing about 10,000 mi les per  annum at about 35
mpg the cost of car  taxation w ould be the same
after  the taxation transfer  as before. Higher
mi leage and higher  fuel  consumption w ould
incur  increased levels of taxation, but car  users
at below average mi leage levels w ould exper i -
ence low er  car taxation overall . This produces a
more equi table tax regime for  motor ing, since:-
¥  i t relates taxation more di rectly to
    consumption, and is therefore fai rer  to low
    mileage users of any income group; and
¥  i t is l ikely to lower  the burden of taxation
    on most low-income car users

Because of the skew ed d istr ibution of average
mi leage (i .e. the average is nearer  the bottom
end of the range) and the nature of car  use as
discussed above, a tax transfer  w hich is
financial ly neutral  at the average point w i l l
benefi t many more people than i t adversely
affects. For  every person doing 30,000 mi les pa
there have to be four  people doing 5,000 mi les
pa, or  ten people doing 8,000 mi les pa, to
maintain an average of 10,000 mi les pa: w i th
the average set at 8,000 mi les pa as discussed
ear l ier, this effect is sti l l more marked. Whi lst
the pr imary purpose is to improve the
equi tabi l ity and targeting of taxation rather  than
count w inners and losers, this factor  would
undoubtedly assist the pol i tical  acceptabi l ity of
the proposal .

The Tw o Together

The main aim of a cost strategy for traffic
reduction is to improve the per formance of
al ternative transpor t modes relative to the cost
of car transport, and to dispel  the myth that
most of the costs of car transpor t are incurred in
the fixed costs of ow nership. As d iscussed
above, i t is al ready the case that the marginal
cost of car  travel  is considerably higher  than is
general ly perceived, and fixed costs
propor tionately lower. The changes to taxation
proposed above propel  the balance fur ther  sti l l
in the requi red d i rection.

It is calculated that the transfer  of road fund
l icence proposed above w ould add about 11.5p
per  l i tre to fuel  pr ices to achieve a financial ly
neutral  effect at 10,000 mi les pa @ 35 mpg. This
adds about 1.5p per  mi le to the average
marginal  cost of car  travel , a 7.5% increase: i t
w ould arguably have a sti ll  greater
psychological  effect as an 18% increase in fuel
costs affecting the most visible area of marginal
travel  costs.

The effect on the changing balance betw een

Table 5: Fixed and M arginal Costs of Car transport, wi th Taxation Shift

Fixed costs      Marginal  costs  Total  costs Proportion of fixed
    to t otal  costs

Common perception   £1,250.00    £1,200.00    £2,450.00 51%
Revised perception      £900.00    £1,800.00    £2,700.00 33%
Taxation effect             £750.00    £1,950.00    £2,700.00 28%

ÔTaxation effectÕ - transfer of £ 150 from fixed (car tax) to marginal (fuel tax) costs
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fixed and marginal  costs can be seen by
revisi ting Table 2, as in Table 5.

Concl u si on

The notions of marginal  car  travel  costing more
than tw ice the bare petrol  pr ice, and of fixed
costs being barely one-quar ter  of total motor ing
costs, are a far cry from the standpoint of the
quotations in the In troduction, but are
attainable given a single taxation shi ft towards a
more equi table system, coupled w i th an
aw areness campaign to help people to pr ice
journeys more real istical ly. Both are w i thin the
scope of government action in the shor t term at
relatively low cost, an equal ly far cry from the
cal ls for  massive long-term investment as a
prerequisi te of any action to implement the
strategic objectives of the Transpor t Whi te
Paper.

A more per tinent prerequisi te for  the Whi te
Paper  is to ensure that transpor t costs are being
proper ly assessed, and that the car  is on a Ôlevel
playing fieldÕ in cost compar isons w ith other
transpor t modes. This is clear ly 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 posi tive pol icy tool
tow ards the strategic end of reducing levels of
car  use. If people w ere aw are now  of the real
costs of car  travel  they would be taking a hard
look at the impl ications for  thei r  travel
behaviour  patterns.

Cost alone w i l l not achieve everything. Even
i f the costs of travel  by car  are proper ly
understood as being much higher  than those of
al ternative modes, especially for  single
occupancy vehicle use, there w i l l  sti l l be people
for  whom the cost of travel  by car  is seen as a
pr ice w or th paying, ei ther  habi tual ly or  in
cer tain ci rcumstances, for  the convenience or
speed of travel . The longer-term objectives of
the Whi te Paper  also requi re improvements in
al ternative transpor t modes; the more attractive
they are to use, the more l ikely people are to
use them. This said, cost is a central  factor  in

the equation of travel  behaviour, and i t is one
on w hich ear ly action is readi ly avai lable.

This latter  point is in i tsel f impor tant. At the
moment there seems to be a real danger  that the
good intentions of the Whi te Paper  may be
dissipated by inactivity, instead of being
fol lowed up by immediate action to set the
w inds of change in motion. The Br i tish
Government appears to be unw i l l ing to give
pr ior ity to legislation on transpor t, and
reluctant or  unable to commit publ ic funds to
publ ic transpor t. Some (though not al l ) local
planning pol icy is lagging behind strategic
aspi rations, w i th development control  decisions
and even the framew ork of Local Plans
frequently stuck in a 1980s time w arp. A recent
glaring example is the Preston Local  Plan
Inqui ry InspectorÕs endorsement of major
greenfield  housing developments and new
roads to unlock the chosen si tes, over turning
the prefer red pol icy of the Local  Author i ty
w hich is mani festly more in l ine w i th strategic
Government pol icy on housing and transpor t.

In the meantime, for  car users i t is largely
Ôbusiness as usualÕ except w here congestion
exer ts a throttl ing hold, or  in the sti l l  too few
cases w here demand management strategies to
reduce car  use are actively being adopted,
almost invariably w i th successful  resu l ts.

A l though a cost aw areness campaign coupled
w i th a simple taxation shi ft is only one start in
one pol icy area, i t is a readi ly avai lable
ini tiative w i th the potential for  dramatic resul ts.
It is impor tant to recognise that motorists are
not a monol i thic group conforming to car-
junk ie stereotypes. Signi ficant numbers are
actively interested in changing thei r  travel
behaviour  at least some of the time: commuter
management studies such as at Derr iford
H ospi tal  ind icate that about 20% of people
posi tively want to reduce car  use, and a fur ther
60% are open to sw itching travel  modes i f the
benefi ts are clear. In many cases i t needs only
the smal lest of stimul i to encourage change, and
exploding the myths of car  travel  costs is a far
from smal l  step in the r ight di rection.
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A bst r act

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  shar ing schemes,
publ ic transpor t cor r idors and resident-only
parking strategies.

K ey w ord s

Car-free residences, economic development,
Edinburgh, land use p lanning, sustainabi li ty,
transpor t

I n t r oduct i on

Tw o key aims expressed by the new  Ci ty of
Edinburgh Counci l  w hen i t came into existence
in Apr i l  1996 w ere Ôto promote a heal thy and
sustainable env i ronmentÕ and Ôto develop the
local economyÕ. Ci ties exist in order  to promote
the interchange of goods, labour, ideas and
cul ture through a vast range of activi ties, both
formal  and informal . A sustainable, prosperous
ci ty w i ll  be one that faci l i tates this interchange
by making i t easy for  people to meet, by design
and by chance. The informal , chance element of
ci ty l ife is often forgotten - yet this is probably
the key to a ci tyÕs success, creating the qual i ty
of l i fe that attracts people to the ci ty. Street
cafŽs and benches in publ ic squares symbol ise
that l i festyle.

To enable this requi res careful  use of ci ty
space: there is a del icate balance betw een space
for  activi ties - includ ing publ ic space f or  the
informal  aspects - and space needed to provide
accessibi li ty to those activi ties. Where the
balance is w rong, the ci tyÕs economy and
envi ronment w i l l be damaged. Over  the last
for ty years or so, more and more ci ty space has
been used inefficiently to try and cope w i th
growing car  use. Bui ldings, pedestr ian and
other  publ ic spaces have been replaced by car
space, and low  densi ty, car  based suburbs,
business and retai l  ÔparksÕ, have taken over
former  countryside.

These trends have occurred in Edinburgh as
elsew here, and in 1995 the Counci l  embarked
on a radical  approach to escape from the
vicious ci rcle of increasing dependence on the
car  and the grow ing imbalance in the use of
space. The aim is to restore the role of the ci ty
as a place w here people come fi rst. Fai ling to do
this w i ll  put at r isk the functioning of the ci ty,
and therefore i ts very existence as an effective
economic uni t.

Transpor t  t rends

There has been very rapid growth in car
ow nership in Edinburgh. Betw een 1981 and
1991, the number  of cars per  1000 people grew
by 47%, compared to a UK average of 29% -
albei t from a low er  base. Around 600 buses and
18,000 cars each br ing about the same number
of people (20,000) to w ork in the ci ty centre
each morning. But the number  of bus journeys
made ci tyw ide has decl ined from 177 mi l l ion in
1980 to 135 mi l l ion in 1992, a reduction of
almost 25%.

Commuting from outside the ci ty boundary
has more than doubled over  the last 20 years, as
the ci ty has increasingly dominated the regional
jobs market. In  1993, there w ere 250,000 jobs
based in the ci ty. By 2005, 300,000 jobs are
forecast, w i th only a smal l population increase
from 450,000 to 457,000.

As in many ci ties, the trend tow ards out-of-
tow n or  edge-of-tow n business and retai l
development, and low  densi ty housing has been
very pronounced over  the last 10 to 15 years.
There are continuing pressures for  new  dev el -
opment, and there is concern that the fragmen-
tation of the local  author i ty structure w i l l  resul t
in a more favourable atti tude by author i ties
outside the ci ty to development designed to
attract EdinburghÕs residents. By i ts nature,
such development is pr imar ily car-based.

Consequences of  recent t rends

Conventional w isdom is that the grow th of
traffic is an inevi table sign of economic grow th -
that the tw o are inextr icably l inked. Yet only a
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small  propor tion of traffic is essential to the
functioning of the economy. The major  impacts
of congestion, envi ronmental  pol lution and
road accidents are w el l  know n, but i t can help
to provide local examples to i l lustrate the point.

For  example, a study of a new  shopping
centre on the w estern edge of Edinburgh
show ed that i t had generated up to an
addi tional 200,000 car-ki lometres every day.
This added approximately 30 tons per  day to
local CO2 emissions - 5% of dai ly CO2

emissions by all  traffic in Edinburgh. The same
study show ed that the ci ty centre lost 4.4% of
i ts compar ison shopping market share. Perhaps
even more impor tantly, a nearby neighbourhood
shopping centre lost 80% of i ts convenience
turnover, causing considerable d i fficul ties for
local  residents.

In addition to these measurable impacts,
there are more subtle, social  effects that must be
taken into account in developing transpor t
pol icies. Transpor t affects social  exclusion: car
dependency reduces the oppor tuni ties for
anyone w i thout access to a car  to gain access to
jobs, education, services and leisure faci l i ties. It
also effectively reduces the labour  pool  and
ski l l levels available to employers. Excessive
traffic can cause a breakdow n of neighbourhood
communi ties, as people retreat aw ay from the
perceived danger  of the street into thei r  ow n
homes. It can resul t in increasing polar isation
in society betw een people w i th access to a car,
and those w i thout.

Edinburgh as a Ôsu st ainable ci t y Õ

The under lying pr inciple of the Counci lÕs
approach for  deal ing w i th these problems is to
recognise that for  Edinburgh, a fi rst class
economy and a fi rst class envi ronment must go
hand in hand. The key is to provide a better
envi ronment, and better  accessibi li ty for  al l
residents, businesses and visi tors to the
activities they w ant or need to under take -
nei ther  of these can be achieved by a laissez-
fai re atti tude to car  traffic. The balance in the
w ay city space is used must be restored.

Reducing vehicular  traffic reduces the
problem at source, but does not treat the
symptoms. It has been considered unreal istic in
the past Ð the growth in car use w as seen as
inexorable. But perhaps this approach is now
becoming more acceptable. A recent survey in
Edinburgh found that 82% of residents fel t that
Ôthe increase in car use is a ser ious problem in
EdinburghÕ. Only 14% agreed that Ôcapacity for
cars on the roads should be increasedÕ, w hi le
73% disagreed w ith the statement Ôthere is no
real  al ternative to the car  for  transpor tÕ. 60%

¥

¥

¥

¥

¥

¥

agreed that Ômore money should be spent on
improving publ ic transpor t, even i f i t means
sl ightly higher  local  taxesÕ.

The Counci l  is taking a hol istic view  of land
use, transpor t, the envi ronment and the local
economy. Edinburgh w as one of the fi rst local
author i ties to set clear  targets for  stabi l ising and
reducing car  use (see Table 1), aimed at
ensur ing that al l  pol icies w ere w orking tow ards
clear ly defined objectives for  maximising
accessibi l i ty rather  than movement per se.

1991 2000 2010
Car  48%  46%  34%
Public transport  34%  34%  39%
Cycle    2%    4%  10%
Walk  16%  16%  17%

To achieve these objectives, the Counci l  is
pursuing a w ide range of di fferent types of
action:

Locational  pol icies for  new  development at
both the strategic and the detai led, local  level
to minimise travel  demand, implemented
through the p lanning process;
Re-al location of road space from cars to
efficient and env i ronmental ly-fr iendly modes
of transpor t - buses, cycl ists, pedestr ians; and
to non-transpor t uses that enhance the
envi ronment and the activi ties carr ied on in
the ci ty;
Investment in better  publ ic transpor t
infrastructure, and in new  approaches to
transpor t to bridge the gap betw een car  and
conventional  publ ic transpor t;
ÔDemand managementÕ measures - car rots
and sticks to reduce car  travel  at source,
par ticular ly at the w orkplace;
Encouragement of  l i festyle and technological
al ternatives to car travel  such as telew orking
and teleshopping, del ivery services, and
impor tantly the enhancement of local  centres
as the focus of communi ties; and
Increasing publ ic aw areness of transpor t
issues - decisions on w hether  or  not to use a
car  are in the end made by ind ividuals, not
the local  author i ty.
It is not possible in this brief paper  to

descr ibe al l  the measures that are being taken
under  these headings. How ever, a number  of
more innovative proposals aimed at creating a
vibrant ci ty that is less dependent on car
ow nership are w or th identi fying.

Ci ty Car  Club

The concept
A Ci ty Car Club is a form of shared car

Table 1: EdinburghÕs modal  share targets (ci ty residents)
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Access to a range of vehicles from tow n cars
to vans and minibuses;
Access to clubs al l over  Europe w hen aw ay
from home on hol iday or  business; and
Release of the financial capi tal  w hich w ould
otherw ise be tied up in a car.

The Edinburgh scheme
In 1996, the Counci l  commissioned local
market research on the potential  for  car  sharing
clubs in Edinburgh. This research focused on
target groups seen as especially l ikely to
consider  and/ or  benefi t from car sharing,
includ ing people w ho find themselves forced to
buy a car  to get to work, people w orking for
large employers includ ing central  and local
government and people w ho w ant to help the
envi ronment 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 ci ty w as
identi fied as sui table for  a pi lot scheme.

The area chosen (M archmont) is a high
densi ty, turn of the century, tenemental  area
about 1.5 km from the ci ty centre w i th a mixed
population ranging from professional  people to
students. Parking in the area is becoming an
increasing problem as car ow nership grow s, in
spi te of reasonable access to publ ic transpor t,
and the ci tyÕs major  employment areas in and
around the ci ty centre being w i thin easy
w alking d istance.

Substantial  funding w as secured from central
government to assist the project: £150,000 from
the then Depar tment of Transpor t and £30,000
from the Scottish Of fice, w i th £48,000 contr ib-
uted by the Counci l . This funding suppor ted
the development of a business p lan, and the
transfer  of booking and vehicle management
technology.

A strategic decision had to be made at an
ear ly stage on the nature of the technology to be
adopted. For  a Ci ty Car Club scheme to function
effectively, there needs to be an effective
booking service, w i th 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.
M any of the German schemes rel ied on a low -
tech approach. The booking service w as often
provided through a local taxi fi rm, w ith
special ised booking and schedul ing softw are.
Access to the vehicles w as through a key held
by al l members that provided access to a safe
provided at the parking location, w i thin w hich
w ere the car  keys, and also possibly accessories
such as a chi ldÕs seat for  the car. Time and
distance w ere logged by hand on forms, by the
user, w ho returned a copy to the central  office.

It w as fel t that in the UK envi ronment, such
an approach would deter  users, and that there

ow nership providing access to a car w here this
is needed w i thout the need for  ow nership. Ci ty
Car  Clubs have signi ficant potential for
reducing both parking pressure and car  use.

Ci ty Car  Club (pay as you dr ive car  shar ing)
is a relatively new  concept w hich has
developed fur thest in Germany. M embers of car
shar ing clubs can book use of a car  24 hours a
day at shor t notice, and the cars are located at
reserved parking w i thin local neighbourhoods.
Costs are very attractive especially for  low
mi leage car  users (see Table 2). Ci ty Car  Clubs -
w hich go under  var ious names in Europe - are
now  operating in more than 300 European
tow ns and ci ties. M embership is typ ical ly
growing very fast (e.g. average year ly grow th
rate in Ber l in 1991 to 1995 w as 76% w ith 3000
members in 1995). In Sw i tzer land the clubs are
diversi fying into the shared ow nership of
sai ling boats, special ised cycles and video
cameras, and charging structures are
increasingly integrated w i th publ ic transpor t.
The clubs are l inked in a Federation, enabl ing
members of any club to book the vehicles of
other  clubs. This enables, for  example, the
Ôtrunk haulÕ of a hol iday tr ip to be completed by
rail  wi th a Ci ty Car  Club vehicle at the
destination tow n being used dur ing the
vacation.

From the transpor t pol icy view point, there
are two main advantages of car  shar ing clubs:

The ratio of households to cars in car  sharing
clubs is about 12 to 1. This has the potential
to greatly reduce residential parking pressure
in inner  urban areas. Up to 8 cars owned
pr ivately can be replaced by each car  in a
shar ing club; and
Because users pay as they dr ive, the relative
costs of using al ternative means of transpor t
reflect thei r  real  costs much more closely.
This considerably increases the attractive-
ness of publ ic transpor t, w alking and cycl ing.
As a resul t, the mi leage travel led by car  by
former  car  ow ners w ho sel l  thei r  car  to join
clubs typical ly reduces by near ly 50%.
Benefi ts for  the member  of the car  shar ing

club include:
Cost savings for  car  mi leages of less than
around 6000 per  year ;
Conv enience (Insurance, maintenance, etc.
deal t w i th by club);
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Subscription Rental Mi leage charge
£120 per year £2.50 per hour /  £30 per day /  £200 per week 32p per mile
Based on these costs and an annual mileage of 5600 (split over two weeks, 13 weekends and 240 hours)
a City Car Club vehicle would cost £3700, compared with £5500 for an equivalent privately-owned vehicle
doing the same mileage. It should be emphasised that typical City Car Club members reduce their car
mileage by 50%. As the marginal costs of alternative forms of transport are lower, real savings would
typically be greater than those out lined here. [Costs based on typical German scheme. Source: Car Free
Cities Network, Boulevard de Waterloo 27, B-1000, Bruxelles]

Table 2: City Car Club Illustrative Costs (Medium Sized Car)
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business users in Edinburgh. Budget also
proposes to develop strategic par tnerships w i th
other  transpor t providers that w il l  enable
members to choose the most appropr iate means
of transpor t for any given journey from a range
of options available to them through the Club.

One of the unique features of the Edinburgh
scheme in compar ison to those on the
continent, is to use on-street parking space for
the vehicle stations. In the pi lot area of
M archmont/ Sciennes, there are no possible off-
street locations. The statutory procedure for  the
fi rst on-street parking stations in this area is
al ready underw ay. Provision for  a number  of
on-street parking stations in other  par ts of the
ci ty w il l  be started in the near  future. The
potential  for  off-street stations (w hich do not
requi re a traffic regulation order) in other  areas
w i ll  also be explored and Budget has indicated
that i t w il l find w ays to del iver  the service in
advance of parking stations being set up in
areas w here there is a viable level  of demand for
the scheme.

The startup date for  the Club has yet to be
finalised but i t is expected that this w il l  be
ear ly in 1999. How ever, this date is dependent
upon the final  stages of development of the
computer  and telematics-based hi re
management system. Both the Counci l  and
Budget are agreed that star tup w i ll  only take
place once the system has been fu l ly tested and
proven as w e know  that qual i ty and rel iabil i ty
of the service are crucial  to the success of the
Club.

Car- f ree resident ial  areas

At present vi r tual ly al l  new  urban housing is
dominated by the need to provide parking and
access for  vehicles; such bui ld ings general ly si t
in a sea of tarmac covered in cars. Developers
see this type of development as meeting
customer requi rements and cannot envision a
market for an alternative. The aim of this
Counci l  in promoting car-free housing
developments is to provide some good exam-
ples to demonstrate that there is a market for  an
al ternative approach; an approach w hich uses
the space normally consumed by parked
vehicles to improve the inhabi tantsÕ immediate
envi ronment, and enhance thei r  qual i ty of l i fe.

Car-Free Residential  Areas (CFRAs) are based
on the pr inciple that in return for  the
improvements in thei r  qual i ty of l i fe, each
resident of the estate w ould agree not to own a
car. Residents l iving in a car-free envi ronment
w ould gain the fol lowing benefi ts:

Land normal ly requi red for  w ide roads and
car  parking w ould be avai lable for  addi tional

could be a problem of vandal ism or  misuse of
the safes, and theft of the vehicles. An
al ternative high-tech approach has been
adopted, providing each user  w i th a smartcard
to activate the vehicle and record usage, and
each vehicle w i th a d irect l ink to the central
control  point that can activate/ deactivate an
immobi liser  and detect the vehicleÕs location at
any time. The development of this telematics-
based hi re management system has been an
impor tant element in the development cost.

From the customer end, publ ici ty in the pi lot
area has led to the setting up of a local  user
group that has been involved in the
development of the project. It is anticipated that
such user  groups w i l l ensure a clear customer
focus in the operation of the scheme.

It became clear  from the business plan that a
signi ficant financial commitment w ould be
requi red to underw ri te the enterpr ise, w i th a
l ikel ihood of signi ficant losses dur ing the fi rst
tw o to three years. This w as indeed the
exper ience of the equivalent German
organisations, w here these costs w ere met by
local author i ties. H ow ever, in the current
budget cl imate, the Ci ty of Edinburgh Counci l
could not provide this financial  suppor t, and
the decision w as taken to seek assistance from
the pr ivate sector  to secure the existence of the
Club.

This has taken a considerable amount of time
and effor t and the Counci l  has now  reached a
decision on a prefer red operator for  the Club.
The selection process involved invi ting several
pr ivate operators to submi t proposals based on
a detai led prospectus outl ining the pr incipal
requi rements for  the operation of the club. The
user  group w as invi ted to comment on the
prospectus and representatives of the user
group w ere present at a presentation to the
potential  operators.

Fol lowing this process Budget Car  & Van
Rental  w as selected as the prefer red operator  for
the Edinburgh Ci ty Car  Club. The approval  is
subject to the completion of a formal  agreement
betw een the Counci l  and Budget, and this is
currently being negotiated.

It is clear from the discussions to date that
the scheme has an operator w ho has the
resources, exper tise and infrastructure to
provide an efficient and rel iable service. Budget
has made a posi tive long term commitment to
the scheme and has indicated that i t w ishes to
develop the scheme on a ci tyw ide basis very
quickly. It has proposed a flexible and
competi tive hi re tar i ff structure and w il l  be
offer ing members usefu l  discounts for  dai ly and
w eekly h i red vehicles local ly, across Scotland
and the rest of the UK. The Club w i l l  be
promoted and offered to both pr ivate and
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Diagram 1: The Gorgie Goods Yard Development. Source: Hackland + Dore Architects, Edinburgh
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open space, landscaping, p lay areas or  other
communi ty faci l i ties. In  other  w ords, more
space to l ive in and more p leasant
surroundings w i th no traffic congestion;
A safer  envi ronment to raise chi ldren as a
resul t of minimal traffic and easi ly
supervised open space;
Reduced ai r  pol lution and noise pol lution;
and
Financial  savings to households as a resul t of
not running a car.
A Car-Free Residential Area must have

excel lent publ ic transpor t l inks and nearby
shopping faci l i ties and schools. H igh qual ity,
safe, pedestr ian and cycle routes should l ink
the CFRA w i th these faci l i ties. In order  to have
access to a car  for journeys w here there is no
real istic alternative, residents could form a car
ow nership co-operative (Ci ty Car  Club) or
negotiate preferential rates w ith local  car hi re
companies. The concept should not be seen by
developers as an oppor tuni ty to reduce the level
of car  parking provision and thereby increase
the number  of housing uni ts w i thin a si te. Any
land resul ting from a reduction in parking
provision should be used for  open space,
landscaping, play areas or  other  benefi ts to the
residents.

A car-free housing therefore provides an
al ternative housing market choice not currently
available, in w hich residents under take not to
ow n cars. Car  non-ow nership is rew arded by
higher  envi ronmental  qual i ty, lower  costs of
housing (because of less need for  road and
parking space) and the el imination of traffic
danger. Cars could be available in a Ci ty Car
Club for  use by residents w hen requi red.

The need for  clear  cr iter ia in identi fying
locations w as considered fundamental  to the
success of such a development. It is impor tant
that lessons learned in Europe are appl ied
effectively to development si tes in Edinburgh.
The fol low ing cr i ter ia used to assess si tes in
Edinburgh are therefore der ived from similar
pr incip les:

Service densi ty - proximity and access to a
w ide range of local  faci l ities such as schools,
shops, heal th services and recreation centres;
Car  ow nership levels - areas wi th low levels
of car  ownership are often serviced by higher
levels of transpor t and local  shopping;
Tenure - areas w ith a good mix of housing
tenure are l ikely to provide the best
oppor tun i ties for  CFRAs;
Access to a transpor tation netw ork -
proximity to good publ ic transpor t l inks, in
par ticular w el l  connected w i th the ci ty
centre;
Posi tion in relation to Control led Parking
Zones - areas w i thin the ci ty centre

control led parking zone are most appropr iate
as residents w ould be unable to ow n a car
and park on surrounding streets; and
Population Densi ty - areas of higher
population tend to have a better
concentration of local services and a good
socioeconomic mix of residents.
It w as considered that the inner  areas of the

Ci ty w ere more l ikely to meet these cr i ter ia.
Five inner  ci ty w ards w ere assessed in relation
to each of the above cr i teria and given a
sui tabil i ty score ranging from Very High to Very
Low.

The benefi ts of CFRAs are obviously
attractive, al though there remain some areas of
concern:

Wi ll  si tes, even in the centre of Edinburgh,
be perceived as having access to adequate
levels of transpor tation and basic services?
Does the concept of car-free l iving requi re
enforcement, or  w i l l  i t be sel f-enforcing?
Is safety and qual i ty in design affordable?
Is there strong enough consensus of op inion
insti tutionally and w ith the publ ic to al low
the concept to have adequate suppor t or
marketabi l ity?
Are there sufficient numbers from every
income group w i l l ing to give up ow nership
of cars and w i ll  a developer  be able to
under take development w i thout subsidy?
The l imi ted evidence avai lable, especial ly

from Europe, suggests that in spi te of these
concerns, the development of some pi lot or
demonstration car-free housing areas is
justi fiable. Using the cr i ter ia refer red to ear l ier  a
number  of si tes have therefore been identi fied
as having potential as CFRAs and tw o schemes
are l ive: Laur iston Place and Gorgie Goods Yard.

Laur iston Place, Tol lcross
The si te l ies w i thin a relatively densely
populated area w ith a good mix of pr ivate
rented and ow ner  occupied housing. It is w el l
served in terms of local  services, is located
close to the ci ty centre and has excel lent access
to the publ ic transport netw ork. Parking
controls operate in the immediate vicini ty. As a
resul t the redevelopment of this si te provided
the oppor tuni ty for  the introduction of a car-free
housing scheme.

On 27 N ovember  1996 planning permission
w as granted for  the development of 65 flats
w i th a ground floor  cafŽ and office space at 128-
150 Laur iston Place, subject to a Section 75
agreement. [These are voluntary agreements,
made under  Section 75 of the Tow n and
Country Planning (Scotland) Act 1997 betw een
Planning Author i ties and other  par ties w i th an
interest in land in thei r  area, to restr ict or
regulate i ts use. Usual ly l inked to planning
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permissions, and tied to the ti tle deeds
thereafter, they can al low  aspects to be
control led w hich might not be appropr iate as
normal  condi tions of consent.] The appl icant
w as M i l ler  Par tnerships. The 65 flats are
accommodated in 3 ind ividual  bui ld ings each 5
storeys in height. In normal  ci rcumstances the
appl icant would be requi red to provide one car
parking space per  dw el l ing. In this instance
only 5 places are proposed. Tw o generous areas
of open space are incorporated w i thin the
scheme.

The pr inciple behind car-free housing is that
any land that w ould normal ly be requi red for
car  parking and access roads should be uti l i sed
for  open space or  other  communi ty purpose. In
this instance the Counci l  recognised that in
quanti tative terms the proposed open space d id
not equate to 65 parking spaces. H ow ever  this
concern has been overcome by the qual i ty of the
anticipated development in urban design terms
and the intention to meet the open space
objective w i thin the w ider  Tol lcross si te.

In order  to ensure that the si te is developed
and operates as a car-free housing area, a
number  of condi tions are attached to the
planning consent. These include the provision
of cycle racks and bus stop and shel ter  faci l ities
and a requi rement for  a Section 75 agreement to
ensure that the car  parking spaces provided are
restr icted to the needs of essential  users.
Fur thermore, the developer  w i l l be requi red to
obl ige each ow ner  or tenant to under take never
to park, or cause or  permi t the parking of a
vehicle w i thin the development. The Counci l
does not intend to issue Residents Parking
Permi ts to occupiers of the development.

Gorgie Goods Yard
This si te covers 1.4 hectares, is si tuated on
Slateford Road on the w est side of Edinburgh
about 3 km from Pr inces Street, and w as
former ly a rai lw ay goods yard. It is identi fied in
the Local  Plan for  industr ial  use, but in recent
years has been the subject of interest from
housing developers. It is located in a mixed use
area w i th easy access to a main bus route into
the ci ty centre w hich by the end of 1998 w i ll
form one of the ci tyÕs ÔGreenw aysÕ bus pr ior i ty
routes. The si te meets many of the parameters
for  a successful  car-free housing development.
How ever  i t is not w i thin the control led parking
zone.

On 13th December  1995 the Counci l  agreed to
grant outl ine planning permission for  the
erection of 120 flats based on the pr inciples of
Ôcar-free developmentÕ, subject to a Section 75
agreement. The developer, Canmore H ousing
Association, has extended the Ôcar-freeÕ concept
to a much w ider  defini tion of Ôsustainable

housingÕ, includ ing low  energy, recycl ing, low
maintenance character istics and an ÔecologicalÕ
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  mi l lennium. Canmore, together
w i th the Royal  Incorporation of Archi tects in
Scotland, have held a design competi tion for
the development. The fi rst stage of this
competi tion attracted over  40 submissions from
the UK and the N ether lands. Six designs w ere
shor t l isted. The second stage to select a
w inning entry w as completed in Apr i l  1997,
and the w inning design is the basis for  the
detai led planning appl ication. The design is for
2 to 4 storey bui ldings reflecting the tradi tional
tenement style of bu i lding that is character istic
of EdinburghÕs inner  suburbs. Funding has been
agreed by Scottish Homes, w i th an approximate
cost of £ 8.5m. Construction w as star ted this
year  and the development should be occupied
in summer 2000.

The proposal  seeks to meet the needs of
d isabled residents and w il l  include 4 ground
floor  flats w ith parking spaces speci fically for
w heelchai r  users. The development w i l l  only
include a fur ther  8 parking spaces to be used by
essential  visi tors and a possible car  ow nership
co-operative. Secure cy cle parking w i l l  be
provided, and the main common area w il l
contain information on publ ic transpor t and
cycle access routes. One of the problems to be
overcome w i th regard to this car-free scheme
relates to the si teÕs location w el l  outw ith the
control led parking zone. At present,
unrestr icted parking is avai lable in nearby
streets. Parking controls w ould have to be
introduced to avoid d isplacement parking by
residents of this development.

How ever  the Counci l  have sought to address
this issue and other  requi rements of car-free
housing through the drafting of a detai led
Section 75 agreement. The H eads of Agreement
include:-

access to the si te beyond a parking and
turning area to be restr icted to emergency
and service vehicles; and
the developer  to impose obl igations on future
ow ners and tenants by w hich they w i l l
under take not to park, or cause or  permi t the
parking of, any vehicle w i thin the
development.
In addi tion, the developer  has under taken to

requi re tenants to agree to management rules
voluntar i ly 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 visi tors from doing
l ikew ise. How ever  these rules do not form par t
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of any legal ly binding agreement. A residentsÕ
association w i l l  be encouraged in the
development to fur ther  reinforce the Ôcar-freeÕ
ethos through peer  group pressure. Final ly, the
Housing Association w il l give pr iori ty to people
requesting transfer  to ÔconventionalÕ housing
because thei r  ci rcumstances have changed so
that they requi re to use a car.

A  sust ainable su burb

The ÔSouth-East WedgeÕ is a signi ficant
expansion of the Ci ty to meet fu ture housing
and business location needs. The Lothian
Structure Plan identi fied 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 i t is largely
w i thin the Ci tyÕs Green Bel t. It is how ever
located w i thin the urban envelope, and for  this
reason was perceived to be more attractive from
a sustainable development point of view  than
the main al ternative locations w hich w ere
l inked w i th settlements outside the Green Bel t
and at a greater  distance from the main
employment locations w hich are in and around
the ci ty i tsel f.

Three key development objectives for  this
area w ere established from the outset as
fol low s:

to maximise integration betw een new
development and existing urban areas and
del iver  signi ficant economic and social
benefi ts to the ad jacent communi ties (w hich
currently have above average levels of
unemployment and depr ivation);
to plan the new  urban areas in a responsible,
sustainable w ay, encouraging the use of
publ ic transpor t and reducing the use of
pr ivate cars for  non-essential tr ips; and
to provide an appropr iate setting for
development w i thin a strong landscape
framework w hich respects the context of the
area, protects impor tant view s and provides
publ ic access to green space.

Proposals for the area include:
Up to 5000 new  homes,
The new  Edinburgh Royal  Infi rmary,
Up to 30 hectares of business land, includ ing
a medical  business park,
Craigmil lar Castle Country Park,
Concentration of Edinburgh Universi tyÕs
medical  and veter inary faci li ties,
Communi ty and local  retail  faci l ities.

¥

¥

¥

¥
¥
¥

¥
¥

¥

In transpor t terms, the development w i ll
focus on an effective publ ic transpor t netw ork
l inking the d istr ict to the existing bui l t-up area
and the ci ty centre, w i th higher  than normal
development densi ties along the corr idor.
Several  park-and-ride and rail  station si tes have
been identi fied. A comprehensive cycle
netw ork w il l  also serve the area. It is intended
that new  development should have a strong
urban shape and scale, presenting a strong
tow nscape image w hich is a pleasure to w alk
through.

The development w i l l  take place around
neighbourhood centres, and a new  tow n centre
for  the area wi l l provide retai l  and employment
oppor tuni ties. 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 tw o local
author i ties involved, the Ci ty of Edinburgh
Counci l  and M idlothian Counci l , w hich these
author i ties w i ll  then incorporate into thei r
Local Plans. This w i l l be supplemented by
detai led codes for  landscape, civic design
includ ing densi ty and permeabi l i ty issues, and
envi ronmental  and sustainabi li ty pr inciples to
guide developers and assess projects.

Developers w i l l  be expected to submi t
proposals w ith a civic design analysis
demonstrating an understanding of tow nscape
groupings, bu i ld ing form, skyl ines, access and
mobi l ity issues, and the design of the publ ic
realm.

Concl u si on

This paper  has highl ighted some of the
measures being under taken by the the Ci ty of
Edinburgh Counci l  to try to match economic
per formance and envi ronmental  qual i ty and
thereby to ensure the continu ing central  role of
the ci ty. Tw o elements are crucial :

the de-l inking of economic grow th and traffic
grow th by concentrating on accessibi l i ty to
activi ties rather  than movement of vehicles;
the re-al location of space from inefficient
transpor t modes to efficient and
envi ronmental ly fr iendly transpor t, but also
to non-transpor t uses.
Edinburgh consistently appears high on the

l ists of Ôdesi rable places to l iveÕ prepared by
academics and businesses. We bel ieve that the
approach to i ts future development outl ined in
this paper  w i l l keep i t in that posi tion.
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w ho make thei r  l ives outside the realm of such
metropol ises often feel  resentful  of i t, decrying
i t as a breeder  of cr ime and false values, or
maintaining that i ts administration and i ts
residents are the favour i tes of the national  or
regional government, w hi le perhaps
simul taneously nur tur ing a sense of infer ior ity.
But w hether  the attention is favourable or
unfavourable, i t bespeaks an obsession w i th
grow th, a sense that i t represents pow er,
impor tance, legi timacy.

This obsession has many consequences (Leo
and Brow n w ith Dick, 1998), but in this ar ticle I
focus on the w ay our  grow th fixation influences
our  decisions on the development and
maintenance of ci ty streets. M y argument is that
our  common obsession w i th rapid grow th leads
us to over-bui ld roads in anticipation of future
growth that may or  may not mater ialise. Such
pol icies are fol low ed ind iscriminately in both
rapidly-grow ing and slow ly-grow ing ci ties, but
are especial ly damaging to the heal th of the
latter, w here the future grow th needed to justi fy
current expendi tures vi r tual ly nev er
mater ial ises. Unl ike BlakeÕs road of excess,
these roads are not leading us to the palace of
w isdom.

In making my case for this contention, I draw
extensively on the example of Winnipeg, a ci ty
that takes in most of a metropol i tan area w ith a
population of about 700,000. M any other
examples w ould have done as w el l , and the
data w ould have produced simi lar conclusions,
because Winnipeg is a typical  example of a
slowly-grow ing Nor th Amer ican ci ty w hose
growth, I contend, has been flagrantly
mismanaged thanks to the unth inking pursui t of
fast-growth pol icies.

It has become a local cl ichŽ that Winnipeg is
a ci ty in decl ine. In this respect as w el l ,
WinnipegÕs si tuation is probably more near ly
the rule than the exception in Nor th Amer ica.
Edmonton is sometimes sarcastical ly refer red to
as ÔDeadmontonÕ. The inner  ci ty of Hami l ton,
Ontar io, is decaying, and the ci ty is w idely
considered to be in decl ine, and St John, N ew
Brunsw ick, has been struggl ing w i th decl ine for
decades, indeed, for  more than a century. M ore
examples could easi ly be ci ted. In the Uni ted
States, examples are even easier to find: Detroi t,

The currency used is
t he Canadian dol lar.
Can$ 1 » £ 0.40 »
US$ 0.65

The N or th  A mer ican grow th f ixat ion &  the inner
ci ty : Roads of  excess

Christ opher  Leo
Depar tment of Pol i tical  Science, Universi ty of Winnipeg

ÔThe road of excess leads to the palace of wisdomÕ Wi l l iam Blake, The marr iage of heaven and hel l .

A bst r act

ÒItÕs the economy, stupid.Ó Economic grow th is
the yardstick by w hich so many governments
bel ieve they w i ll  be judged, and moderate
grow th is often considered insufficient. As a
resul t, many slow ly-growing ci ties unth inkingly
extend thei r  infrastructure on the assumption of
rapid growth that does not mater ialise.
Winnipeg has fol low ed such pol icies, and the
resul ts i l lustrate thei r  w eaknesses. The suburbs
sprawl  w hi le the inner  ci ty decays, and i ts
infrastructure deter iorates. Plans for  a rapid
transit l ine that could both rel ieve congestion
and promote more compact development are
postponed year  after  year  w hile new  roads and
br idges are extended into sparsely-populated
fr inge areas.

K ey w ord s

Anytow n, doughnut ci ty, economic grow th,
road construction, sustainabi l ity, Winnipeg

Grow th Fixat ion

In Nor th Amer ica, grow th has long been the
Holy Grail  of ci ty pol itics, for reasons that are
not enti rely fr ivolous. Since i t is of the essence
of ci ty l i fe, even more than of l i fe general ly, that
change is constant, some grow th is necessary to
avoid decl ine. As some people or  activi ties
vacate a ci ty, or  par t of a ci ty, ei ther  something
else must take thei r  place, or  decay sets in. A
cer tain amount of grow th, therefore, is essential
to a ci tyÕs w el l -being.

But, car r ied to excess, the desi re to promote
growth can be damaging and i t is my argument
that in many Nor th Amer ican ci ties, i t is
leading us astray. Deference to the god of rapid
growth has become a vir tual  given in Nor th
Amer ican society, a fixation. Vi r tual ly everyone
is in some way caught up in the bel ief that the
big apple Ð New  York, Toronto, Los Angeles, or
the nearest metropol i tan centre, w herever  one
happens to be Ð is deserving of obsessive
attention.

The attention is not al l favourable. Those
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