Cycling and urban travel:

How much society could save by substituting bicycle
trips for short car trips

Alan A Parker

HAN passenger ransport is 2

l l very expensive activity that gen

erates 2 lot of hidden costs as a

result of accidents, pollution, noise,

congestion and greenhouse gas emis-

sions. This anticle quantifies the pogen-

tial social cost savings of incrensed bi-
cyele use.

In Australia funding to build bicyde
infrastructure hus always been inad-
equate and always will be unless the
costs are known and the economic
benefits proven to politicians, In the
past, the benefits of cycling could not
be established because the social costs
of urban cir use were not relinbly quan-
tified. A welcome new development {s
that the health costs of alr pollution,
costs of time lost theough road COnges-
ticn, the costs of rodse effects and even
some provisional costs for greenhowse
gas emizsions have been quantified in
reputable studics. Funthermore, the
British Medical Association has estab-
lished that the health benefits of cy-
cling are greater than the accldent costs
These numbers are crunched in this
article.

The hidden (or external) costs of driv-
ing in Sydney, Melbourne and Brisbane,
will avernge out at $4000 per motorist
per year at 1993 prices. In Adelaide and
Perth it will be around $2500 so the
cost savings o society of substituting
hicycle trips for short car trips ane high
(58 km). The net benefit of sulwsitg-
ing one billion singhe cccupant car-km
with one billlon bicycle-km could thene-
fore be around $600 million a year.

Uinforunately, there has never been an
assured funding mechanism for bicy-
cle facilities and the needs of urban
cyclists (Canberma excepted) have been
neglected for 30 years. There is an ur-
gent need 1o bring the inadequate bi-
cycle infrastructure in urban areas up
1o a reasonable standasd for 2 decade
at feast and an economic case for the
Commonwealth Government 1o invesy
51 billion in a cach-up funding pro-

gram over ten years, The Netherlands
national government had 1o do this 1
maintiain high levels of bicyche wse (see
Figure 1} from 1977, and any other
povernment in the developed wotld
that seriously intends to encourige bi-
cyche use will have to do the same.
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World best practice:
The Dutch generate
bicycle travel

A cautious compartson with the Neth-
erlands s wseful becouse it shows jus
how the unsustuinable tremds are be-
ing confronted creatively 1o tickle the
kind of problems thar Australia also
faces. Millions of Dutch householders
use: bicyeles 1o stretch the usefulness
of the family car and avoid the pur
chase of second or third cars and, if
without a car, are bemer able w get by
with no car at all. Although the Neth-
erlands as a whaole is very different from
our continent, which is meostly farm-
land and desen whene very few peo-
ple live, the wrban areas of both coun-
tries, where most people live, have
many features in common.

Some useful comparisons can be made
berween urban Australis where B3 per
cent of Austrlians live and the whole
of the Nethertands (Parker 199420, Our

capital cities cover 34,700 square km
and the Netherlands covers 37,000
square km: the urban population of
Australia and the 1otal population of the
Netherlands will both be about 16 mil-
lion in the year 1998, There ane lage
accessible national parks and a3 lage
length of coastl recreational sites in
bt these ancas. This i a comparison
of arcas thar ane easily accessible and
of similar population. The importance
of high density housing developments
is understood but there other impor-
tant Fictors.

In both countries submrbanisation s
considensd a problem, b it is far worse
in Australio. In the Nethedands it is
mostly 2 storey housing clustered close
together with open space around the
cities and villages: in Australia mostly
single storey housing sprawls every-
where, leaving little open space or
farmland in between but the overall
populition density of the rvo aneas is
similar.

Theere are high levels of commuting to
CBDs from rural areas, or from owns
and villages that are up to 80 km away,
The growth rate in vehicle km travelbed
has been high in the Netherlands partly
because there is nerly twice the length
of motorways than in urban Australio
(OECD 1992). Motorways have gener-
ated much suburbanisation and over-
use of the car. However, the price of
petral ks 5145 cents per litre, so the
car user pays for a larger proportion of
the hidden costs of motoring,

In the Netherlands the national govern-
ment mude a $1.5 hillion investmens -
10 peer cent of the roads budget = on
hicycle infrastructure ever many years
In response to the 1974 oil crisks and a
decline in bicycle use ( Parker 1994)
This investment was timely as the bi-
cycle travel trends shiown in Figune 1
indicate. The reduced transpon cosis
achieved by improving the bicycle in-
frastructune come mostly from reduced
car travel i urban sreas and the re-
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duction of shom car trips with cold en-
gines that waste fuel and are extremely
poltluting.

After the decline in bicycle use had
been arrested by the national govern-
ment, local and regional governments
are now maintuining and expanding the
bicyche infrastructure. The national gov-
ernment continues 1 fund bicycke re-
lated research, pilot progremmes and
1o coordinae the implementation of the
Methertinds Master Bicycle Plan, which
s an imtegral pan of the natlonal green-
house gas reduction strutegy (CROW
19913, The Dutch bicycle Infrastrecture
consists of urban bikeway networks of
fimer mesh than the anenal road . net-
wewk, main road cyele crossings, se-
cure bicyele stormge and safe routes 1o
railway stations.

The role of the bicycle in the Nether-
lands is to satisfy a very large niche
market for urban transport for rips of
between (005 and 5 kilometres. Some
28 per cent of all trips are now made
by bicyele, as is shown in Figure 2, and
more bicycle rips are made by women

MOBILITY .%
DAILY TRIPS

NETHERLANDS

than men (Pravere 1992); it is planned
toy Increase bicyche use funther. For the
samwe effort as walking the bicycle pro-
vidhes acoess o len times the catlchment
ares (Parker 1989 and it 15 recognised
that the bicycle can also grealy improve
access (o railways (Replogle and
Purcells 1992, and see Figure 3), There
are already 160,000 bike/mil patrons,
and there s a mithonal plan 1o increase
rail use by 15 per cent (CROW 19910
by wsing bicycles as a feeder o milway
stutions.

Perhaps the most important difference
is in government policy rowards sus-
tainable development and reducing
greenhouse gas emissions. The inter-

Bicycles make boter use of road space. Great Victoria il ride coming dan
the Tullamarine Frovweay in Melbomirne.

esting feature of the Nethedands ap-
proach is that they do not want techni-
il improvements in vehicle design, fuel
efficiency and cleaner combustion o

FIGURE 3
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be wasted and swallowed up by a large
increase in car use, They also want to
reduce congestion costs for the com-
mercial vehicles, truck and bus fleets
by getting more single occupant cirs
off the roads and by making better use
of existing roud assets. The key objec-
tive in their national envimnment rins-
port plan (VROM 1992 refllecis this
approach and states that there will be
“no increase in per capita car km
travelled by the year 20107,
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The Groningen study

O of the most interesting studies of
both the hidden (external) cost of mo-
toring and the hidden benefits of bicy-
cling was an evaluation in 1988 of ur-
ban policies practised in the Dutch cry
of Groningen (Krommendijk 1988).
Groningen has 240,000 inhabitans and
has for 20 yedrs given prionity 1o pub-
lie e napeort and cyeling: meore recently
the city has banned cars from the cen-
tral area. It also restricts long term car
parking and suburbanksation while a
the sime time concentriling employ-
ment near public transport inter-
changes.

Per capita greenhouse gas emissions
from trnspon ane only o third of wht
they are in Australian capatal cities. The
1988 stsdy estimutes that persons who
used the bicyele as a means of replac-
ing shoe car irips (o the city save the
city $405 each year The cost savings
whiere the resull of mensuring the hid-
dien (external) costs

Today 50 per cent of Groningen com-
muters cycle o work. Peaple not only
enjoy cycling bast they understand tha
it mchds 1oy thee quality of urtsin Jife (oban
1993), For example, greater use ol bi-
cycles permitted o glant car parking bog
1o b turned into a town squiene, A tral-
fie jammed street was transformed into



CAR AND BICYCLE FLEETS
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a highly successiul open air street mar-
ket High quality apartments in teaffic-
free precinets have been bullt on former
highways. Speed limits of 30 kmhr in
residential streets make cychsts of all
ages and bath sexes fewel very secure
when sharing road space with cars. In
15994 theere wiere 3000 hicycles securely
parked at Groningen central milway
station, most of which belonged to siu-
dents and white collar workers com-
musting 1o other cities,

All over the Netherlands (CROW 1991
& 1992} authorities are rying sucoess-
fully 1o follow the Groningen example,
The most important lesson to be learnt
Is that great changes are possible with
patient and persistent planning

Making better use of
the urban car fleet

The Australian urban car Meet uses
nearly twice the resources and pro-
duces neardy twice the pollution and
greenhouse gis emissions per person
than in the Netherdands. The problem
in Australia is that, while most new
smull cars are fuel efficient and less
potluting than ever before, this fine
engincening is being wasted because
we choose use to bigger, older and diny
cars and use them to much in the wrong
places at the wrong thime.

By the year 2005 around 30 per cent of
all car trips are likely 1o be of less than
5 minutes duration (VATS 1995), and
these shom car trips with cold engines

and cold catalytic conveners waste fuel
and are extremely polluting, so the
volume and the toxkcity of emissions
will increase, The average urban mo-
torist produces 4.9 onnes of carbon
dicocide a year, one of the highest per
capits emission mies in the world. The
trends and planned growth of the bi-
cyche and car fleets in Australia and the
Netherfands are shown on Figure 4.

Yesterday's health problem was aie-
horne beid; tomommow’s prolilem is mi-
croscopic airborne panicles from three
sources: the exhaust pipe, the friction
of tyres on the road and brake wear.
These pamicles will be carrying hydro-
carbons, cancer-inducing chembcals and
asbestos deep into people’s lungs (Ve
Scienntist 1994 ). By 2006 the volume of
these small pamicles will have increased
greatly, Most worrying of all is what
new research ks beginning (o uncever.

The most recent estimates made in the
L5 by the EPA (New Scientist 1994) this
vear show that 60,000 people die pre-
maturely each year in the USA as a re-
sult of small airbome particles, On a
pro ratn basis that would be around
4000 premature deaths each year in
Australian, but this iz only 3 guess as
the rescarch has not been done 1o find
out the real number of deaths. The
weight of the combustion excret from
the average car over the 12 years of its
lifie is shown in Figure 5

Sydney i the worst environmentally

affecred city in Australia. When viewed
from Manly on many days it is shrooded -
tn a brown clowd of filthy air from car
exhausts. Air pollution in Sydmey's west
and south west regularly exceed World
Hezlth Onganisation limits, and pheto-
chemical smog levels are likely 1o ex-
ceed the levels of Los Angeles within
10 years. Other cities are spending bil-
lians on traffic-generting road works
in their rush o catch up with Sydney.

A refreshing proposal 1o go in the ather
direction is the Integrated Transporn
Plan for South Bast Queensland = thae
Brishane/Gold Coast conurbation.
However, the data in this plan shows
the unsustainability of current trends
in this, the fastest growing urban area
in Austrabia. The plan states that “half a
million extra vehiches will be registensd
by 2011 ... Daily vehicle trips will rips
will increase from 5.7 millicn o 10,5
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are other  costs associated with the
complete life cycle of the car from its
manufacture o dts final disposal.

The average car prodhuces 70,1 tonnes
ol carbon dioxide over its entine life,
which is 16,8 tonnes more than the 53,3
tonnes coming out of the exlnust pipe
shewvn in Figure 4. Before a car is manu-
factured extracting the one, smebing and
refining the 880 kg of metals produces
400 million cubic metres of polluted air
and 30 tonnes of sobid waste. Before a
car is used 108 tonnes of carbon diox-
ide and 1.5 wmnes of fctory waste are
proluced from its manufaciure and the
processing of over a wnne of metal,
plastic and glass in each car,

In ks working life the average car has
1o e serviced, which prodisces 6 tonnes
of carbon dioxide in repairing and dis-
posing of it. This s such a lange amount
because 35 per cent of cars are dam-
aged in road accidents. Indeed, in Vic-
torla one in every 267 cars kills a hu-
man being, one in every G0 cars per-
manently handicaps a person and one
in every 7.3 cars causes a personal in-
jury. The indirect costs of educating and
training doctors and other pesonnel,
providing ambulance and hospitals
services to road accident victims all
have 1o be met from wxes, No estimaues
exis for greenhouse gas and pollutant
emissions from road building and main-
tenanoe, but they must be considerable,

CHl dhrilling and extraction, and the re-
fining and distribution of the petrol w
morists produce ofl and gas leakage,
eviporation and encrgy use ot every
stage fram sinking an ol well o spill-
age at the petrol pump that are respon-

sible for ar least 3 million wonnes of
carbon dioxide cmissions in Australia,
Imparted ail, brought in by a leaky flect
of tankers, many of which are poten-
tial environmental time bombs, nour
maore hidden costs. Thene are also emis-
sions of methane and benzens from
locil refineries which add to urban alr
poliution,

During its brief lfe the car will pro-
dhuce hundreds of litres of waste oal and
brake Muids and great volumes of con-
taminated water from car washes, Dis-
posing of cars ks no casy sk befiore i
finally rusis away or the metals are
mielied downe: scrap tires, batteries, plas-
tic resbdues, contaminated exbaust sys-
tems and engine ol beeak up and may
then contaminate ground water

Vehicle-related services funded out of
peneral temtion include traffic controls,
policing, emergency services, and street
lighting. The average urban car de-
mands alsowt BOO scpuare metres of and
under tarmac ar concrete for roads and
parking, four times more than in Eu-
ropse; arcund one eighth of Australla's
best agriculiural land is buried under
reaciils.

In estimating the external pollution
costs of car travel per km | have used
the averige figuse for urban driving;
this underestimates the costs beciuse
hacyche trips can replace shon car trips,
many of which would be with a cold
engine. The comect figure is likely 1o
be 0.5¢ per km higher, and funber re-
seirch is needed to determine this. IF
all the indirect costs non included in
the estimates of extermal costs (VTES
19941 are mken into sccount, the e

EVEFATIES A

Frove bicyele lockers ot Sardgate Station, Brishane, 540 bicyeles ane stored in
Fockers 200 do 300 of these cyelists prvionsly parked their cars al the station

Note: Assumas 1,500 lm per year,
& that the use of the enables a car to

be dispensed with in a multi-car housebold

e of the bicycle-use cost saving in
Figure 8 is conservative.

The hidden social and
health benefits of
cycling

In 1992 the personal health costs of a
makorised and sedentary lestyle were
amlysed and health benefits of regular
cycling were rellably csaimoed by the
British Medical Association. Regular
cycling, even at low to moderate exer-
chse levels, can reduce the sk of cono-
nary hean disease, stroke and other
chronic discases, The BMA found that
the life years: gained from the health
effects of bicycle exercise were greater
than the life years lost as o result of
road accident injuries or fualities (BMA
1992}

In ancther study (CTC 19933 the key
finding on health benefits were that, i
Dutch levels of bicycle use were
reached, hean disease raves would fall
by 15 per cent, the individual rsk of a
heant attack would fall by up to one
half, there would be an increase in life
expectancy, and business costs would
be reduced through lower levels of
absentecism. The cyelist death rate per
100,000 km rdden in the UK was 3.7
in 1992 and 1.8 in Australia in 1993,
Whntever the health benefits in the UK
bt could be amgued that there will be
twice the health benefits in Australia

 However, 1 have conservatively costed

the health benefits as merely cancel-
limg coun the accident costs in line with
the BMA finclings

There are other external health ben-
efits due o reduced health care costs
and 3 comribution towards greater
functional independence in later life

Urban Futures —No 18, 1995 .
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Replacing shom and very polluting cars
Irips saves more than the 0.5 cents/km
health costs shown on Figure 8 the resl
cost saving s probably about 2e/km
for shoet trips on 3 cold engine,

Bicycle economics is about the health
beneflits for cyclists and the social ben-
efits of wsing bicycles to make better
use of the car fleet and reduce its size,
The size of the urban bicycle and car
fieets ts shown on Figure O it can clearly
be seen that, if we assume a bicyele 1o
have half the life of a car, the size the
bicycle fleet is at least two thirds thag
af the car fleet. The opponunity is there
for many people to choose 1o rde a
bicycle il they wish,

Figure 10 shows the number of house-
holds in Melbourne and the growing
proportion with two or three cars, This
trendd continues despite the reduction
in average household size from 347
persans in 1966 to 281 persons in 1991,
andl skmilar trends cian be seen in ather
cities, Nearly half of all households
comsist of only one or two people (Mel-
bourne Strategy Plan 1994),

The proporion of househobids withour
a car will increase as a result of the
increase in the propotion of old peo-
ple in 1the Austmlian population who
cease 1o drive becauwse of health or road
safety regulations and will this need
an alternative means of nnspon, Cur-
rent trends will restrict old people’s
mability and their sovess 1o basic serv-
kees, In the Netherands the old have
the option of riding a bicycle in com-
parative safety, and that is going 1o be
a more important considertion in the
future: by 2030 there will be 5 million
Australians over 65 years of age com-
pared with 2 million today (Housing
and Regional Development 1994). De-
clining eye sight will prevemt a grow-
ing propomion of alder people from

driving. but most of them will have
evesight good enough 1o continue cy-
cling. The same applies o many other
allments of the aged, It is noteworthy
that many Dutch people are sill cy-
cling in their elghties, which reinforces
the case for separate bicvele facilities
an makn roeds and low speed limits on
residential streets.

Figure 8 shows thut when bicycle trips
replice car trips il cin save society 39,5
cents per kilometre. The assumption is
that that neardy all the cost svings come
from car owning households, For ex-
ample, in Melbourne, 11 per cent of
houscholds have three or more cars,
35 per cent of households have wo
cars and 38 per cent have one car and
only 13 per cent of house hobds have
no car. The current trends for multiple
car ownership are shown in Figure 10,

The sockal cost savings will mostly re-
sult from 34 per cent of the car owning
households using bicycles o stretch this
usefulness of the motor vehicles they
own to avold the purchase of another
car. (In this there may be a time-lag as
a result of people who already own
several vehicles continuing to use them
until they need 4 new one.)

Only a small proportion of the cost sav-
ing will come from the 13 per cent of
householls without cirs who use bikes
by choloe or out necessity to avold the
personal costs of owning a car. Il one
person in a household cycles it is aften
encugh avoid the purchase of another
household car, especially if it is o caom-
muter trip direct to work or to a rmil-
way station. If children cyele 1 school
and mast of the other places they want
e go to, o vehicle for chauffeuring is
not needed by the parents, There will
also be cost saving due w the adop-
tion of a mare bicycle orentated life-
stybe that results in people gradually
choosing 1o do mose things within bi-
cyele mnge because they like oveling.

The 59.5¢/km cost saving can be best
realised by learning from the Nether-
lands where behavioural studies of
metorists have found thar 41 per cent
of car trips of ten minuies or less can
be replaced by bicyche; the Duich au-
thorities imend to greatly increase the
substitution of car trips by bicycle trips
{ Louksse 1992). Figure 11 shows my
estimate of the potential for substitu-
ing car wips of different durations in
Melbaurne; the story should be similar
in other big cities

n Uirban Fulures —No 18, 1095

Citiezs are changing lrom essentially sin-
gle centred cities 1o multi-centred cit-
ies with multi-directional transport
flows, These trends are likely 1o in-
crease the dominance of the motor car
in moving peaple around citics. Bicy-
cles can be used most productively o
do the following:

1. Replace 40 per cent of shon, sin-
gle-ocoupant car trips of less than
3 km with cold engines that are
very pobluting and wasteful of fuel.

2. Replace asound 20 per cent of sin-
gle occupant car trips of kess than
6 km.

3. Reploce some long urban commut-
ing trips of 10 10 60 km in length
with a bike-rail Cor other mode)
tripy and increasing urban rail pa-
tromage in the process by anound
20 per cont (Parker 1989 & 1992),

User pays: The
polluter must pay for
building up bicycle
infrastructure

The low level of bicyele Bacility fund-
ing, fuel pricing policy and the separ-
tion of transport planning from land-
use planning greatly encourages wiste-
ful trinsport behaviour by able hodied
mctorists and discournges cycling. Traf-
fic conditions grow more stressful for
cyclists in the bigger cities, where hi-
eycle-safe main roads are few and far
berween.

The benefits of building up the bicycle
infrastructure so that by the vear 2010
there would be several billion more
bicycle kilometres ridden cach year
would be in the order of $600,000 per
billion bicycle kilometres. The poten-
tial cost saving runs into billions, Clearly

MELBOURNE HOUSEHOLDS
AND CAR OWNERSHIP
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THE POTENTIAL TO USE BICYCLES
INSTEAD OF CARS IN MELBOURNE .
% OF CAR TRIPS BY TIME TAKEN. ALL TRIPS.
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allocating the equivalent of 10 per cent
of the urban roads budger 1o building
up a close-knit and contineous network
of bikeways as was done in the Neth-
erlunds would be a very profitable in-
vestment. In Australia there is no way
of increasing bicycle use 1o levels in
the Netherlands toduy, but we could
increase bicycle wse to around 20 peer
cent of all rips and could double pub-
lic transpon patronage. Uirban cycling
wias ar this level during the Second
Workd War and lute 1940s. Today Aus-
tralians have the freedom to choose o
use the mes: environmentally friendly
vehicle ever invented but are con-

sirnined by infrastruciure deficiencies
and traffic stress. The Commonwealth
Government has 4 legitimate role in
accelerating the provision of necessary
physical infrastructure and encourag-
ing more bicycle Friendly traffic behiav-
iour by other road users.

As the level of government to which
peaple tend w0 book when they want
reform, innovation or forwand thinking,
the Commuonwealth should establish o
national bicycle planning group 1o en-
sure that the stutes spend the funds
available, carry out the pecessary re-
search and develop nationally signifi-

Turming o "RatRun® into a bcycle ronfe. One way for cars, fwo way for bicycles
Alternaie one way direction for cars to creade discontinuity. Richmond,
Mulbosrne

cant pilot programs and coordinae a
natronal bicycle strategy, as is being
done by the national government in the
Netherlands. The existing bicycle strat-
egy does not reflect world best pric-
tice and is in need of revision. What is
proposed here woould be the best way
to implement the bicyele related nec
ommenditions in the report issued by
the Australian Urban and Regional De-
'|'1:|r.|p|'|)|.'|‘l.'l Review, '.I'anq-f::m'r'rw_ﬁurm-
morrons An agenda for public trans-
Jrort in Awstralio (Houstng and Regional
Development 19953, Australian cyclists,
through their sate crganisations and
national journal, have been saying this
for some thme, The eycling movement
knows what it wants and what is
needed; will the Commonwealth Gov-
ernment act? (Salomon 1995 Parker
1994 & 19950,

A basic principle in environmentul eco-
nomics is that the palluter should pay
for bath the costs of pollution and the
meeans of preventing future pollution.
To apply this principal the Commaon-
wealth Government shoubd put a bevy
of Ir on every litre of petral, with the
specific purpose of encouraging bicy-
cles to be wsed nstend of cars for shon
trips. This levy would mise $205 mil-
Lioey 2 year for urban bicycle facilites
and progrmms. To do anything else s
o resgrand the bicycle as a toy in a world
whene twice as muany bicycles are sold
than cars and the non-polluting bicy-
cle is the principal form of transpon
for millbons of people, Now s the time
to recognise that petrol beads in the
transpon power elite, who have re-
garded the bicycle as a oy for the kst
30 years, have cost their country dearly.
The Commonwealith Government has
the means o rectily thar mistake and
should o so

In the broader context of achieving
ecologically sustainable developmwent
Australian governments need petrol,
electricity and Land pricing policies thar
give people sensible price signals so
as o encounige them 1o consume less
car kilometres, buy more encrgy effi-
cient cars and 1o conserve and make
better use of land, fossil fucls and ap-
pliances. The kind of changes required
in transport behaviour are easy enough
1o visualise. Figure 12 shows the
changes in commuting ravel patterns
reguired 1o move iowands o more sus-
timable future, Urban consolidation
will help, but without supporing de-
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mand management measures, inclisd-
ing doubling the price of petrol, car
pooling and building up the cycling and
public trensport infrastnectune, linde will
e achieved.
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