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City Logistics: A Contribution to Sustainable
Development? B A Contribution to the Discussion
on Solutions to Freight Transport Problems in
Urban Areas

Peter LSffler

Keywords: Freight |ogistics, sustainabledevel opment,
urban transport

The incressing amount of fraght transport by road in urban
aress of industrialised countriesinduces serious socid and
eanomic impads through local and globd environmental
deterioraion. Sustainabledevelopment demands that these
effects bereduced substantially. The concept of City
Logistics seamsto offer an id eal method to decreasethe
number of trucks without harming economic performance.
However, its current useis restricted in anumber of ways.
In partiaular, largescadeimplementation of City Logistics
would requiredifferent economic incentives for privae
actors.

Whereis Stranraer now ? Space-time conv ergence
revisited

Gordon Clark

Keywords : London, railways, policy, speed, spacetime
convergence

This paper revisits the concept of space-time convergence
inthecontext of dataon InterCity ral journey timesin the
UK between 1914 and 1998. Thepaper concludesthat the
concept of convergenceneedsto beconsiderably refinedin
both historica and geogrephical sensesin order to fully
represent long-run trends in theadoption of new transport
technologies. The paper considers thegengraphica and
policy implications of thequest for speed, particulary for
the roleof London.

An appraisal of decreased depth of production on
traffic demand: dev elopment of a model

Hel mut Hol zapfel and Richard Vahrenkamp
Keywords: Europe, freight, production model, theory
In recent discussions about future traffic growth in Europe,

it is generally assumed that rates of increase, especially of

road fraght traffic areoverestimaed. Sometimesitis
vigorously denied that theever increasing division of |abour
with just-in-time production processes has an influenceon
transport worth mentioning at all. Thesepointsare
addressed in an attempt to seek an understanding of the
dynamics of thedivision of labour and thegrowth of traffic.
A theoretical model is produced w hich lead to deductions.
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Scenarios for Transboundary Air Pollutants from
the T ransport S ector in Europe

Gary Haq and Peter Bailey

Keywords: Business-as-usual, Europe, environmentally
sustainabletransport, long-rangetransboundary air
pollution, transport scenarios, technology, UN/ECE region
Scenarios for the European transport sedor areused to
examine theimpact on transboundary &r pollution of a
range of vehicle emission standards, technol ogies and
demand management messures and to produce estimates of
national emissions in the UN/ECE region. This paper
demonstrates the possible reductions in emissions of
nitrogen oxides and volatileorganic compounds which
could beachieved using different policy instruments.

T he Effects of Strategic N etwork Changes on
Traffic

Steve Purndll, Jllian Beardwood and John Hliott
Keywords: cost-benefit analysis, infrastructure supply,
London, traffic generation, transport demand, trunk roads
The Department of Transport® Counsel at thePublicInquiry
into asedion of theNorth Circular Road in 1985 staed that
CE the proper way to advancethe [GLC] ceseis to put their
evidencebdorethe Secretary of Statg to put their evidence
beforethe Government and say Chis is theresult of our
research; your policy for roads should beamended
accordingly - at least it should bereconsidered on thebasis
of this evidenceOQn responseto this recommendation the
GLC presented this paper to the DoT. The Secretary of State,
Nicholas Ridley, responded: QNo attenpt has been made
eitherto assess thebenefits which additiona trafficmight
bring to thecommunity asawhole or to evaluateits adverse
effectsOE Qvehaveno intention of building urban motor-
waysOE  Ghe[Government does not] disregard the views
of LondonersO

Thepaper was presented to the Transport Committee of
the GLC on 10" duly 1985. The Committeerecommended its
publication on awide basis. Soon after, the GLC was
abolished despite approximatdy thres-quarters of
Londoners canvassad being op posed.
Thispaper wastested and acoepted by the Standing
Advisory Committeeon Trunk Road Assessmentin ther
1994 report Orunk Roads and the Generation of TrafficO
The Government acoeptad the SACTRA report.



Editoria

This is arather unusual issueof WTPP. Weare
devoting much morespacethan usua to a
pieceof work by Elliott, Beardwood and
Purnell in 1985 which is of considerable
historicd, professional and political
importance
Thework presentsvery clear evidencethat
building new roads leads to huge incressesin
tretfic on the transport corridor that the new
road is part of. Our sophisticated readerswill
say that this isold news and weknew that
anyway. Sadly most parts of thew orld arestill
planning and building roads on the pramise
that this self-evident effecd isnot present. Itis
still thepolicy of local authoritiesin theUK
(eg. CumbriaCounty Council and Lancashire
County Council) to build new roadson the
assumption that this effect is not present. It is
catanly thebelief of most politiciansin
Britanthat this effed is either not present or
issosmall thatitis not worth worrying about.
Globally thesituationis worse. British and
US transport and engineering consultancies
arepushing new roals, new highway capadty
and expensiveinfrastructure projects based on
theillusion that theseprojedswill solve
tretfic problems. This ishappening in
Austraia Isradl, Calcuttaand in Hungary.
The work gppearad in 1985. It was
submitted to centra govemment at that time
in an atempt to influence thegrowing
commitment to largescderoad building,
espedally in London. Thereaction of
govemment at that timeillustrates the severity
of another transport difficulty. Thehigh
quality scientificinformation wasnot only
ignored, it was deemed to bew rong.
Government had an id eologically-based policy
that majored on roads and nothing as
inconvenient as evidencewasto bedlowed to
gd in theway. It was to beanother 10 years
beforethe evidencein this paper finally
achieved respedability and even now that
regpectability hasnot been converted into
idess liketrétfic @egenerationCand reductions
in highway capacity to solve problems.
Theburying/rgection of this Greaer
London Council evidenceled theUK in the
diredion of amassivegrowth in road building
which has been follow ed by amassive
increasein trafficand its associated social
pollution and community destruction. It has
cost the UK taxpayer several billion pounds
sterling and has not achieved theobjectives

that wereclamed & thetime. In theUK we
have asystem of surcharging local councillors
to meke them pay for the financid losses
assodated with perverse, illggd or
incompetent dedsions. On thesamelogic
thereis acaseherefor surcharging the
Conservativegovemment of thetimeforits
perversebehaviour in rejeding evidencethat
had adirea bearing on theprudent use of
publicfunds.

The paper rases theintriguing question
about other inconvenient bits of evidencethat
areinthepublicdomain but arebeing buried
or rgedal so asto maintain theruleof
orthodoxy and ideology. Thereareat | east
threearessthat fit thisd escription: aviation,
parkingin cities and road freight. Theseare
all topics that havebeen covard in articles in
this journa in the past and will becovered
again in thefuture. An early edition of WTPP
was devoted entirdy to fraght transport
problems and sincethat timetheproblem has
grown in severity with very little c-ordinated
effort by any public or privaeagency to
implement solutions. Aviation hasfollowed a
similar pattarn. This is dearly avery
unsustainable economic activity with many
damaging local and global environmental
consequences. Yetin 1998 it recaved over

1billion of very soft loans from the
European Investment Bank and continues to
be supported by tax freeprivileges on fud and
freeinfrastructurein the form of ral and road
connections to aimports that arethe envy of
many declining and rejectad industriesinthe
European Union. Finally wehavetheexample
of parking in dties. Every transport planner
has shelves of materid showing that the
reduction of parking places and/or the
incresses of charges isavery dfediveway of
solving traffic problems in dties and
stimulating themoresustainablemodes. The
redity isthat M anchesterand Liverpool in the
north of England (and many other aties
elsavherein the world) continue to add
parking placesto thosealready in place
because Ot is good for businessOIt used to be
popular to repest the (raher old) saying Gvhen
you®ein ahole sop diggingOTransport
policy in thevast majority of theworld®
congeded and unhealthy cities could be
summarised as vhen you@ein aholepay a
lot of people to design and build abigger
shovel and then dig morefuriously®

John Whitelegg, Editor
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Abstract

The incressing amount of fraght transport by
road in urban aress of industrialised countries
indu ces serious socid and economicimpacts
through local and globa environmental
deterioraion. Sustainabledevelopment
demands that these dfeds be reduced
substantially. The concept of City Logistics
seams to offer an ideal method to deaeasethe
number of trucks without harming economic
performance However, its current useis
redrided in anumber of ways. In particular,
largescdeimplementation of City Logistics
would requiredifferent economic incentives
for privateadors

K eywords

Freight logistics, sustainabledevel opment,
urban transport,

Freght transport in urban areas b
dimensions and problems

Over thelast decades, all industrialised
countriesin the world experienced a
continuous growth of traffic. In particul ar, the
amount of trafficby road virtually exploded
following apattem which in anutshell could
bedescribed as Gnorevehicles, carying fewer
passengers per vehicle aremaking moreand
longer tripsO(OECD, 1997). Within urban
arees this unprecedented degree of mobility
of people and goods has social and economic
impacts (congestion, noise, pollution and
accidents) causing an overall decressein the
quality of urban life In Europe, thereis
amost no city which isnot seriously affected
by thesedevelopments.

Until recent years, the agendaof city
planners, urban transport departments and
politicians centred mainly on passenger
transport wheress no &tention was given to
fraght transport. This subjed wasonly
recently @liscoveredOas an important aspect of
transport in urban areas which urgently
requires our atention. This issomewhat

surprising, since transport of goods by road

has incressed by nearly 5% per annum over
the last 20 years at the expense of rail and
inland waterways b even faster than the
growth of GDP and car tréetfic (OECD, 1997).
Little wonder that in westem Europe, for
example freght shipments by road incressed
from 51%to 70% between 1951 and 1990 (in
tonne-kilometres) (OECD, 1996), and that
further growth is predicted.

In our increasingly urbanising world cities
and tow ns areboth oneof themain driving
forces and one of the man victims of these
developments.

They aredriving foroes becausecities are
the centres of economic development and
growth which is strongly correlaed to the
expansion of traffig partiaularly road
transport, and accompanied by structural
developmentslikeurban sprawl, the
segregation of functions and moreflexible
production and distribution reguiring the
continued massiveuse of trucks. Equally,
businesses incressingly acocess renote markets
and becomeplayersin theglobalising
economy, thereby boosting even morethe
demand for freight transport. Theproper
functioning of citiesisnowadaysbuilt upon
fraght transport by road. Asaresult, it seems
to beimpossibleto substantially decresse
fraght transport by road without harming
vital needs of cities and their populations.
According to many peoplethereisno rea
ateanative

Ontheother hand, urban aress suffer from
thousand's of trucks on their roads and
concems aregrowing ebout their significant
contribution to the continued deterioration of
locd and globa environments. IntheEU,
latest reviens of thestate of the environment
reveal agenera aggravaion of thesituation in
recent years (EEA, 1998). This is highlighted
by thefollowing facts:

¥ Fuel consumption and energy useby

road transport aoccount for over 80% of
increasing transport-relged energy
consumption. Road transport® sh areof
the totd final oil consumption is even
likely to acoount for virtually all
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incrementa demand for oil in thenext
decade (OECD, 1997). Theresulting
atmosphericemissions make agrowing
contribution to global warming;
¥ Locally, road traffichas become one of
themost important sources of air
pollution and noise. Trucks aremany
timesasloud as cars and do not need to
meet thesame amission standards. This
entails serious health risks for citizens
(OECD, 1996);
¥ Trucks bear high safely risks and cause
serious tré&fic accidents;
¥ Trucks demand partiaularly high land for
transport infrastructureleading to strong
separation efeds and urban sprawl;
¥ Atthesametime, trucksrequire
partiaularly stableroads, bridges, etc
and cause ahigher rateof wear. This
costs hugeamounts of public money;
and
¥ Congestion caused by freight transport
hampers the efficiency and proper
working of urban transport systems.
Themost worrying fad is, how ever, the
unabated growth of freight transport by road.
Unlessthis tendency changesdramaticaly,
thereislittledoubt that in thefutureeven
moretruckswill ciraulateon moreroads
generaing further economic and social
damagethrough local and global
environmental deterioration.

Sustainabl e dev elopment and
sustainable mobility

Itiswithin this context b the contributions of
fraght transport by road to economic
development on theonehand and its
significant deterioraive effects on theother b
that the concept of sustainabledevdopment
might bring new light on theseissues. The
discussion around sustainability makesit
clearthat Ghereis no longer any way of
separating environment and developmentO
(von WeizsSker et al., 1998). Consequently,
economic development needsto remain
within the global emlogica carrying capaaty
and to maintain thevital functions of natural
systemsfor the well-bang of present and
futuregenerations.

Thereis much evidencethat weadready are
farbeyond this carrying cepacity bthe
greenhouse dfed isawell-known example b
andthat thisismainly theresponsibility of
theextranely high levels of per capita
production and consumption in therich,
industrialised countries of theNorthern
hemisphere (von WazsXker et al., 1998). As a
reault, these countries need to substantially

reducetheir useof naturd resources and
consequent detrimental impact on the
environment. Various studies devoted to
quantification of globd limits and the
percentage of reduction levds required in the
long run cameto tough conclusions: deaeases
of per capitaconsumption in rdation to
various factors by 70% and morewithin the
next decades aredeemed to benecessary in
this part of theworld (Weerings & Opschoor,
1992; Loskeet al., 1996; von WezsXker et al .,
1998).

At thelocd level, sustainabledevdopment
addresses the problems both caused and
experiencal by urban areas. Many loca
players arewilling to addressits challenges.
Initiativeslikethe European Sustainable
Citiesand Towns Campaign show that this has
becomemuch morethan just atemporary
fashion. To date, morethan 410 European
locd and regional authorities areparticipating
inthisinitiativewhich waslaunched in 1994
with the god of modifying locd devdopment
in fulfilment of the @&harter of European Cities
and Townstow ards SustainabilityQthe« Iborg
Charter).

Coming back to theissueof freight
transport in urban areas, weneed to seehow
the thinking around sustainabledevel opment
translatesinto new guidelines. Animportant
definition has been madeby the OECD®
Environmentally Sustainable Transport
Projed, which sought to givemoremeaning to
theterm GQustainabletransportdlt d efined
environmentally sustainabletransport as

Qransport that does not endanger public
health or ecosystems and meets needs for
access oonsistent with

a) sustainableuse of renewableresources

at below their rates of regeneraion and

b) useof non-renewableresources at

below therates of development of
renevabl e substitutes(OECD, 1996).

This is adea statement that transport
adivitiesmust bereconcilel with the
environmental objectives of sustainable
development, i.e the ebove mentioned
reduction targets. In order to become
sustainabletransport systems, deaeases of
CO, emissions by 80%, of NO, emissions by
morethan 80% and of Ozoneby 70-80% are
required (OECD, 1996).

However, fraght transport movesin the
opposite direction making a radical change
necessary. From thispoint of view, acloser
look at the concept of freight logistics in urban
aress should be t&ken in thefollowing
seaions. In thefollowing, theterm @ity
LogisticsGuill beused, aterm widely applied
in German-speaking countries wherethe

(5]
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concept has found broad uptake.

T he concept of City Logistics in urban
areas

But what is meant by City Logistics? In a
generd sense, logistics havethetask of
co-ordinating and steering the flow of goods
and information within economic adivities.
This co-ordinating function has become
increasingly important through thelast 20
years dueto theintensifying complexity of the
industrial and commerda world leading to
escal aing freight transport needs. Increasing
diversification, globdisation and incressed
competition went hand in hand with
structurd changesin the economy such as

Logisticsisbased on theassumption that
logistics could be an important tool to
organisefraght transport in urban aress more
effidently, decreasetheamount of trucks and
thus modify urban traficdevelopment in a
way which causes less disturbance and
contributesto sustainabledevdopment. The
most important potentia in this respec isthe
highly in efficient organisation of freight
transport within cities: in Germany, average
truckloads ocaupy less than half of thetrucksO
cgpacity and approximatdy 60% of shipments
to dty centres areless than 50 kg (HatAeld,
1994). Hence, trucks and lorries are not only
under-used, they arealso used too often for a
too small delivery. Other aspeds, which add
to theperceiveal inefficiency of urban freight

lean production, outsourcing, reduced stockgrasport, are congestion caused by huge, slow

and just-in-time delivery. Equally, increased
consumer spending power and diversifying
demands played arole. Logistics, using
modern information and communication
technologies, arean integrd part of
entrepreneurial activities in line with these
developments. They ensure dficient use of
transport and help to mest demand while
minimising expensivestock keeping. The
importanceof logistics for the
competitiveness of acompany has become so
great that whol esal ers seek to @an perfect

vehicles, and unloading trucksin thestreets.
City Logistics should ensure through dl
features and technol ogies associaed with
logisticsBsuch astelematics applications,
enhanced intermodality, freight distribution
centres, and incressed communication
between all actorsbthat goods aremovedinto
or avay from dties moreeffidently. In some
instances, abig freight distribution centreat
theperiphery of acity is conceived where
cargo from long-haul transport should be
transferred from largetrucksinto smalle, city-

control over upstream and downstream flows@endly low-emission lorriesfor their defivery

and to steer thedevelopment of logistics and
communi cation processes (Eurocommerce,
1998).

To many people, the concept of City

Figure 1: Hyper-truck for urban freight transport equipped with environmentally
friendly technologies (nternational Automabile Exposition, Hanover, 1997)

(6]

to retdlersand fina customers. Inpracice
one could imagine a®yper-truckQequipped
with less polluting technologies supplying the
supermarket, thebutcher, the furniturestoreg
at the sametimepicking up wastefor
regycling and disposal. The potentia of such
an approach seemsto behigh: Ruske (1996)
informsus that it offers apotential to reduce
urban freight transport by between 30% and
50%by 2010.

The cham of City Logisticsis that they
promiseto mekeacontribution to sustainable
development in urban aress by combining
eologica and socid advantages (I ess freight
transport with smallerand less-polluting
vehicles) with economic profit (same
transport performancefor lower costs). Thus,
it could be seen as another brilliant example
of the Oefficiency revolutionO, one of the most
important strategiestowards sustainable
development (von We zsSkeret al., 1998).
Perhaps not surprisingly, logistics solutions
appearto beoneof themost prefared
approaches of local govemment, citiesO
assod ations, and urban traffic planners.

In brid, high expecations areplaced on
City Logistics which, to many local adors,
seam to offer anidea way to bring urban
fraght transport into linewith sustainable
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development. In this respect, and bearing in
mind particulaly theenvironmental
objedives of sustainabledevelopment, the
following sectionswill try to assessthe
potential and implicationsof City Logisticsin
moredetdl. Theideais appealing at first
glance, but anumber of important problems
bring much of thecurrent thinking into
question. Howeve, adiscussion of these
problems should help to givenew input and
allow different approaches based on logistics
solutions

City Logistics in practice

Local authoritiesmay firstly beinterested to
know which pracicd steps and arangements
City Logistics require However, many cities
wishing to embark on the concept will be
surprised by the substantial |adk of
appropriatedatathat could guide dedsion-
making. In Germany, perhaps |ess than 5% of
all cities haveadear ideaof theamount,
structureand spatial distribution of freight
transportation within their locd areas
(Hatzeld, 1994).

In many cases, this ladk of datais
accompanied by alack of administrative
cgpacity within alocd authority. Even
municipa transport departments often do not
have staff with explicit responsibility and
know-how of to freight transport issues.
However, both lack of dataand staff crucidly
regric theability of local authoritiesto
formulate arationa position and develop a
straegy for moving their fraght transport
system towards sustainability. It dso prevents
monitoring and evaluation of the results of
adion taken.

Without useful dataand institutional
cgpacity, locd govemment will alsofind it
difficult to enter into discussion and
negotiion with those who will
unquestionably bekey adorsof any City
Logistics concept: retalers, wholesalers,
internationa traders, producers, haulage
contrectors, and logistics providers. Close co-
operation between locd aministration and
those actors will benecessary in order to
develop sound logistics concepts. As
experiences have shown, this co-operation isa
difficult task due, in many instances, to
adverse positions and generally little
communication between urban planners,
trefic planners, economic departments and
firms (Thoma, 1995, Hesse, 1995). For
example, a position paper of the powerful
German Chamber of Industry and Commerce
(DIHT) completdy rgjeds aurrent strategies of
citiesto mitigatethe effeds of road freight

transport and expresses agenerd suspicion
that local authoritiesdeliberatdy teke action
against theinterests of thebusiness sector
(DIHT 1997).

At thistimeitis important to notethat
thereisno need for local government to
control theseissues because City Logistics
itself provides sufficient economicincentive
to sometransport operators by reducing their
costs aswell asincressing fleet effiaency
(Klewe, 1997). But how strongistheoverdl
interest? Hatzfdd and Hesse (1994) show that
partiaular sedorswhich ship thebiggest part
of overall freight volume, and thereorewith
the highest potential to increaseefficiency,
fed littleinterest to becomeinvolved.
Wholesalers and big reailers such as
supermarket chains and department stores are
reluctant becausethey already havefully
established | ogistics systems serving their
specificneeds. Others, likesmalla reail as,
would bemoreinterested, dthough they use
professional delivery services with optimised
logistics systems offering little scopefor
improvements (Klewe, 1997).

Despite thesediscouragements, locd
govemment should undertake every
opportunity to enter into discussion and
co-operation with the business community on
the subject of City Logistics. However, we
should not expect to seeahugenumber of
businesses embarking on the concept of City
Logistics. At the moment somepilot projects
involveavery limited amount of cargo and a
small number of actors, wheress the GeaviestO
sedorsrgect the ideaand freight transport
incresses. If theframework conditions under
which these ectors teketheir decisions do not
change it seemstherewill beno chanceto
develop any significant contributions to the
highly challenging environmental objecives
of sustainabletransport.

T he forgotten spatia dimension on
freight transport

Therearesevad ressons why anumber of
important actors show littlemotivation to
develop amoresustanablefraght transport
system. Firstly, despitetheincreasal
competitivesituation for transport operators,
the singlemost important factor remans huge
subsidies making transport b particulary road
transport B so cheap that littleincentiveis
givento actorstodrivefewerkilometres or
use trucks moreeffidently. Statistical analysis
shows that fuel prices areindeed themost
important factorinfluencing per capitafuel
consumption. Littlewonder that continuously
decressing fuel prices encouragemore

(7]
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transport (von WezsSker et al., 1998; OECD,
1997). Another obstacleisthelack of
experiencewith City Logistics; thefirst steps
towardsthenew system imply uncertanty, a
risky learning-by-doing approach, strategic
thinking and investmentsthat might not pay
back for sevard yearsGtime if ever. So why
should peopleinvestin anew system w hich
may intheend not work very well?
Surprisingly, thereareverbd commitments
and even successful initiatives by theprivate
sedor to devdop City Logistics systams. For
instance, the DIHT position paper, which
strongly criticises aurrent urban freight
transport policies, suggested City Logistics as
akey areawherevoluntary contributions from
theprivate sedor could be envisaged.
Obviously, amain resson for this unexpected
attitude isthe traffic arisiswithin many inner
city aress wheretransport-rdated disturbance
has reached such alevel that thereis strong
political pressurein favour of substantial
changes. The strengthened position of those
campaigning for fewer trucksin cities
supportsloca govaernment to take measures
which forcethepowerful privatesector to
comeup with new concepts (Thoma, 1995).
This movement may aso bebadked by the
emerging discussion on therevitdisation of
abandoned city centres and better co-
operation between trade and local authorities.
But arethe City Logistics approaches
clamed by thesegroups, apart from their
potential positiveresults within the aty
cantres, likdy to lead towards sustainable
mobility? A first doubt riseswhen we observe
that they do not giveany attention to fraght

Figure 2: Truck trips per day indifferent areas of Stuttgart, Germany (Ruske, 1996)

transport in the urban periphery and the
hinterlands. Thereis much evidencethat
these arezs aretheplaces whereby far the
biggest percentage of freight transport by road
occurs Roughly, w e can assumeover 80% of
all fraght flows reman within regions, as
defined by acity and itshinterlands, and that
the transport volumerdatad to thecity
cantres plays avery minor role(Ruske 1996;
Baum et al.,1994). Figures 2 and 3 highlight
thesefads giving the exanple of the City of
Stuttgat, Gemmany The enamous amount of
fraght transport within theperiphery and
hinterlands makes it clear that a
comprehensive stratggy for sustainable
mobility primarily needs to give &tention to
fraght transport outside dty centres.
Obviously, peripherd freight transport flows
would need to beincluded in alogistics
schemeaming & less environmental
deterioraion through moredficient fraght
transport.

It could become even worsefor the
periphery if thedecresse of freight transport
in the centres occurs at the expense of
peripherd aress,i.e. by requiring the
construction of new transport infrastructure at
the periphery and subsequent transport
increase City Logistics strategieswhich
comprisethe construction of freight terminals
in these aress, |ead directly toland use of 70-
250 hafor huge concentrated complexes
(strests not included), or perhaps even more
spacefor several smalla terminads. In
combination with other peripherd projeds,
such as factory outlet centres or technology
parks, aspatial shift of freight transport might
occur wherequiet city centreswith nice
shopping malls aresurrounded by Qogistics
|andscapesCrossed by hundreds and
thousands of trucks each day. Even if the
cantres could beliberated from freight
transport (City Logistics might perhapsonly
achieve acompensation of the predicted
increaseof freight transport), it would require
further examination to find out whether the
space gained through a concept such as City
Logistics does not induce more car tréefic.

In the worst scenario City Logistics, as
often envisaged at present, do not only ignore
the worrying anount of fraght transport in
the periphery and hinterlands, but also even
adively support freight transport increasein
thesearess. This clearly would lead us further
away from sustainabledevelopment.

P ossible steps for they ears to come
In anutshell, current gpproachesto City

Figure 3: Freight transport flows in the hinterlands of Stuttgart, Germany (Ruske, 1996) Logistics suffer lad of data, municipal staff,

(8]
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interest by private actors generating and
operating transport, and aretoo focussed on
city centres. Isthereany way to overcome
theseproblems and improvetheir potentia to
reducefreight transport? An enormous
cgpacity to boost thedevelopment of City
Logisticsinlinewith theobjecives of
sustainabledevelopment could bebased on
the observation of Thoma (1995) that City
Logisticsarelikely to developinto amagor
servicesector which continuously O.develops
according to the current needs of themarket®
Obviously, current marke conditions give
little economic incentives to takeinto acoount
effident use of freight transport capacity. A
potentially very powerful way to support
effident transport could thereforebebin line
with recommendations made by von

Wei z=Ske et al. (1998) Bto areste
appropriatemarke forcesin order to makeit
economicaly attragiveto develop more
effident freight transport solutions.
Governments have been reti cent sincethe
middleof the1980s to demand greaerfuel
effidency. However, themost important facor
to creasteared make for City Logisticswould
be astraegicdly incressing pricefor fraght
transport which cuts subsidies and refleds dl
negaive extarnalities of transport.

Under these conditions, it could becomea
maj or business opportunity to reduce
transport costs. Theright pricesigna telling
the @mlogical truthOwould harness 4l
credtivity, ideas and interest of produ cers,
commerce transport operators and clientsto
pursue and further develop idess such as City
Logistics. This could broaden their scope,
bringing all means of transport (trucks,
Ontelligent railQeven bicycles), supporting
technologies (eg. telecommunication and
telematics) and forms of organisation (co-
operation between different actors, new
transport-rel aed saviaes, changed production
and distribution methods) into the gane. At
the sametime, thehinterlands would recave
more attention becausethey offer the biggest
profitsthrough incressed transport efficiency.

Obviously thereisaneed to apply City
Logisticsmorewidely and toinvolvemore
acdors and fraght volumeif they should
becomean important tool for sustainable
mobility. From this perspedive they should
not only beunder the control of thefirms
involved, but bedeveloped together with local
authorities and other important actors of
urban development. Current pilot projeds

might become afuturesourceof insight into
the modification of freight transport systems,
thus giving distinctive competitiveadvantages
to forerunners of thefuturemarke for
effident transport solutions. A number of
opportunities dready exist to stat more
comprehensive approaches by linking City
Logisticsto other projeds and initiatives such
asthefollowing:
¥ Reaional networks promoting sustainable
development, eg. the Xarxalhetwork in
Spain, the dtiesin the Kouvolaregion in
Finland, or theNetwork QVilles et
dAvZoppement durableMidi-PyrenZesO
These could help City Logistics to
develop theregional dimension required
to overcomethenarrow focus on aty
centres.
¥ The@remen Initiative®launched in
1996, with theaim to foster co-operation
between businesses and loca govearn-
ment for sustainabledevdopment: This
movement, which will focus on
forthcoming transport issues, could
provideanimportant forum for better
communi cation between public and
private actors on theissue of fraght
transport in urban aress.
¥ Theactivities grouped around the
European SustainableCities & Towns
Campaign. Latest studies show that far
morethan 1000 local authorities across
Europeareengaged in thecreation of
Local Agenda2l and strategicaction
plans for sustainabledevelopment.
Freight transport could beintegrated
into theseinitiatives.

Conclusion

Even if weincreasetransport €ficiency
through logistics solutions, wehaveto be
awarethat dficiency ultimatdy cannot solve
theproblem. Unabated economic growth and
increasing fraght transport by road areclosdy
correlated. Logistics can mitigatethenegaive
effects of transport growth or even achieve
improvements for a certan period. However,
this can only buy time. Morefundamental
changes will benealed if wewant to achieve
sustainablemobility in thelong run. These
would haveto examinemoreregionalised
economies, maor shifts in economic thinking
emphasising theprovision of amorebroally
defined serviceratherthan consumer goods,
and the de-maeridisaion of both production
and consumption.

(9]
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Abstract

This paper revisits the concept of space-time
convergencein the context of dataon
InterCity rdl journey times in the UK between
1914 and 1998. The paper concludes that the
concept of convergencenedls to be
considerably refined in both historical and
geogrephical sensesin order to fully represent
long-run trends in the adoption of new
transport technologies. The paper considers
the geogrgphical and policy implications of
the quest for speed, particaularly for the role of
London.
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Introduction

Sigmund Freud is supposed to havesaid that
wewerevery lucky that the question Gvhen
does thetran leave?Qvas avalid onewheress
Gvhereisour destination today?0was not.
Places aould be reliad on not to move eout.
The metaphor of Gpace-timeconvergenced
implies that although places may not movein
absoluteterms, their positions may vary
relativeto each other, this often being
measured by how longit takesto trave
between them. Theintrodu ction of new
transport technologies has reduced the
apparent distances between citiesin terms of
travel time. This space-time cnvergencehas
important implications for planning, the
relativegrowth of towns, thelocaion of
investment, trensport® environmental impact
and partiaularly theroleof London.

The concept of spacetime convergence
was introduced into theacademicliteraure
by Janelle (1968, 1969). He argued that
improvements in travel speed would cause
places to app earto be closer togeher. This
would inducemoretravd between them and
so aeate markd opportunities for further
transport investment. This positive feedbadck
operated everywhere, but heargued that it

would most strongly affed majorurban aress.
With investment proportional to thecombined
sizeof pairs of towns, largertownswould gain
moreof the new investment and so would
convergemorergpidly than smaller
settlements. Hagget (1983, pp. 338-340) used
the analogy of an urban system imploding,
which affeded thelarger settlements more
than thesmalleroneswhich in relaiveterms
becane eve moreperipheral to theurban
system.

Viewed narrowly, this convergence model
has threeweaknesses. First, itindicates
neither therateof convergencenor whether
convergencewill behistoricaly constant.
Second, it does not indicatewhether the rate
of convergencewill begeogrephically
constant or will befasterin somearess, cities
or routes than others. Third, it remains a
hypothesis which has not been empiricdly
tested, particulany with regard totherdaive
effects of convergenceon towns of different
sizes. Thispaper explorestheseissues, refines
the space-timeconvergencemodel and
examinesthepolicy consequences of the
quest for speed.

M ethods

Space-timeconvergencewill beexploredin
the context of ral travd. Airtravel is availeble
on afrequent daily basisfrom only seven
British manland citiesto aLondon aimort
(and scarcdly at all to any other British cities)
and less frequently to London from seven
other airports. Convergenceishard to study
from this slim datebase Travd by caris a
complex areaand would need aseparate
study todo it justice Thereforeweexplore
convergenceby examining the database of
raillway journey times between London and 57
British towns and cities which was published
in Modern Railwaysin June1998 (p. 408).
This tableliststhe fastest tran timesfrom
eech town to London in 1914, 1939 and 1968
(datacompiled by Cecil J Allen) and in 1998
(compiled by Barry Doe). Theuse of the
fastest train timerather than an avarggewas a
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pragmaticdecision by thetw o database
compilers but in practioemost places today
do not haveonevery fast direc train and
other much slow er ones. Efficient linerun-
ning implies that most trains run at similar
speeds. A few fast expresses weremore
commonin theearlia years of thedatabase
and so their usewill tend to underestimae
convergenceon afew mgorlinesonly. In the
new privatised railway eratheremay bea
rebirth of thephenomenon of competing
routes between mgjor cities (e.g. London to
Birmingham) which aredifferentiated as
faster/moreexpensiveversus slower/cheaper
routes. Thereare unlikely to bemany markes
which will be aleto support such
competition. The Allen/Doe database deals
only with intercity journeysto London.
Developments in rail areirrelevant for the
study of convergencewhereroutesno longer
exist, staions havebeen closed or trans no
longer stop.

When did trains get faster?

Space-time cmnvergencehas been a
historicdly uneven process. This can be
shown by ading thetota journey times
between each town on thedatabaseand
London in each year. Of thetota timesaving
between 1914 and 1998, 30% occurred

Figure 1. Reduction intravel time by train to London, 1914-1998

[12]

between 1914 and 1938, 24% between 1938
and 1968, and 46% per between 1968 and
1998. Theinterwar period, despite including
the Great Depression, saw journey times
reducad on averggeby 56 seconds per year per
routein the database which is afar greater
reduction than the 38 seconds/year/route
between 1939 and 1968 and is almost as great
asthe 71 ssconds/year/route in the 1968-98
period. Thebest performing long route
(Edinburgh to London) saw larger time
reductions for two of the thresperiods (4
minutes and 12 seconds; 18 seconds; and 3
minutes and 42 seconds per year
respectivdy). This routebettered the UK
averagemorecomprehensivdy in theinterwar
period of stean traction than in the most
recent period of el ectrification. Asa
comparison Janelle (1968, p. 6) caaulated a
convergence rate of 29 minutes and 24
seconds per yearfor the Edinburgh to London
journey for 1776-1966 by stagecoach, ral or
air, and, forrail only, 3 minutes and 24
seoonds per year for theperiod 1850-1966.
Janelle (1968, p. 8) hypothesised that
convergencewould be asymptotic b therate of
convergencewould fall overtime. The
evidenceabovefor ral doesnot show that
process happening during thetwentieth
century, though ultimately hemust be correct
in absoluteterms (minutes saved) even if not
necessarily in percentageterms.

The timereductions achieved within steam
tran technology areoften underestimated.
Between 1914 and 1939 British ralway
companieswerein competition with each
other on some key routes (notebly from
Scotland and North-West England to London)
and therewasinvestment to rasethe spead of
steam trains. The 1939-1968 period was
notablefor theunderinvestment and heavy
use of the system during the Second Wonrd
War, the severe control on public expenditure
up tothemid-1950s and theperiodic
reductions in public investment generdly
during the stop-go years of thepostwar British
economyThe 1968-98 period was marked by
renewved investment (mostly route
dectrificaion and 1C125 trains) which raised
speeds but with an uneven pattarn, one route
at atime. Jnellehypothesised that
convergencewould bestep-likerather than
continuous (major sudd en speed incresses
followed by periods of no change). In practice
this overemphasises the roleof step changes
due to new technologies and underplaysthe
freguent minor improvements in rail speed
within existing technologies. To extend
Janell B anal ogy, the stepsCtreads were
sloping (repeated minor improvements) rather
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Figure 2 Therailway geography of Great Britain in 1914

than flat (no changewithout a new
technology).

Where did trai ns get faster?

On averagye 1914 journeys had become about
10% quickerby 1939, 18% by 1968 and 33%
by 1998, but this GhrinkingQof Britan was not
at thesameraeevaywhere Figurel

highlights the spatial unevenness of the spacQa—

time convergence. Servicesto Kent, Sussex,
the south Midlands, Devon and Cornwall have
had only small improvementsin journey
timesoverthe84 years (or in the cases of
Folkestone and Margaenow have slightly
longer journey times) and similarly with the
Irish boa train routes (to Stranraer, Holyhead
and Fishguard). In sharp contrast theroutesto
Edinburgh and Norwich havehad very large
reductionsin journey times.

Another way of showing thegeogrghical
variation in convergence is to map towns in
relationtotheir travel timefrom London
rather than their ground distance. An early
exampleof such amap can befound in Lloyd
and Dicken (1977, p. 194) based on anideaby
Richard Natkiel for New Society and
forerunner maps by McHde (1969, p. 64) and
Clawson (1972, p. 13). Thesemapsfail to

show wh ereconvergencehas been faster or
slower than average Haggett (1983 p. 338-340)
used Janelle® 1969 argument of transport
investment being proportional to urban size,
to develop amod e of an urbanimplosion B

the largest towns converging faster and so
leaving behind in rdativetamsthe smdler
towns which becomemoreperiphera. We can
ow test that model and seewhich places

have convergal th efastest.

Figures 2 and 3 giveahistorica and
gengraphical dimension to spacetime
convergenceby InterCity rail. Figure2 maps
27 places from the Allen/Doe datebasein their
true gengraphical rdationship to each other
and to London. A polygon joining them gives
the shape of the railway geography of Britain
in 1914. In Figure 3 each town has been
moved closerto London in proportion tothe
timerealuction in the fastest train journey by
1998. The 1998 polygon has been
superimposed on the 1914 one for
comparison, both being centred on London.

The most obvious changehas been the
effect of the33% averagereduction in travd
times and the much smdler size of present
day Gailway Britain® Ya wecen note some
departures from theaverage Kent is thesame
shape and size as beforebind eed both

Figure 3: The shrinking railway geography of Great Britain, 1914-1998

(towns in their newlocations, 1998)

[13]
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Margate and Folkestone are apparently further
from London, having slightly greaer fastest-
trantimesnow than in 1914. The Eastbourne
line shows no improvement and the Brighton
line@performanceiswell below average.

The opposite changeis thelopsided
shrinkagebaween the East Coast towns and
those on theother main routes. Of theten
places with the biggest ovestowards
London®six areserved by th e East Coast
route, and the e ectrified lineto Norwich
comesout well too. The earlier dedrification
of theWeg Cosst linepropels Preston into the
top ten as well. But egetdls; the improvanent
in journey timeto Glasgow is afull ten
peraentage points less good than the
improvement to Edinburgh. Thelrish port
routes have all had below average raductions
in journey times so that, relaivey speaking,
thesetowns Gtick outOeven morethan before.
The fastest train from Glasgow to Birmingham
is only 42 minutes quicker than thefastest to
London (113 milesfurther) and someare
slower. In part this is due to the lack of
through trainswhich iswhy Glasgow to Leeds
isat best only 51 minutes quickerthan
Glasgow to London. By 2008 both Leeds and
Birmingham will befurtherin timeterms
from Glasgow than London will be, though
geogrephically much nearer.

Another way to look at this is to note that,
comparing 1914 and 1998, Edinburgh isnow
closer to London than Harrogatewasin 1914,
Invernessis doser now than Stranraer was,
Leeds is close than Birmingham, Plymouth as
closeas Cardiff end Exeter as close &s Bristol.
So wheress Leedsin 1914 wasonly 8 minutes
closer to London than Liverpool, itisnow 39
minutes closer.

Thereis aclearpattern of | eapfrogging;
investment occurs spasmodically, aroute
ganing thelatest technology and then drifting
into obsolescenceover the following decades.
Some major cities can be seen to have
benefited gredtly (eg. Edinburgh, Leals and
Newcsstle-upon-Tyne) while othersdid less
well (eg. Birmingham). Smaller towns can
also benefit wherethey areon therouteto a
larger city and still havestopping trainsto
London (e.g. Taunton, Scarborough and York).
Thereisclealy acapita or primatedty dfea
sincelLondon routes havebeen faroured,
those between non-neighbouring regional
centres much less so. According to Railtrack®
plans, by 2008 the journey timefrom Glasgow
to London will havefallen by 23 per cent
wheress the averagereduction for theroutes
from Glasgow to Inverness, Aberdeen,
Edinburgh and Stranraerwill beonly 5per
cent. A similar Paris-centred patternisvisible

in post-war French ralway devdopment.
Only London and Paris havebenefited from
morethan one mgor route improvement and a
similar focus on avery fev key cities is seen
in Germany, Italy and Australia East-west
routesintheUK haveimprovedin terms of
speed much less than thoseto London; for
example the fastest Barrow-in-Furness to
Leeds saviceimproved by only 1% between
1922 and 1999. Thegreaer speeal of diesd
trans has often been counterbdanced by
longer routes and time spent changing trains
now that dired servioes havebeen
withdrawn. Spacetime convergenceon key
cities such & London has been far greater
than that on any other city and that has had
major dfectson London which will be
explord later.

In generd Jmelleis amrred; small towns
tend eithertoloseall services or have
relativdy slower trains and a reduced number
of direct connections. They can present aless

good conventional case for costly investments

intransport. This was partiaularly trueduring
the Beeching cuts of the 19608 w hen network
effectswereundervalued. Smaller dtiesmay
benefit from convergenceonly in certan
specid draumstances: if they areon a
modernised routewh eretrains still stop
(Peterborough); if they arearagidly growing
settlement (eg. Reading); or near astraegic
development such as an airport or themepark;
or they areat ajunction wherestopping trans
open up travd opportunities not avail ableby
that company® direa routes (eg. Lichfield
Trent Valley and Nuneaton on theWest Coast
Main Line for connections to Birmingham).

Wecan now testin amoreformal manner
thehypothesisthat largertownswill benefit
morefrom convergencethan smallerones. In
pradicethereis no statisticdly significant
correlation between thesize of cities (their
1991 Census resident population) and either
the asolute (minutes) or percentagetime
savingson journeysto London. This isdespite
theobviously very strong positive correl aion
between absolutetimesavings and distance
from London (Pearson®r = 0.918; significant
at the 0.01 level) and the less strong
correlation between thep ercentagetime
savings and distancefrom London (Pearson® r
=0.378; significant at the0.01 level). Thelack
of asignificant correlaion as hypothesised
between city sizeand therate of convergence
is largely due to three confounding variables
which mask thesimple Janellemodd. First,
the larger dties aresometimes doseto
London with limited scope for ebsolute
convergence(eg. Birmingham and Bristol)
and sometimes further avay and better
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positioned to show convergence(e.g.
Edinburgh and Glasgow). Second, somelarge
cities areon recently modemised routes and
others arenot. Third, the relaionship between
absoluteand percentagetimesavingsis
complex. Up to atimesaving of eout 100
minutes, thereis apositivecorrdation
between the two (thegreaer thetimesaving
in minutes the greatea also the percentage
timesaving) wheress beyond atimesaving of
100 minutes thep ercentage changeis
uncorrdated (in fact, nearly constant) with the
absolutetimesaving.

Itistoo simpleto say that |larger cities
benefited morethan smaller ones. Jnelle®
hypothesis of convergencebeing faste for
larger citiesisonly truein an aspatia world
where convergenceis defined in tamsof: (i)
absolutetimesavings; (ii) all routes are
upgraded simultaneously; (iii) upgradingis
for end-to-end timings and smaller
intermaliate places losedirect services; (iv)
one ignores the geographical differences
between thesettings and growth potential of
different small towns. Where convergenceis
defined in percentagetemms, investment is
und erteken sequentially routeby route, and
well positioned intermediatetowns can also
bene€fit, then thesimple link beween
population sizeand convergenceis effectivdy
concedel. What is clear, however, isthat

Figure 4 Thetwo-hour travel radius by train from London, 1914 and 1998

London has benefited from all the other atiesO
combined convergences, largeand small.

Some practical consequences

In the past, oneof theways in which places
differed from each other wasin terms of how
far they werefrom London. So, in 1914
Birmingham, Bournemouth and Bristol were
all about an hour closer to London than
Exeter, Crenveor Sheffield; today, they areon
averageonly 25 minutes closer. Similarly
Birmingham was 30 minutes further from
London than Margae; today it isjust s dose
intimeterms. So some OnterCityJourneys are
now as short as Qong distance commuting®
ones and will havetaken on someof that
function. Of the57 towns in the Allen/Doe
databese, just 16 werewithin two hours of
London in 1914 and 1939, but 23 werein
1968 and 28 by 1998. So, abusinesslooking to
develop acheaperout-of-London basefor its
adivities (but one not morethan two hours
from the capital) had nearly twicea many
towns on thedatabaseto choosefrom in 1998
asin 1914,

Forindividuals, speed may generateextra
journeys. The day visit to London for
shopping or entertainment, which was once
so long asto beimpracti cable has become
fessibletoday for alarger percentageof the
British population. Equally, thelong
multipurposetrip to London may now
becomesevera separaetrips, onefor each
purpose and each on theday most convenient
for the activity Figure 4 shows ver
approximatdy the 2-hour radius for direct
tran journeysto London in 1914 and 1998;
thelatter covers 54% moreof Britain, so
extending London® sphereof influence.

T he effects on London

Theshortening of rail journeys has weakened
London as moredistant places have cometo
rivd it forinvestment with low er costs. Firms
can now fragment their operations by sending
staff- and spaceintensive operations out of
London to an evergrowing number of towns
which arewithin ressonabletravel timeof
London for medingswith key stdf a the
firm@headquarters. TheLondon economy has
been enableal by fader travd to becomemore
specidizead in headquarters functions and
their support functions such as marketing,
professional services and consultancy.
However, the roleof London has dso been
strengthened in terms of leisureand shopping
trips, day visits, meetings and conferences.
London@ role asthe national focus has been
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enhanced and diversified into new aspects of
life. Spacetime convergence has changed the
functions of London at least asmuch asit has
done those of smaller cities and towns.

Future policy

Will thequest for speed continue? In the UK it
is agan the turn of the West Coast line to
legpfrog the East Coast routein terms of rising
speeds, by 2005 moving Glasgow as doseto
London as Edinburgh istoday and Manchester
as close as Birmingham today, using new
trans and remodelled tracks. The trickledown
of equipment should eventually benefit most
places. Some routes will @ontrectCfester than
others because of the continuing patchiness of
investment in theshort term. Oneof the
driving forces for having higher speed lines
has dways been theindustrial pressurefor a
high prestigedemonstration of new
technologies which might be exported, so
helping the national balance of payments; this
has been afeatureof ralway devdopmentsin
Sweden, Italy, Germany and partiaularly
France Thereisnow pressurefrom aimort
operators and aidines in theUK and Germany
to switch sometraffictoral so asto freear
cgpacity to replacelow-profit short-haul
flightswith higher-profit long-haul routes.

However, thereare some countervailing
pressures. First, building anew high speed
raillway lineis no morepopular with local
resdents than anew motorway. For example,
the Transrapid very high spead link proposed
between Berlin and Hamburg will probably
not proceed now (despiteindustria
arguments for its export potential) due to both
the local environmental effects of theline and
the concentration of about DM 10 billion
[ 5,100,000,000] of investment in just one
routefor avery few cities.

Second, theeffect of increassing spead
becomes less marked and | ess significant to
peopleB lives as train speal incresses. As
Tablel shows, doubling the average speed of
a 500 km journey from 50 km/hr to 100 km/hr
saves 5 hours (300 minutes) in travd time
wheress doubling the spead of that journey
from 150 km/hr to 300 km/hr savesonly 1
hour 40 minutes (100 minutes). For shorter
journeys (say, oneof only 50 km), thesavings

Table 1. Time savings (minutes) from doubling of mean travel speed

intravel timearevery smdl in asolute tams
given the starting point of today® speads.
Further major speed increases will be
beneficial for longer journeys (in practice,
thoseto Scotland and the West Country and
to/in continental Europe); in other cases they
areunlikely to yidd big timesavings on
shorterjourneys and so affect people@travd
patterns.

Third, there arelower cost ways of rasing
linespeeds (e.g.tilting trains, fewer speed
regridions due to engineering, essing bridge
clearances and curves) which alow agiven
sum of investment cepita to beused to speal
up awider rangeof routes, so evening out the
rate of convergencespatialy.

Fourth, the dedsion to useral rather than
another method of travd (or even whether to
travel at al) is morelikely to bedfeded by
other aspeds of the journey (its cost, train
freguency, comfort and safely, for example)
than by thediminishing marginal timesavings
from shorterjourneys. Peopleareunlikely to
vaue further small absoluteincrements in
their freetimeas much asthey did the mgor
gans in the past. Spacetime convergence may
be replaced by spacecog convergenceand
space-conveni ence convergence

Theunevenness of spacetime convergence
is thereforeacontingent and not, as Janelle
suggested, anecessary efect of transport
development. During the twentieth century
this unevenness has been theproduct of
historicd draumstanceswhich gave
preeminenceto incressing speed and
partiaularly by means of prestigious and
costly investmentsin new tradks and trains.
Under privaeor stateownership therewas
never aperiod when therewas enough capita
forinvestment in morethan avery fev routes
wherehigh usage and premium fares could
guarantee apaybadk Bmostly thoseto the
copital or primaecity. The short term
unevenness of space-timeconvergencehas
been mudh intensified by thedominant

paradigm of higher maximum speeds and new

technology. The quest for speed hastended to
fuel cumulativemodels of economic
development which areinherently
disequilibriating, benefiting morethe capital
or primatedty, somelarger dtiesand afew
well positioned smaller towns. The quest for
speed has partiaularly redefined London@® role
in Grea Britain with gains and lossesto
different parts of its economic profile, its
command-and-control functions being

Doubling of speed (km/hr) Time saved by speed increase (minutes) '
500kmjourney 50kmjouney espedally enhanced.
5010100 300 0 A de@mphasnsmg of speedin thgfutu re(as
100t0 200 150 15 an end in itself or @ ameans of rasing
15010 300 100 10 ridership or profits) should lead to the

[16]
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adoption of less expensivemethods of
attracing passengers (eg. higher service
freguency orintegration of modes) which will
be quickly affordableover moreroutes and
less necessarily foaused on afew key routes
dueto limited investment funds. The
proportion of spead increases due to the
adoption of expensivenew technologies was a
majorforcein creating the unevenness of
spacetime convergence which this paper has
demonstrated. Downplaying thequest for
morespead should lead to amoreeven
spacetime convergence, less dominance by
copital or primaecities such as London, and
moreopportunitiesfor awider rangeof
smalle settlements. This would seem tobea
worthy goal for regiona economic and
transport planners.

Conclusions

Inthispaper it has been shown that space-
time convergence b using asingletransport
technology (ral) Bhas not been aconstant
geographica and historicd process. In
pradiceit has thefollowing feaures:
¥ itwill continuein Grea Britaininto the
next century but with ever smaller
absolutetimesavings;
¥ it hasbeen historicdly vaialein the
rate of convergencewith theinter-w ar
period being oneof inadequately ac-
knowledged p rogress using steam
technol ogy;
¥ it hasbeen geographically variebleinthe
rate of convergence for any historical
period feding somelargecites (end
increasingly somesmalle towns en
routeto them) morethan others;
¥ thehypothesis of spacetime

convergencebeing faster for largecites
than small ones isnot proved because it
is too simple amodel of thepattem of
transport investment;

¥ it has occurred under conditions of
private sami-competitiveownership
(before and after ralway nationalisation)
and public ownership of the railway
system;

¥ the eraof space-time mnvergenceon
most British routes may bereplaceal by
space-cost or space-convenience
convergence and

¥ ade-anphasising of thequest for speed
(and its replacement by other cheaper
ways of improving rail travel) will
spread economic development more
widely and benefit London less
disproportionatdy.
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Abstract

In recent discussions about futuretraffic
growth in Europe, it isgenerdly assumed that
rates of incresse, especidly of road fraght
trefic, aeovaetimated. Sometimes itis
vigorously denied that the ever increasing
division of labour with just-in-time
production processes has an influenceon
transport worth mentioning at all. These
points areaddressed in an attempt to seek an
understanding of thedynamics of thedivision
of labour and thegrowth of traffic. A
theoreicd model is produced which lead to
deductions.

K eywords

Europe, freight, production model, theory

Introduction

In recent discussions about futuretraffic
growth in Europeitis generally assumed that
rates of incresse, especidly of road fraght
trefic, aeovaestimated. Sometimes even the
extremdy moderatepredictionslikethose
from the offidal EU Statisticd Pockebook
(10% morefreight every 5 years) areseen s
excessivdy high. Sometimesit isvigorously
denied that theever increasing division of

Figure 1: Model of aproduction chain

labour with just-in-timeproduction processes
has an influence on transport worth
mentioning at all (e.g. Dieckmann, 1992).
Thesepoints areaddressed in an attempt to
understand the dynamics of the division of
labour and thegrowth of traffic

Thedivision of labour in nearly al
production systems incresses repidly so that
the depth of production (Fertigungstiefgis
further reduced. Car manufacturers (eg.
Volkswagen or Opel/GM in Germany) havein
recent years criticely reduced their depth of
production in this way. The proportion of in-
house production remaning variesdepending
on how it is caaulated but dearly lies below
50%. Even with aproduct as apparently
simple a ayogurt destined for the breakfast
table the chain of suppliers has assumed an
amost implausibledimension (BSge, 1995).
This development isfurther charagerised by a
reduction in thedepth of production at each
levd; even the suppliers of suppliers are
trying to introdu ce @ean produ ctionCby
afrming out component produ ction and
concentrating on corebusiness adivity.

Discussion

We ae now able to assess théefs of
reducing the depth of production using a
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model. Therearesevead kinds of
relationships between thefina manufacturer
and their suppliers. Figurel demonstrates a
few ideadlised and systematically defined
examples which arebased on analysis of
actual manufacturing processes, such asthe
well known yogurt example. Theoretically the
production procurement chain can be
infinitely long. However this hasno rdevance
for the casepresented here. Theendless
regression down the chain of production is
best presented using input/output models.
Theresults can besummed by matrix
multiplication to calaulatethe Leontief
Inverse

Each exampledepicts making aproduct on
threemanufacturing levels. It is assumed that
at each production levd onethird of thevaue
of theproductis produced. Theso called
depth of production at each levd amounts to
about 33% and in the first examplethisis
valid for each stage of production.
Redlisticdly such asimpleexample of the
manufactureof aproduct is unlikely to exist.
Examples B and C consist of formsof the
division of labour aready familiarto us. In
exampleB thenumber of suppliers (from 4 to
2) isreduced further down the chain of
production; in example Cit rises and the
division of labouris greater at the suppliers
than at the end producer.

Theproduction chain will vary according
to theproduct. In present day representative
cases of industrial production thereare
usualy moresuppliers than in theexamples

Figure 2 Modél of atypical industrial supply structure

given above. With the pot of yogurt thereare
at lesst 12 dired suppliers involved and for
the suppliers of the pots, for exanple, there
areat lesst 12 moresuppliers (BSge, 1995).

Analysis

If weanalysewhat happenswhen thedepth of
production is reduced by half and we assume
just 4 suppliers, who in turn each supply 4
suppliers (which isareativdy small
assumption), thisunderestimatestherea
amount of growth (Figure?2).

In order to analysetheincreasein supplier
relationships in asimplemodeée formula, we
assumethe number of suppliers & each stage
to beequa and introducethe following
elements.

Let
S = number of suppliers at each stege and
N = number of produ ction stages

Using this moded formulawe can identify
St=suppliersfrom Stage?2 to Stagel
S = suppliersfrom Stage 3 to Stage2

and in genera
S = suppliersfrom Stagek+1 to Stagek

Using thebinomia formula, the numbers of
suppliers at all stages can betotalled as
follows:

N-

as:Nﬁg'ﬁ -1

k3

i=1

If thed epth of production isreduced in this
model, thenumber of produ ction stages are
thereby incressed to N2, and this results
aocording to theaboveformulain

L SN2 - . o
= N‘T\Ig lel -1 Qransport RdationshipsO

Thefactorof increasein transport
relationships achieved through reducing the
depths of production can bedescribed asa
combination of both formulae. Wecall this
fador F_, and cdaulateit as follows:

~ NZ-1
Fr :N|§NN?§I » SNZN
S

A halving of thedepths of production at each
levd and with it aconsequent doubling of the
stages of production, whereN2 = 2*N, results

[19]
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in the fector F, = S'. Wheretherearefour
suppliers, S = 4, adoubling of thestages of
production from three(correspondingto a
16.5% depth of production) leadsto an
increasein transport relaionships at afactor
of F_, = 4°=64. A halving of thedepths of
production with six suppliers results in the
fagor F , = 6° = 216; end whereS = 7 afador
of 343.

Conclusion

Theincressein transport rdationships,
however, does not definitely mean a
correponding increasein theamount of
trefic (hereweneed specificinformation
about theproduct). Neverthel ess, deductions
made from thefunction rdationships gives
riseto thethesisthat thereduction in depth of
production has considerableinfluence on
trefic and generaes anew, higher degree of
transport relationships. Thisis especidly true

when the number of intermediateproducersis
aready high and numerous suppliers are
present at each supplier level and when the
prevailing depth of production is dready very
small.
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Abstract

Scenarios for the European transport sedor
areused to examinetheimpact on
transboundary air pollution of arangeof
vehicleamission standards, technologies and
demand management measures and to
produce estimates of national emissionsin the
UN/ECEregion. This paper demonstratesthe
possiblereductionsin emissions of nitrogen

damageto human health and the environment
caused by transboundary airpollution. The
Convention cameinto forcein 1993 and has
been extended by five sp ecificprotocolson
nitrogen oxides, sulphur and volatileorganic
compounds.

Thispaper isbased on astudy funded by
the Swedish Environmental Protection
Agencgy on air pollution from thetransport

oxides and volatile organic compounds whickedor in Europe (Hag and Bailey, 1998). The

could beadhieved using different policy
instruments.

K eywords

Business-as-usual, Europe, environmentally
sustainabletransport, long-range
transboundary &r pollution, transport
scenarios, technology, UN/ECE region

Introduction

Air pollution from the transport sector has
important health and environmental effects. It
isamain sourceof nitrogen oxides (NO, ),
sulphur dioxide (SO,), volatileorganic
compounds (VOCs), particulate mater (PM)
and carbon monoxide (CO), and isamajor
emitter of carbon dioxide (CO,) and other

greenhouse gases. The transport sector is a

main contributor to global, regional and local
air pollution. The rates of growth in road and
airtransport both regionally and globally are
indicativeof anon-sustainable trend.
Thelong-rangemovement of air pollutants
from the transport sector, such as emissions of
sulphur and nitrogen oxides, has resulted in
add deposition. Transboundary airpollution
has caused widespread addification of
terrestrid and aguatic ecosystems, which has
had impacts on human health, crop
productivity, forest growth, biodiversity and
man-madematerids. The United NationsO
Economic Commission for Europe (UN/ECE)
Convention on Long-range Transbound ary Air
Pollution (LRTAP) (1979) providesthe
framework for controlling and reducing

study was commissioned & aontribution to
the UN/ECE Task Forceon Integraed
Assessment M odelling (TFIAM), which
supports theLRTAP Convention. The final
reaults of thestudy werepresented at the
twenty-second medting of the TFIAM which
was held in London in December 1998.

This paper examines how emissions of
transboundary ar pollutants (excluding
greenhouse gases) from thetransport sedor
can bereduced in Europethrough the
application of different vehicle emission
standards, technologies and demand
management measures. Scenario anaysisis
used to produce estimaes of national emis-
sions of transboundary air pollutants in the
UN/ECE region.

Traffic growth

Sincetheearly 1980s theroad transport of
fraght and passengers in the European Union
has incressed by roughly 45% and 41%
regpectivdy. In contrast, thetransport of
fraght by ral has decressed while passenger
rail transport hasincreasal by 10%. In the
period 1970-1993 passenge transportin the
member gates of the European Union (EU)
grev & an annua raeof 3.2%. The average
distancetravellad every day by each European
citizen in this period incressed from 16.5 km
to31.5km. Thisgrowthin thedemand to
travel has been mda manly by themotor
vehicle which now accountsfor 75% of all
kilometrestravelled in the EU. Car ownership
in the period 1975-1995 grew from 232 per
1000 p eopleto 435 per 1000 p eople(EC,

[21]
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Table 1. Contribution of road transport to total

anthropogenic NO, emissions (1990)
Country Road tr affic
Austria 68%
Belgium 55%
Denmark 3%
Gemmarny 62%
Finland 44%
France 65%
Greece 21%
Ireland 3B%
Italy 46%
Luxembourg A0%
Netherlands 4%
Portugal 48%
Spain 21%
Sweden 4%
United Kingdom 50%

Source: Corinair (1990)

1995). Tablel presents the contribution of
road transport to total anthropogenic NO,
emissions in 1990.

In Westem Europe forecasts in transport
growth for abusiness-as-usual socenario
indicatethat thedemand for freght and
passenge transport by road could double
between 1990 and 2010. Thenumber of cars
could increaseby 25 B 30% and annua car
kilometrestravelled could increaseby 25%.
The growth reein air transport is aso
expected to increaseby 182% during the
period 1990-2010 (EC, 1992). This growth,
together with the expeded expansion in
mobility and car ownership in Centrd and
Eastem European (CEE) countries, will mean a
significant increasein energy consumption
and transport-relaed ar pollution.

T ransport scenarios for Europe

To examine how emissions of transhoundary
air pollutants from the transport sector can be
reducdd in Europe through the gplication of
different policy measures, threescenarios for
thetransport sectorwere devel oped:

¥ abusiness-as-usual scenario (focusing on

theyears 2010 and 2030);

¥ atechnology scenario (2010 and 2030);

and

¥ an environmentally sustainabletransport

scenario (2030).

Inthedevelopment of the scenarios,
datasds of adivity levels and energy used by
the transport sector in UN/ECE countries,
which havebeen built up over anumber of
years & the Stockholm Environment Institute
(SH!), wereused. The datesets have been used
for estimating future emissions from the
transport sector (Bailey, 1995) and for
constructing abaement cost curves for usein

integrated assessment models (Bailgy, 1996).

Thescenariosfocusmainly on road
transport (motorgycles, light duty and heavy-
duty vehicles), boas, ships and trains.
Airadt and off-road machinery are not
included in the scenarios. Thescenarios
examine the impact on air pollution of a range
of vehideEU emission standards (the so
cdled Eurol, II, lll and 1V stand ards) and
technologies to produce estimates of national
emissions of transhoundary air pollutants in
the UN/ECE region. EC Directive 70/220/EEC
lays down thetechnica requirementsfor light
duty motor vehides and the limit valuesfor
carbon monoxide and unburnt hydrocarbon
emissions from the engines of motor vehicles.
Over thepast 25 years these requirements
havebeen made morestringent by aseries of
amendments. Euro | limits cameinto effect in
1993 and meant that all new petrol cars
needed to befitted with athreeway catdytic
converter; Euro I, which wereseparatelimits
for petrol and diesdl cars, cameinto forcein
1997; Euro Il standards are expected to come
into forcein 2000; and Euro IV emission
limits areexpected to comeinto forcein 2005.
The exact limitsfor Euro |1l and Euro IV have
yet to be gpproved.

Business-as-usual scenario
The business-as-usual scenario (BAU) for
2010 and 2030 isbasal on acontinuation of
present trends in transport teking into
considerdion expeded changesin vehicle
emission legislaion. It can thus be considered
as abasecasescenario. Thekey assumptions
for theBAU 2010 and 2030 scenario are:
¥ an increasein totd vehiclekilometres
travelled according to OECD (1995)
figures presented in Table3;
¥ no significant changein occupancy rate;
¥ no significant changein modal shift;
¥ all vehicle categories meet SEI®
interpreation of the forthcoming Euro 111
standards
¥ areduction in the sulphur content of
fuel;
¥ animprovement in fuel efficiency for
petrol carsof 5 litres/100 km and 4.5 1/
100 km for diesd engines; and
¥ al0%increasein fuel efficiency for
heavy duty vehicles.

Technology scenario

The 2010 technology scenario assumes that
technology will beused to improvefuel
effidency, fuel quality and meet SEI®
interpreation of the forthcoming Euro |1l and
Euro IV emission standards. Thetechnologies
used in this scenario areaimed at reducing






