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

Peter Loffler

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’'s Counsel at thePublicInquiry
into asedion of theNorth Circular Road in 1985 staed that
“... the proper way to advancethe [GLC] caseis to put their
evidencebdorethe Secretary of Statg to put their evidence
beforethe Government and say “This is theresult of our
research; your policy for roads should beamended
accordingly - at least it should bereconsidered on thebasis
of this evidence.” In responseto this recommendation the
GLC presented this paper to the DoT. The Secretary of State,
Nicholas Ridley, responded: “No attempt has been made
eitherto assess thebenefits which additiona trafficmight
bring to thecommunity asawhole or to evaluateits adverse
effects” ... “wehaveno intention of building urban motor-
ways” ... “the[Government does not] disregard the views
of Londoners”.

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 “Trunk Roads and the Generaion of Traffic’.
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
ideasliketrétfic ' degeneration’ and 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
#= 1 billion of very soft loansfrom 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‘itis good for business'. It used to be
popular to repea the(raher old) saying ‘when
you'rein ahole sop digging’. Transport
policy in thevast majority of theworld’s
congeded and unhealthy cities could be
summarised as ‘whenyou’rein 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,

Freight transport in urban areas —
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 ‘morevehicles, carrying fewer
passengers per vehicle aremaking moreand
longer trips’ (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 ‘discovered’ as 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— 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’s 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;

= Locadlly, road traffichas becomeone 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);

* Trucksbear high safey risks and cause
serious tré&fic accidents;

e Trucksdemand partiaularly high land for
transport infrastructureleading to strong
separation efeds and urban sprawl;

= Atthesametime, trucks require
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 — the contributions of
fraght transport by road to economic
development on theonehand and its
significant deterioraive effects on theother —
that the concept of sustainabledevdopment
might bring new light on theseissues. The
discussion around sustainability makesit
clearthat ‘thereisno longer any way of
separating environment and development’
(von Weizsadker 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 —the
greenhouse dfed isawell-known example —
andthat thisismainly theresponsibility of
theextranely high levels of per capita
production and consumption in therich,
industrialised countries of theNorthern
hemisphere (von Weazsé&cker 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 We zsé&cker 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
infulfilment of the‘Charter of European Cities
and Townstow ards Sustainability’ (theAlborg
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'’s
Environmentally Sustainable Transport
Projed, which sought to givemoremeaning to
theterm ‘sustainabletransport’. It defined
environmentally sustainabletransport as

‘Transport 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
renewablesubstitutes’ (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
sedions. In thefollowing, thetemrm ‘City
Logistics' will 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 resped isthe
highly in efficient organisation of freight
transport within cities: in Germany, average
truckloads ocaupy less than haf of thetrucks'
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 thepercaeiva 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 ‘gan perfect

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

control over upstream and downstream flows'i€dly 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]

toretalers and final customers. Inpracice
one could imaginea'hyper-truck’ equipped
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 aosts). Thus,
it could be seen as another brilliant example
of the ‘efficiency revolution’, one of the most
important strategiestowards sustainable
development (von We zséacker et al., 1998).
Perhaps not surprisingly, logistics solutions
appearto beoneof themost prefared
approaches of local govemment, cities’
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 adors, whereasthe ‘heaviest’
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 — particulary road
transport — 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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Feriphery

Inner ity Bres

City Cervre

transport (von Wazsécke 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 severd years’ timeg 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)

Tareport within
e ares

Tansport eniefirg o

Figure 3: Freight transport flows in the hinterlands of Stuttgart, Germany (Ruske, 1996)

(8]

lezdireg the ares

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, Gertmany The enamous amount of
fraght transport within theperiphery and
hinterlands makes it clear that a
comprehensive stratggy for sustainable
mobility primarily needs to give atention 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 ‘logistics
landscapes’ crossed 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
Logistics suffer ladk of data, municipal staff,
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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 ‘...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 thereforebe—in line
with recommendations made by von
Weizsécker et al. (1998) —to create
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 ‘emlogical truth’ would harness dl
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,
‘intelligent rail’, even 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:
= Rgyiona networks promoting sustainable
development, eg.the‘Xarxa network in
Spain, the dtiesin the Kouvolaregion in
Finland, or theNetwork ‘Villes et
dévél oppement durableMidi-Pyrenées'.
These could help City Logistics to
develop theregional dimension required
to overcomethenarrow focus on aty
centres.
= The'Bremen 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 thequestion ‘when
does thetran leave? was avalid onewheress
‘whereisour destination today? was not.
Places aould be reliad on not to move eout.
Themetaphor of ‘space-timeconvergence
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, transport’s 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

[11]
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do not haveonevery fast direc train and
other much slow er ones. Efficient linerun-

[12]

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

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 — therateof
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 s analogy, the steps’ treads were
sloping (repeated minor improvements) rather
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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 ‘shrinking’ of Britan was not
at thesameraeevaywhere Figurel

highlights the spatial unevenness of the spacré—

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 McHd e (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 Janell€'s 1969 argument of transport
investment being proportional to urban size,
to develop amod el of an urbanimplosion —

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 ‘railway Britain’. Y& wecan note some
departures from theaverage Kent is thesame
shape and size as before—ind eed both

Figure 2 Therailway geography of Great Britain in 1914

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
lin€'sperformanceiswell below average.

The opposite changeis thelopsided
shrinkagebaween the East Coast towns and
those on theother main routes. Of theten
places with the biggest ‘movestowards
London’, six areserved by theEast 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 ‘stick out’ even 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. Acoording to Railtrack’s
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 1960’s 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’s 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’sr = 0.918; significant
at the 0.01 level) and the less strong
correlation between thep ercentagetime
savings and distancefrom London (Pearson’s 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 smdler ones. Janell€'s
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

Approximate travel radius

et 2-F10UT TaCIUS

{1914)

89 Fy 5 2-hour radius
{1998}

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

London has benefited from all the other aties’
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‘InterCity’ journeys are
now as short as ‘long 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’s 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’s headquarters. ThelLondon 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’s role as the national focus has been

[15]
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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 ‘contract’ faster 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
peopl€’s lives s train spead increases. 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’s speeds.
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 peoplestravd
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 —mostly 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’s 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— using asingletransport
technology (ral) —has not been aconstant
geographica and historicd process. In
pradiceit has thefollowing feaures:

e itwill continuein Gred Britaininto the
next century but with ever smaller
absolutetimesavings;

e it hasbeen historicdly vaieblein the
rate of convergencewith theinter-w ar
period being oneof inadequately ac-
knowledged p rogress using steam
technol ogy;

= ithasbeen geogrephicaly 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 hasoccurred under conditions of
private sami-competitiveownership
(before and after ralway nationalisation)
and public ownership of the railway
system;

= theeraof space-timemnvergenceon
most British routes may bereplaceal by
space-cost or space-convenience
convergence and

= ade-anphasising of thequest for spead
(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

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 (Bége, 1995).
This development isfurther charagerised by a
reduction in thedepth of production at each
levd; even the suppliers of suppliers are
trying tointroduce‘lean production’ by
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

Praduct Chain

; f U "%.‘ 'u’ '

Figure 1: Model of aproduction chain

Transport
Relationships
4

42
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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

" T ey e
Al AN LT Ure!

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 (Bége, 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:

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

. oSw.g

S.1 -1 ‘Transport Rdationships’

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:

SN2-1 -1
TR SN.1 _ 1

=~ GN2N

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.

References

Boge, S. (1995) ‘Thew ell-travelled yogurt pot:
lessons for new freight transport policies and
regional production’ World Transport Policy &
Practicevol. 1, no. 1.

Commission of the European Communities
(1998) Transport in Figures— Statistical
PocketboolCEC, Luxembourg.

Dieckmann, A. (1992) ‘Themarke& economy
in traffic as eclogica and economic
determinant of abdanced division of labour’
Wirtschaftsdienstl, pp. 562-5.

Holzepfdl, H. (1992) ‘Freight trafic and the
limits of the division of |ebour’
Wirtschaftsdienstl, pp. 555-8.



Scenarios for Transboundary Air Pollutants from
the Transport Sector in Europe

Address for correspondence:
Gary Haq

Stockholm Environment
Institute

University of Yok

Yok

YO105YW

Fax: 01904 432898

Email: gh7@york.ac.uk

The authors wish to
acknowledgethe
support of the Swedish
Environmental
Protecion Agency who
funded the study on
whichthispaperis
based. They aregrateful
to LarsLindau of the
Agency and the
members of the UN/ECE

Task Forceon Integrated

Assessment Mod elling
(TFILAM) for their

helpful comments. The
final results of thisstudy

werepresented at the
22" meding of TFIAM
in 1998.

Haqgé Baley: Scenarios for
TranshaundaryAir Pol utarts from
the Transpat Sector in Europe

World Trarsport Policy & Pradice
5/2[19%9)] 21-27

Gary Haq and Peter Bailey

Stockholm Environment Institute at theUniversity of York

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 N&ions’
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 — 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:

e abusiness-as-usua 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:

e an incressein totd vehiclekilometres
travelled according to OECD (1995)
figures presented in Table3;

= no significant changein occupancy rate;

* no significant changein modal shift;

= al vehiclecaegories meet SEI's
interpreation of the forthcoming Euro 111
standards

= areduction in the sulphur content of
fuel;

= animprovementin fuel efficiency for
petrol carsof 5 litres/100 km and 4.5 1/
100 km for diesd engines; and

= al0%increasein fudl efficiency for
heavy duty vehicles.

Technology scenario

The 2010 technology scenario assumes that
technology will beused to improvefuel
effidency, fuel quality and meet SEI's
interpreation of the forthcoming Euro |1l and
Euro IV emission standards. Thetechnologies
used in this scenario areaimed at reducing
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the transbound ary air pollutants and arenot
direcded & reducing greenhouse gases such as
cabon dioxide. A technology scenario for
2030isunderteken for aselecded number of
countries. Thetechnology 2030 scenario has
the sane assumptions as the 2010 scenario,
except dl thevehicle catggories med Euro IV
standards. The key assumptions for the
technology scenarios are:

= trafficgrowth aspredicted in the
business-as-usua scenario (2010 and
2030);

= 50% of each vehicle catggory meets Euro
emission standards Il end IV. For the
2030 scenario al vehicle caegories meet
Euro IV stand ards;

= al5%shift from petrol to diesd for light
duty vehicles. Itis assumed that this is
motivated by climatechangepolicy
concems (although it does have
potentially negativeimplicaions for
locd air quality);

e animprovementin fuel efficiency for
petrol cars of 51/100 km and 4.51/100
km for diesel engines;

= al0%incressein fue efficiency for
heavy duty vehicles;

= areduction in the sulphur content of
fuel;

= 6% of thevehicleflest uses dtemative
fuels (dedric (1%) and hybrid cars
(5%0));

e al urban buses run on compressal
natural gas (approximately 5% of heavy
duty vehicles arediesel buses). The use
of naturd gasis thefavoured option in
many European countries; however,
others are considering biofuels (such as
alooholsor fuel derived from oilseed
rape. This scenario simply assumesthat

Whitelegg, 1997). In 1996 the OECD initiated
agudy on EST and defined it as
transportation which does not endanger
public heath or ecosysteans and meets needs
for acoess consistent with:
1. useof renewabl eresources at below therate
of rggenerdion; and
2. useof non-renewableresources below the
rates of development of
renewabl e substitutes (OECD, 1996).
The OECD identified anumber of
objedivesfor an EST:
* an 80% reduction in carbon dioxide
emissions beween 1990-2030;
= a90% reduction in nitrogen oxide
emissions beween 1990-2030;
= a90%reduction in volatileorganic
compounds between 1990-2030;
= a90% reduction in particulatematter
(PM,,) between 1990-2030;
= anegligibleleve of noisenuisanceby
2030;
« stabilisation of direa |and use for
transport outsideurban areas between
1990 and 2030; agood living climae
inside urban areasin 2030; indirect land
usein 2030 represents half of the 1990
level.
The EST scenario adopts the OECDs targets
for NO, and VOCs.

Calculation of vehicle emissions
In the devdopment of the scenarios OECD

(1995) growth rates were used. This was done

to give consistency across Europe instead of
using national sources of forecasts. In
pradice very few countries produce such
forecastsin areadily accessibleform (if at al)
and the useof the OECD study has the

compressed natural gas will be favoureddvantagethat an estimaeis auitomaticdly

Environmentally sustainable transport
What ectually constitutes an environmentally
sustainabletransport (EST) system has been
discussed widely in theliteraure (Roberts et
al., 1992; RCEP, 1994; SEPA, 1997; Haq, 1997;

Table 22 Annual growth rates in motor vehicle stock (%)

1990-2000 20002010 20102020 20202030
Europe 20 10 10
CEE Countries 51 45 37 35
Source: OECD, 1995
Table 3: Annual growth rates of motor vehicle kilometres travelled (%)

1990-2000 20002010 20102020 20202030
Europe 21 11 10
CEE Countries 49 45 4.0 36

Source: OECD, 1995

availablefor all countries. The OECD growth
rates used areperhaps ovea-pessimistic of
what is generally suggested in many studies.
However, this isoffset by theimprovement in
fuedl efficiency for petrol cars of 5 1/100 km
and 4.5 1/100 km for diesel engines and a 10%
increasein fud effidency for heavy duty
vehicles, which is probably an optimistic
interpreation of what is possible.

Emission factors

The emission fadorsused in each scenario
wereEC standards for Light Duty Vehicles
(LDVs) and Heavy Duty Vehicles (HDVSs)
(Greening, 1998; pers comm.). Tables4 and 5
present thelimitsfor HDVs and LDVs asa
percentage of theinitial EC stendard. For
HDVs Euro |V istaken as an 85% reduction.
HDV gasolinehavethe same percentage

[23]
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Table 4:HDV emission reductions (gasoline and
diesel) as apercentage of initial EC standard

Standard Yea NO, HC CO PM
Reg. 49 1980 0 0 0 0
Euol 1991 56% 5% 68% O
Euroll 1993 61% 5% 71% 5%
Euo il 2000 7% &% 8% %
Euro IV 2006 8% 8% 8% 8%

Table 5:.LDV emissionreductions (gasoline) as a
percentage of initial EC standard

Standard Yea NO, HC co PM
EC 1504 1983 O 0 0 0
Euol 1991 8% 8% 8% 48%
Euroll 1996 91% 91% 8% 63%
Eurolll 200 9%9% 9% 9% 81%
Euro IV 2005 9% 9% %% 8%

Table 6:LDV emissionreductions (diesel) as a
percentage of initial EC standard

Standard Yea NO, HC (0(0) PM
EC 1504 1983 O 0 0 0
Eurol 191 8% 8% 8% 48%
Euroll 1996 8% 8% B% 63%
Eurolll 2000 90% 9% 9% 81%
Euro IV 2006 4% %% 98% 8%
Table 7: Summary table of oxides of nitrogen tail pipe emissions (NO, equivalents)
(Kilotonnes)
Country 1900 BAU 2010 Change Tech 2010 Change
Austria 14 36 -76% 28 82%
Belgium 190 76 60% 53 2%
Denmark 102 49 5% 31 -10%
Finland 119 30 5% 2 82%
France 1038 278 3% 208 -80%
Gemany 1630 415 -5% 307 81%
Greece 114 78 3% 53 53%
Ireland 44 17 61% 13 -71%
ltaly 946 215 % 164 83%
Luxembourg 9 7 -17% 6 -35%
Netherlands 272 125 H54% 0 6%
Portugal 107 36 6% 27 5%
Spain 512 260 4% 179 -65%
Sweden 163 2 -14% 2 81%
UnitedKingdom 1383 435 ©% 316 -T%
EU 15 6783 2099 6% 1529 -TT%
Belarus 4 18
Bulgaria* 137 13 91% 9 93%
Croatiat* 28 18 -36% 8 -71%
CzechRepublict* 143 40 2% 23 -84%
Estoniat* 40 14 ©65% 9 -718%
Hungary** A 35 63% 26 2%
Latviat* 25 18 28% 13 -48%
Lithuania#* 53 16 0% 13 5%
Macedonia 6 3
Moldova 2 1
Now ay &4 67 20% 40 52%
Poland* 243 70 -711% 51 1%
Romaniat* 50 44 -12% 25 50%
Russian Federation 1582
Slovakiat* 56 7 88% 5 91%
Slovenia* 34 3 91% 2 A%
Switzerdand 101 37 63% 30 -10%
Ukraine 41 251
*  Connar

**  Roadtrarsport anly
[24]

reductions as HDV diesel. Theraluctions in
Table6 for light duty diesel vehicles appearto
belargebecausethe baseline of Regulation
15.04 isused. In pragice many LDV diesd
vehicles outperformed the 15.04 stand ard.
Thisis not aproblem for the study
methodology, @ emission facorsin g/km ae
used for the different Euro standards to
estimaevehicleamissions for each scenario.
Emissions from trains, boats and ships are
estimaed on thebasis of fuel usein 1994 (or
an earlieryearsuch as 1992 if |aterdatawere
not available. Thisparaneta has not been
projeda to theyear 2010 or 2030 and it is
simply assumed that present fuel levelsby rail
and marinetrafficreman constant. Emissions
from boas and ships relaeto domestic(i.e.
national) marinetransport activity emissions
from marine activity in the North Sea, Bdtic
Seaand Atlantic Ocean arenot estimated.

M ethodological considerations

A large amount of datais required to produce
estimaes for all European countries. In some
cases dataarenot avdlabledthough this
situation has improved considerably in the
last fiveyears as morestatistics for CEE
countries have been collated by international
bodies such as UN/ECE. Theavail ability of
tretfic datafor CEE countries wassstill limited
in some cases, especidly for the Russian
Federdion and Ukraine

Overdl, theaccurecy of theresults for
European Union countriesis probably not
constraned by theavadlability of data-the
methodology is probably thelimiting factor
here Thisis thesituation for oth er countries,
for example Norway, Switzerland and even
some CEE countries such as Poland or the
Czech Republic. However, itis morelikely
that dataquality has alarger impact on the
remaning ocountries and that, overdl, the
quality of theestimates of future emissions for
these countriesis poorea. One genera point is
concemed with 1990 emission data These
datawereused both for 1990 transport sector
NO, and VOCs amissions in the EST scenario.
The 1990 emission datawerenecessary to
providearefaencelevd for emission
reductions. Occasionally, the datawereonly
availablea thenationa level or the pedigree
of thedatahas been questioned dsewhere
Any errorsin these 1990 refaencelevd
emission datahaveimplicationsfor thetarget
levdsin thevarious scenarios and theresults
should beinterpreed with thisin mind.



Table 8: Sunmary table of VOCs tail pipe emissions (Kilotonnes)

Country 1990 BAU 2010 Change Tech 2010 Change
Austria 114 29 5% 2 81%
Belgium 189 40 -T% 29 -85%
Denmark 9 24 -76% 17 83%
Finland 73 21 -11% 16 -718%
France 1170 224 81% 170 85%
Gemarny 1234 286 % 238 81%
Greece 137 43 £% 4 5%
Ireland 62 9 -85% 7 8%
Italy 94 199 -1% 152 -84%
Luxembourg 10 6 -40% 5 5%
Netherlands 184 57 ©% 43 7%
Portugal 81 24 1% 18 -718%
Spain 449 127 2% 93 1%
Sweden 14 R -1% 24 84%
United Kingdom 932 216 -718% 159 84%
EU 15 5892 1337 -TT% 1027 83%
Belarus 16 10
Bulgariat* 74 12 -84% 9 88%
Croatia** 37 8 -718% 5 -86%
Czech Republict* 53 24 55% 16 -10%
Estonia* 28 5 82% 3 8%
Hungary** 79 23 1% 17 -78%
Latvigt* 33 6 82% 5 85%
Lithuaniat* 45 8 82% 7 84%
Macedonia 3 2
Moldova 1 1
Now ay 83 24 3% 16 82%
Poland* 248 47 81% 35 -86%
Romaniat* 76 15 -80% 10 8™%
Russian Federation 682 525
Switzerdand 83 31 -65% 25 2%
Slovakiat* 40 4 9% 3 9%
Slovenia 2 2
Ukraine 162 126
*  Corinair
** Roadtrarsport anly

Results

In the Business-as-usual (2010) scenario
present trends and agreed | egislation should
giveamission reductions of approximatdy

70% for NO, and 75% for VOCs compared to

1990 levds; however, many countries are
likely to experiencean incressein CO,
emissions. Tables 7 and 8 presentsthe
emissionsof VOCs and NO, for each of the

BAU and technology scenarios
The technology scenario assumes that new

emissions technology, amed & reducing

transboundary ar pollutants, will be
implemented on awide basis and will

perform effedively in service If thisisthe
case, many countries could achievean 80 —
85% reductionin NO, emissions. This

scenario has aoncentraed on technologies for

reducing reggional pollutants; thereore

compared to theBAU scenario CO, emissions

arenot reduced dgnificantly.

The environmentdly sustainabletransport

scenario highlights that technology doneis

unlikely to besufficient to achievereductions
in polluting emissions. A wide rangeof other
policy measures has heen applied (often a& a
locd scalg in many European countries.
Theseprovide evidence of how thedemand
and need to travel can bereduced and how
transport can becomemoresustainable.

TheEST scenario assumes that a90%
reduction in theemissions of NO, and VOCs
by 2030 and that thenationa Kyoto targets are
achieved. TheEST scenarios for Sweden and
Hungary arepresental here

Sweden

Tables9 and 10 present theNO, and VOC
emissions for Sweden. Thelowest reduction
in NO, (69%) and VOC (75%) emissions is
achieved in theBAU 2030 scenarios. The
highest reductionin NO, (83%) and VOC
(87%) amissions is echievel in the technology
2030 scenario. A further 7% reduction in NO,
and 3% reductionin VOC emissions are
required in order to meet theEST targe
(Figure 1).

Table 9:NO, emissions (Kilotonnes)

Sweden

Reduction
Sceraio 1990 2010 2030 2010 2030
BAU 163 42 50 4% 6%
Tech - 32 28 81% 8%
EST - - 16 - 90%
Table 10: VOC emissions (Kilotonnes)
Sweden

Reduction
Scenaio 1990 2010 2030 2010 2030
BAU 14 3R 39 % 7%
Tech - 24 21 8% 8%
EST - - 15 - 0%

Figure 1: Sweden: Emissions of nitrogen oxides
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Hungary

Tables11 and 12 present theNO, and VOC
emissions for Hungary. Thelowest reduction
in NO, (28%) and VOC (41%) emissions is
achieved in theBAU 2030. The highest
reduction in NO, (78%) and VOC (83%)
emissions isachieved in thepost-Kyoto 2030
scenario. A further 12%reductionin NO, and
7% reductionin VOC emissions arerequired
inorder to meet the EST target (Figure2).

Table 11: NO, emissions (Kilotonnes)

Hungary

Reduction
Scenario 1990 2010 2030 2010 2030
BAU 7 b 68 63% 28%
Tech - 26 33 7%  60%
EST - - 9 - A%
* Roed transport only
Table 12: VOC emissions (Kilotonnes)
Hungary

Reduction
Scenario 1990 2010 2030 2010 2030
BAU e 23 a7 0%  41%
Tech 17 5 8% 6%
EST 8 AN%
* Roed transport only

Figure 1: Hungary: Emissions of nitrogen oxides
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Conclusion

Transport hasimportant implicationsfor air
pollution and human health. In Western
Europe forecasts in transport growth indicate
that thedemand for fraght and passenger
transport by road could double beween 1990
and 2010. Thenumber of cars could increase
by 25 —30% and annua car kilomeres
travelled could increaseby 25% (EC, 1992).
Improvementsin vehicletechnology can, to a
catan extent, reducevehiclerdated

pollution; however, this will not beenough to
meet EST targds such & a90% reduction in
NO, and VOCs amissions by 2030.

Theprojected incressein car ownership
and use in Europe and the rdianceon fossil
fuels mean that, in the absenceof policy
meaaures direcded towards reducing the nead
and demand to travd, therewill beaconsider-
ableincressein oil-basal fuel consumption
and vehiclerdatal pollution. High raes of
growth in both freight and passenger treficin
Europe are indicative of anon-sustainable
trend. This will havesignificant implications
for emissions of NO, and VOCs, and regional
airpollution.

The scenarios examined providea
comprehensive atempt a exploring futures
for regiona air pollutants from the transport
sedor in Europe. Although themethodology
used in the scenario analysis wasless detail el
compared to many nationa studies, the
scenarios do provideuseful datafor
comparing theimplications of catan policy
meaauresin different European countrieson a
broadly consistent basis. The avail aility of
data for Central and Eastern European has
improved over thelad fiveyears; however,
therestill ranains anumber of gaps in data
which influenced the cal cul ations of
emissions for some CEE countriesin this
study.

Stricter emission standards, fuel quality
standards and implied technologicd controls
do appearto haveanimportant roletoplay in
reducing reggional airpollution, assuming that
technologies perform in serviceand that
advances aremadein emission controls for
diesel vehicles in thenext fivetoten years.
However, other policy measures arerequired
asthe expectad increasein mobility and car
ownership will reducethebenefits achieved
with the introduction of new technologies. A
greater scope exists for adopting policy
meaaures direcded towards reducing the nead
and demand to travd. A number of measures
(eg. carfreezones, park and ride, reduced car
parking and increased provision and use of
publictransport) are a ready being
implemented successfully at thelocal level,
usualy as adired result of experiencing poor
air quality, congestion and other effects
caused by trdfic

Transport hasimportant implications for
national CO, reduction targets under the
Kyoto protocol. A reduction in theuseof
motorised transport will not only havethe
benefits of reducing vehicle-relaed ar
pollution, but dso noisepollution, congestion
and road acddents as well asimproving the
overdl quality of lifein towns and cities.
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The transport sector will continue tobea
significant sourceof air pollution into the
next century. Theadoption of new technology,
strider standards and policiesto reducethe
useof themotor vehicleand to encouragethe
useof moreenvironmentally friendly modes
of transport will beimportant if reductionsin
vehiclerdated pollutants areto beachieved.

The scenarios demonstraethe possible
reductionsin NO, and VOCs and other
pollutants which could beachieved using
different policy instruments. They dso
highlight the potential for further acion
which could be teken within the transport
sedor in order to achieveareduction in
regiond airpollution within thenext twenty-
five years.
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Abstract

The Department of Transport’'s Counsel & the
Public Inquiry into asedion of theNorth
Ciraular Road in 1985 stated that “... the
proper way to advancethe[GLC] caseisto
put their evidence beforethe Secreary of
State, to put their evidencebeforethe
Government and say “This is theresult of our
research; your policy for roads should be
amended ecoordingly - at lesst it should be
reconsiderad on the basis of this evidence.”
In response to this recommendation the GLC
presented this paper to theDoT. The
Secretary of State NicholasRidley,
reponded: “No attempt has been made either
to assess the benefits which additional tréfic
might bring to thecommunity asawholeor
to evaluateits adverse effects” ... “wehaveno
intention of building urban motorways” ...
“the[Government does not] disregard the
views of Londoners’.

The paper was presented to the Transport
Committeeof the GLC on 10" duly
1985. TheCommitteerecommended its
publication on awidebasis. Soon
after, the GLC was abolished despite
approximatdy three-quarters of Londoners
canvassed being opposed.

This paper was tested and acoepted by the
Standing Advisory Committeeon
Trunk Road Assessment in their 1994 report
“Trunk Roads and the Generdion of Traffic’.
The Government acoepted the SACTRA
report.

K eywords

Cost-benefit analysis, infrastructure supply,
London, tréffic generdion, transport demand,
trunk roads

Introduction

It haslong been considered that the
construction of major new roads will generae
tretfic. Asearly as 1937 an officid study of
London’s roads (C.H. Bressey, 1937) noted

“theremarkablemanner in which new roads
createnew treffic”. Acoording to the study,
immediatdy &ter the Great West Road was
opened in 1925 it “carried 4'/, times more
vehicles than the old route was carrying; no
diminution, however, ocaurred in theflow
(sic) of traffic dong theold route, and from
that day to this, the number of vehicleson
both routes has steadily incressed”. This
phenomenon, recognised nearly fifty years
ago, is no less conspicuous today.

In the past, much enphasis has been
placed on building new roads in towns. This
policy isbased on the pramisethat traffic
growth occurs naturally, dueto factors such as
rising incomes and increasad car ownership
(and, following from those, adeaeasein the
use of public transport leading to higher fares
and raduced services) and that, unless new
roads areplanned to caterfor such growth,
therewould bedetrimental economic and
environmental consequences. However,
contrary tothisistheview that, if traffic
growth does ocaur naturdly then incressing
the supply of road spacewill reinforcethe
growth process not only by encouraging trave
by car and reducing traved by publictransport,
but in thelonger term by encouraging
increased car ownership and locational
changes. This effect would beeven more

marked in areas of suppressed demand where

the supply of new road cepacity would
removeany constraintson trafficgrowth.
Presenting adetailed account of exactly
how traffic volumes adjust to the anount of
road paceavailableis aprecarious task. In
the past, few efforts havebeen made to
estimaethe effeds of constructing new
infrastructureon trafficvolumes. Thisis
despite recommendations madein the Leitch
Committee Report which stated the following:
“Weaemnvinced that bedoreand after
studies form avaluable check on forecast-
ing and evaluation procedures, and weare
surprised that the Department has not
thought it worthwhileto pursuethem in
thepast. Wetherdorerecommend that
procedures should be established for the
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exeaution of beforeand after studies and

that aprogranme of such studies bedravn

up and implemented.”

This report provides evidence from such
information as is currently availebleto show
that the credtion of mgornew road space
generaestrefic.

Availability of Traffic Data

For an dfectiveanalysis of how traffic
charageristics changein response to the
introduction of new highway fadlities, itis
essential that rdiablehistorictraffic datafor
the areais avalable.

GLC Traffic Monitoring
ThelntelligenceUnit within the Greeter
London Council has been regulary colleding
and processing trafficdatasince 1968. A
limited anount of datawas owlleded before
1968 but the Intelligence Unit do not consider
this to bereliableor comparablewith data
collected from later surveys. Thethree
methods used are:

i) aseriesof manua counts carried out &

Figure 1: Location of Road schemes analysed

two- or threeyealy intervdson every
road which crosses apattern of cordons
and screaenlines within the Greater
London Area(see Figure 2);
ii) permanent automatic traffic counters
installed & anumber of points on the
main roads of GregterLondon; and
iii) link count and speed studies carried
outin threeyealy cydesfora
sel ected road network covering the
wholeof Greate London (seeFigure3).
Theinformaion gahered from this series
of surveys issummarisad at reggular intervals
in the Tr&fic Monitoring Review, which
presents apictureof thecurrent traffic
situation and the changesover theyears. The
most recent of thesereviews comprisesthe
reaults of dl phases of the programmewhich
werecompleted up to theend of 1983.

The dataolleced by the Intelligence Unit
has been themajor sourceof information for
this report.

GLTS
In addition to the datadesaibed above avast
amount of informaion is availablefrom the

bl Tostial
Mewthees Appinash
Blackwall Tl
Southern Apprnasth
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Figure 2: Location of cordons and screenlines in Greater London Theuseof trafficcounts in GLTS is re-
strided to supplementing and validating other
surveys and tréeffic speeds arenot surveyed in
GLTS at dl. For thesereasons GLTS datahas
not beenwidely used in this report. However,
information from the 1962 survey hasproved
useful for comparison purposes with data
collected at alater date.

Past studies

It israrefor acomprehensive before-and-after
study to becarried out whenanew roadis
opened. An exception wastheopening of
Westway, amotorway-standard road |eading
into centra London opened in July 1970 (see
below). Other schemeswhich havebeen
studied in this way includetheopening of the
new Blackwall Tunnel and thesouthern
approach roadsin 1969 whichwas
accompanied by an intemal GLC study,
illustrating the &feds on traffic arossing the
lower Thames. In recent years, Hertfordshire
County Council has carried out aseries of
beforeand-after studiesto anaysethetraffic
effects of new road schemesin Hertfordshire.
Wherered evant, information from these
studies has been used in thepreparation of
this report.

The valueof gudies such asthesewas
clearly remognised by theLeitch Committee
and partiaular attention was paid to the
apparent rductance of the Department of
Transport to producesuch studies. In none of
the studies made availebleby the DoT for the
Leitch Report isthereacmparison of trefic
directly before and after the opening of a new
road with flows observed anumber of years
after the road’s opening. A report produced by
the Road Research Laboratory in 1960 (The
London-Birmingham Motorway: Traffic and
Economicspnly compared predicted trefic
ontheM1 for ineand July 1960 (seven and
eight months afterit w as opened) with average
flows measured on theM1 during those
GreaterLondon Transportation Survey (GLTS)  months (seeFigure4). Thisinitial anaysis
which is aseries of comprehensivestudiesof ~ Wasnot followed up with any further analyses

Londoners' travel behaviour, first set up in in order to establish theway in which traffic
1962. Thesurveyswereset up initially to reected to the new road over theyears The
assess policy options on strategic road inadequacy of the Department’s method of

building. Because of thewealth of information  assessing thefuturetrafficlevels on new roads

the surveys in 1971 and 1981. Theresults sedion of theM 1 which wasdesigned to dual
werearrived at from threemain methods: two-lane stendard was widened to dua four-
i) homeinterviewsbased on a2%sample lane
of all households in thesurvey areg Clearly, past studies areof limited valueon
ii) roadsideinterviews on the GLTS their own for assessing the effeds of anewly
boundary and along thelineof the constructed road on trétfic characeristics.
River Thames; and However, they can provide auseful starting
iii) self completion formshanded to point for further analysis.
drivers
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Figure 4: Actual and predicted flows onthe London to Birmingham motorway (M 1),
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Box 1: Categories of generated traffic

Redistributed traffic

Thisconsigs of trips which were previously made to entirely different destinations, or
which began at different origins, but which have changed because of the attractiveness of
the new highway and the opportunities made available by it, e.g. a new highway may
provide easy accessto a previously unpatronised shopping centre.

Changes in modal split

These usually occur when people perceive an advantage in using a different mode of
transport. Building a new highway facility may make a route so attractive thet traffic which
formerly made the same joumey by public transport may now do so by car. The amount of
converted traffic is dependent on such factors as joumey times, convenience and economy.
A change inthe modal split can occur in conjundion with redistribution.

New traffic

Thisis traffic which did not previously exist and which resuts entirely from the
construction of new highway facilities. In order for new traffic to be generated, the new road
would need to offer increased convenience and accessiblity between two cities may
generate new traffic.

Development traffic

Thisarises when land adjacent to amajor new road is developed. Such development
tends to occur at amore rapid rate than normal and the resulting ‘development’ traffic can
contribute substantially to the longer term traffic grow th on new roads.

Components of Traffic Growth

The growth of trafficin response to the
introduction of new highway facilities can be
broken down into two broad categories
current (or resssigned) traffic and generated
traffic.

Current Traffic

Current, or ‘resssigned’, tretfic comprises
those vehicles currently using aroad network,
which would transfer to anewly constructed
road in that network. In the case of aroad that
has been widened or enlarged, aurrent trafic
is composed of vehicles aready using the old
road supplemented by existing tré&fic from
adjacent roads. Whereanewly constructed
road is introduced into thenetwork, current
tradficis composed entirdy of existing
attraged traffic In the later casetheeffect is
iterative because of surplus capadty aeated
on the original road. Trips would generally
transfer to anew routein order to take
advantage of journey timesavings and the
convenienceoffared by the nev road.

Generated Traffic

Generaed traffic comprises motor vehicle
trips which would not ocaur wereit not for
theintroduction of new highw ay facilities.
There arefour distinct categories of treffic
generdion (seeBox 1).

Theoccurrenceof traffic generation,
although recognised as aphenomenon, isnot
well documented. C.A. O'FHaherty in
Highways and Traffic quotes exampl es of
American research which indicatethat on
urban motorways generated traffic can beas
much as 20% to 30% of current traffic
volumes, whilst on rural motorways it may
vary from 5% to 25% of current traffic.

It should be pointed out that traffic
generdion occurs not only on anewly
constructed road, but aso on thoseroads
which it relieves of traffic. Thustheeffed is
iterative asin the case of reassignment.

An important charecteristic of treffic
generdion is that, dthough growth generdly
occurswithin arelaively short period of time
(usually onetotwo years),itis an effect that is
increasingly feltin the ensuing years.
Certainly redistribution and new traffic can
have bigger, long termm effeds because of the
land use changes that may accompany the
construction of a new road. Even without
theselongerterm effects, aroad generally
needs to havebeen opened for afen years
preferably at least five, if an effediveanaysis
is to bemadeof thechanges in traffic
charageristics asthetrafficrequirestimeto
adjust to the opportunities offered by anew
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cleary illustraed in the caseof theM1.

M ethodology of Analysis

Definition of study areas

In order for an effective assessment to be

made of the extent to which newly

constructed or substantially improved roals
generaetréfic,itis important that the
infrastructurein theimmediate areashould
not have been greetly affecded by other road
schemes. As far as possible, aress which have
not been dfectad by morethan onescheme
have been chosen for enalysis in this report.
In someinstancestheinclusion of trafficdata
which may havebeen affecded by other
adivity in theareahas been unavoidable.
Wherethis isthe caseg it hasbeen taken into

account in theanalysis.

For each of theroals included for analysis
in this report, acorridor was defined to
include the route itsdf and adjacent roads
which could be potentially affected by the
construction or improvement of theroute. In
themagjority of cases, control areaswere
defined in order that th etrafficcharacteristics
of acoorridor containing anewly constructed

Table 1: A summary of 24-hour two-way traffic growth in Greater London

very difficult to define acomparablelocation
which has not also been affected by someroad
changes

Roads Selected for Analysis
The roads which weresdeded for analysis in
this report are
A40(M) Westwey
M11
A316 (M3-A312)
Blackwall Tunnels
North Circular Road (Hangar Lane to
Faloden Way)
M25 (A1(M)-M11)
Each of theabovewill beexamined
separatdy. All theroad schemes areshown in
Figurel.

Traffic Trends in Greater London
A largepart of theanalysis of theroad
schemes in this report is based on changesin
24-hour tw o-way traffictaken at anumber of
cordons and screenlines in Grester London. In
order to put theresults of theseanalysesin
the context of generd traffictrends which
haveoccurred in GreaerLondon asaw hole,
Tablel presents asummary of changes in 24-
hour two-way tréffictaken at three cordons
(shown in Figure?2).

In addition to the 24-hour flows described
above, extensiveusehas been made of am.

Cordon 1974 .19&3 %Change Annual Growth Rete (%) peak period inbound tréffic counts. Table?2
Central London ﬁsormi; ) 04 presents asummary of changesin am. peak
Inner Londort 1809 1992 +10 11 period inbound traffic for Greaer London.
GLC Boundary 1550 1984 +28 31 As afurther guide to traffic growth in
Total 4873 5550 14 16 recent years, Table 3 presents the national

* Caunts at the inrer Landan cordan were teken in 1972 and 1981
Source: Traffc Monitoring Review 1984, GLC

Table 2:A summary of am. peak period (0700-1000)

growth in motor vehicletreficfrom 1973 to
1982. Thefigures given areobseave trfic
levds and form part of the basis of the
National Road Traffic Forecasts. Itis generally

govemment policy to usenational forecasts of
treficin assessing trunk road schemes.

inbound traffic growth in Greater London

Cordon 1974 1983  %Change
000s of vehides
Central London 174.6 1821 +4

Inner Londort 500 2806  +12 Results of Analysis
GLCBouday 2240 2810  +5

Total 648.6 743.7 +15
Source: Treffic Monitoring Revew 1984, GLC

Westway

Description of theRoad

Westway is an urban motorway, op ened to
tregficon 28" July 1970. It runs for

Table 3:National growth in notor vehicle traffic: 1973

to 1982 approximatdy 4 km from the old Westway
1973 1962 %Change (A40) & WhiteCity to just west of the
. ‘ MaryleboneFlyover at Paddington. It is
thousand millian vehid eskm .
All motor traffic 209 260 +24 elevated throughout and at thetime of

opening was thelongest stretch of elevated

Source: Netional Read Traffc Forecasts 1984, DoT road in Britan. From its western end to the
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Paddington interchange, themagjority of the
road is dua three-lane with ahard shoulder.
East of thispoint it reducesto dual two-lane
with ahard shoulder. Two flyovers carry
tretficover Wood Lane and the West Cross
Route interchange (respedivey dua two-lane
and dual threelane, both without hard
shoulders). Themain functions of theroad are
to provide afast east-west link for local trafic
within west London and to carry longer
distancetréfic from the A40 to Euston Road,
amgor esst-west distributor for inner north
London. Theroad has been open sufficiently
long for trafficto have adjusted to the route,
and rdiablehistorictrafficdataaeavaileble.
A number of junctions havebeen upgraded
in recent years along thelength of the A40.
Thesehaveall ocaurred sincethelate 1970s,

‘before’ counts w ereaffeded by construction
work which had beenin progress since 1966
and thergorecannot be considered entirely
representative. Obviously for any major road
schemesuch &s this where aonstruction has
been taking placefor sometimeg atruepicture
of the‘before situation is difficult to obtain.
The ‘&ta’ counts givethe trafficonly two or
threemonths to setledown. A fairer
comparison between thebeforeand after
counts may have been echieved had the
counts been taken in February 1970 and
February 1971. The counts would then have
been taken at thesametimeof yearand would
present thetrafficpicturefor six months
beforeand six months after theopening.

Control Area

beginning with the Greenford Road flyover in Initialy, the areachosen as acontrol for

1978.

Previous Studies
A before-and-after study for Westway was
underteken in 1970. The bulk of the study
comprisad an analysis of screenline counts
taken in May 1970 just prior to the road’s
opening and in September/Odober 1970 &tar
the opening. The location of the sareenline
used for the study is given in Figure5b. In
conjunction with thescreenlinestudies,
automatic counters wereinstalled a various
points in the road network and traffic counts
weretaken in May/lune 1970 and October-
December 1970 &ter the opening.

Although thorough in its analysis, the
Westway study does havelimitaions. The

Figure 5: Westway and Finchley Road corridors

Westway was acorridor based on Finchley
Road (seeFigureb), anorth-south radia route
leading into central London. The 1970
Westway study screenline was drawn to
include Finchley Road and thereforedirecly
comparabledatawerereadily available.
However, improvements carried out on
Finchley Road in 1967 follow ed by further
improvements at Swiss Cottage in 1974 would
amost catanly havehad an €fed on the
flows on Finchley Road both during the
beforeand-after study and in later years. It
was thereforedecided to provide an atana
tive control based on Old Brompton road (see
Figure 6).

Initial trafficreactions
Table4 show sthe24-hour flows in vehicles
from the 1970 b efore and-after countsfor the
Westway and Finchley Road corridors, taken
at theWestway screenline. From M ay to
September/Odober 1970, total trafficin the
Westway corridor incressed by 14%. Thisis
compared to a2% incressein theFinchley
Road corridor. 46,900 vehicles aday were
using Westway two to threemonths afterits
opening. 63% of these (29,800 vehicles)
would app earto have been reassigned from
other roalsin thecorridor. Becauseof the
brevity of thestudy period (fourto five
months) itis unlikely that much of the
increase could be dtributableto normal tréfic
growth. 37% werethergoregenerated trips.
Tableb5 givesasummary of theinbound
tradficin the moming peak hour. It will be
noted that the percentageincreasein the
Westway corridor during this period is far
greater than theincreasein 24-hour two-way
trefic. An implicaion of thisisthat thereis a
greater potentia for traffic generation at this
timeand in this diredion as anumber of car
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owners aredeterred from commuting to
centra London by limitations of road

capadty.

Longer term dfeds

Using thesamesaeenline and taking
information from latersurveys, thelonger
term dfeds of the opening of Westway can be
gauged. Thedataavail ableareraher less
comprehensive than for the before-and-after
study and counts arenot availeblefor al the
roadswithin thetwo corridors. Howevera
satisfactory comparison can bemade with the
main roads in thecorridors form the earlier
study. Table 6 presentsthe 24-hour tw o-way
trefic for the period following the opening of
Westway up to thepresent day. For
comparison purposes the roads in the Old
Brompton Road corridor areincluded,
togeher with the treficfor 1969 in dl the

corridors.

Table4 presented theinitial reactions of
tredficin the Westway corridor to the opening
of Westway. Table6 illustrates thelonger tam
effects of theroad on traffic charaderisticsin
the corridor. The changein 24-hour flows
from two months beforethe op ening of
Westway (May 1970) to 1984 was 87%in the
Westway corridor and 10%in theFinchley
Road corridor. A further indication of the
extent to which tréfic has been generatad by
the construction of Westway can begauged by
comparing theflows in the two corridors from
after theroad’s opening (September/October
1970) up tothepresent day. Thechangein 24-
hour flowsin theWestway corridor was 41%.
This represents an annua growth raeof
2.9%. In the Finchley Road corridor the
changewas 8% (or 0.6% per annum). During

Table 4: 24-hour two-way flows before and after opening

of Westway

Westway Corridor* Before
Notting Hill Gate 52300
Moscow Road 7800
Dawson Place 7900
Westboume Grove 19900
Talbot Road 11400
St Stephen’s Gardens 1500
Westway -
Harrow Road 22700
Total 123500
Finchley Road Corridor

Maida Vale 26200
Hamilton Temace 11800
Abbey Road 21100
Loudoun R oad 5000
Marborough Hill 1300
Findhley Road 34000
St John's Wood Park 6400
Avenue Road 21000
Total 127200

141000

% Change
-15
36
56
24

+2

* Westhoume Park Road wes notinduded as the resuits were

found tobeinaccurate

Source: Westway. an Environmenta and TrafficAppraisal, GLC

1971
Table 5:am. peak inbound flows before and after
opening of Westway
Westway Corridor Befoe After % Change
Notting Hill Gate 1590 1630 +3
Moscow Road 370 150 -
59
Dawson Place 400 100 -5
Westhoume Grove 670 540 -19
Talbot Road 590 160 -73
St Stephen’s Gardens 20 0 +50
Westway - 2440 -
Harow Road 1030 780 24
Total 4670 5830 +25
Finchley Road Corridor
Maida Vale 1160 1410 +25
Hamilton Terrace 870 650 25
Abbey Road 920 870 5
Loudoun Road 360 450 +25
Marlborough Hill 100 100 0
Findhley Road 1000 1000 0
St John's Wood Park 390 510 +31
Avenue Road 970 1160 +20
Total 5770 6150 +7

Source: GLCTrafic Monitoring Programme

thisperiod thetrafficon Westway itself grew
by 93%, whilst on Finchley Road it increased
by 18%. It will benoted that, in all three
corridors, therewas aslight decressein traffic
between 1981 and 1984. This is possibly a
reault of thefarereductions on London

Transport.

Figure7(a) gives agrgphical representation

of thechanges in totd trafficin three

corridors. Themost striking featureof Figure
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7(a) is thedramatic growth in the tota

Hfeds of Sraegic Network number of vehicles using the Westway
Charges on Traffic corridor from May 1970 to 1975. Thisgrowth
World Transport Policy & Pradtice represents an incresse of 79%. Thenumber of
5/2[1990] 2848 vehicles using Westway itselfin 1975 was

85,100. Of these 12% (9800 vehicles) gppear
to have been resssigned from thethreeother
majorroadsinthecorndor. Itis not known
how many vehiclestransferred from minor
roadsinthecorridor. Dataprovided by the

Table 6: 24-hour twoway flows in the Westway, Finchley Road and Old Brompton Road

corridors
000's of vehicles 1969 1970 1970 1972 1975 1978 1981 1984
Befoe After
Westway Corridor
Notting Hill Gate 537 523 47 44 500 463 518 500
Westhoume Grove 167 199 151 148 148 167 167 130
Westway - - 469 759 81 814 88 N7
Harow Road 148 227 196 167 204 222 241 241
Total 82 949 1263 1518 1703 1666 1814 1778
Finchley Road Corridor
MaidaVale 259 262 218 259 259 259 259 278
Abbey Road 167 212 196 185 185 222 204 222
Findhley Road 206 340 346 B3 370 407 426 407
Avenue Road 185 214 23 22 204 241 259 222
Total 907 1028 1043 999 1018 1129 1148 1129
Old Bronpton Road Corridor
Cromwell Road 611 611 6L1 685 678 611
Old Brompton Road 203 204 204 204 222 222
Fulham Road 22 22 22 241 218 241
Kings Road 278 »2 206 H2 B3I 315
Total 1314 1389 1333 1482 1481 1389

Source: GLC Traffic Monitoring Programme

Figure 7(@): Traffic growth inthe Westway, Finchley Road and Old Brompton Road

corridors.
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1970 before-and-after study suggests that very
nearly haf of thetréfic reassigned to
Westway camefrom minor roads. On this
basis,ifit isassumed that 24% of thetraffic
using Westway in 1975 was resssigned traffic
76% must be accounted for by generated
trafic and development traffic

The growth raesin treficin the Westway
and Finchley Road corridors from 1975 to
1984 wererespedivdy 4% and 11%. It has
already been pointed out that improvements
at Swiss Cottagein 1974 would havehad an
effect on thetrafficcharacteristicsin the
Finchley Road corridor during this period.
The growth raein the Brompton Road
corridor during theseyearswas 4%. It would
appear from thesefiguresthat Westway has
now cessed to attract new trips and that the
trefic pattem in the corridor has reached an
equilibrium. The traffic characteistics are
now similar to thosein acontrol areawith no
improved highway fecilities. The incressein
treficin the Westway corridor over this
period isbroally consistent with the growth
in tréeffic crossing the central London cordon
for asimilarperiod.

As afurtherindication of the extent to
which trafficin theWestway corridor has
grown, Figure7(b) presents thechanges in
tredficintheWestway, Finchley Road and Old
Brompton Road corridorstogetherwith the
growth in trafficnationally and forecasts of
national road traffic

Figure7(b) clearly shows that trafficinthe
Westway corridor hasincreasead at afar greater
ratethan tréfic growth nationally. It should be
pointed out that Westway, Finchley Road and
Old Brompton Road arenot interchangesble
routes and thereforeitis not possibleto
averageout thegrowth in thethreecorridors
to producealessdramatic effect.

From thelatest dataavail eble, Westway is
currently carrying approximatdy 91,000
vehicles each day. To put this flow into
perspedive, Table7 presents asummary of
24-hour flow s on thenationa motorway
network in 1980 (Westway in 1981 was
carying 88,800 vehicles aday). For each
motorway the highest observed flows are
given.

It will benoted that al of thepoints
surveyed on themotorway network had traffic
levds less than Westway.

Condusions
= From tw o months beforethe op ening of
Westway up to thepresent day, totd
tregficonthemajorroadsin thecorridor
haveincreasead by 87%. In theFinchley
Road corridors treficincreased by just
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Figure 7(b): National traffic growth
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Table 7:Average 24-hour flows at selected points on
the motorway network in 1980.

Motoway  BetweenJunctionNos.  000's of vehicles

M1 2526 424
M45 - 61
M3 34 28
M4 79 756
M5 45 402
M50 12 106
M6 1415 539
M9 78 487
M20 23 257
M40 67 26
M55 13 283
M56 1214 304
M62 1011 26
M30 56 14.0
A1(M) East of Duham 235

Source: Transport Satistics Great Britain 1970-1980

10%.

* Volumes of traffic using the Westway
corridor increasad dramaicdly for afive
year period &ter which it adjusted to
normal trékfictrends.

= A largeproportion of traffic using
Westway has not originated from within
the oorridor. It can only be concluded
that this traffic has been generaed by the
construction of theroad.

= Westway itself has experienced a93%
increasein trafficfrom shortly after its
opening and is now carrying
approximatdy 91,000 vehicles each day.

M11

Description of theRoad

The M11 motorway runs from the A12
Redbridgeround about in north-east London to
the A604, west of Cambridge From Redbridge
to the A120 in Bishop’s Stortford (Junction 8)
theroad isdual threelane North of this point
it narrows to dual two-lane. The section of the
M11 from Redbridgeto South Harlow w as
completed in Spring 1978 and theentire

motorway was finished in February 1980. The
road provides extracapadty into London from
thenorth-east sectorand itis expected that
longer distancetraffic may beatracted from
East Anglia

The study corridor

For thepurposes of this analysis acrridor
was defined, centred on theM11, which
includes all roads between the A104 and the
A1112 which crossthe GLC boundary and for
which historictrafficdataareavail eble(see
Figure 8).

Control Area

A corridor centred on the A23 Brighton Road
was seleded as acontrol for this study. The
A23 is anorth-south radia route, crossing the
GLC boundary at Chipstead which carries
traffic bound for inner and central London.
Thecorridor includes al roads from the
A2022 in Banstead to Stites Hill Road in Old
Coulsdon (seeFigure9).

Sour ces of infor mation

All theflows for his study weretaken from
counts made at the GLC boundary cordon (see
Figure?2) as part of the GLC's tréetfic
monitoring progranme. The cordon
corregponds roughly to the administrative
boundary of Greater London and lies within
thelineof theM 25 motorway. Traffic counts
at this cordon arecarried out at threeyealy
intervds and thelast full countsweremadein
1983.

Changesin all day flows

Table 8 presents the changesin two-w ay 24-
hour trafficintheM11 and A23 corridors.
From 1974 to 1983 total trdficusingtheM11
corridor increasad by 38% (37,801 vehicles),
whilst trafficin the A23 corridor incressed by
299% (18,340 vehicles). Theincreasein traffic
intheM11 corridor over thisperiodisnot of
the sameorder s thevolumes using theM11
in 1983. This suggests that trafic
resssignment has taken placein the corridor,
sincethe totd reduction in tréfic on other
roadsin the corridor has been substantial
(15,303 vehicles).

Trafficusing theM11 itself has incressed
dramaticdly since 1977. This incresse of
131% represents an annual growth rateof
22%. Thisfigure ompares with an annua
growth rateof 3.1% & the GLC boundary ssa
whole from 1974 to 1983. Traffic on the A23
over the sameperiod haveincreased by 16%
or3%p.a



Figure 8: M11 corridor

Changesin a.m. peak inbound flows

Table9 presents the changes in volumes of
traffic bound for inner and central London
during the am. period. From 1974 to 1983 the
increasein traffic during theam. peak period
in the M11 corridor was 56%o. This figureis
significantly greaterthan theincreasein all
day two-way trdfic in the corridor. This
finding is consistent with the results of the
analysis of other road schemesin this report.
However, unlikeWestway, for example, there
is no capadty restraint during thepeak

period. Theincressein flows in the A23
corridor during this period was 33%.

From 1977 to 1983 traffic using the M11
increased by 151% w hilst A23 traffic
increased by just 16%.

Thered incressein traffic from 1974 to
1983 in the M11 corridor was 7838 vehicles
In 1983 10,600 vehicles wereusing the M11 in
the moming peak period. Approximately 2762
vehicles may havetransferred from theother
roadsin the corridor. This figureis equal to
35% of theoverdl trafficincresse.

Origins of edtratraffic

26% of thepesk hour and 29% of the 24-hour
flowson theM11 can beexplained by
resssignment; therest is traffic growth/
generaion. Thereis evidencein OPCS reports
that therehavebeen reductions in rail travel
from towns served by theM 11 wheressin
similar towns away from the M11 rail travel
has incressed. Thus thereis adear indication
of & least someof the extratr&fic ocaurring as
aresult of amodechangefrom public
transport to privaeca.

It is beyond the scope of this paper to
estimaethe extent towhich traffic
redistribution has ocaurred. Thefaa that the
M11 is an entirdy new motorway, linking two
cities (Canbridgeand London) suggests that
redistribution may haveoccurred duetothe
attraciveness of theoptions offerad by the
road. For thesanereason itis possiblethat
some of thetrafficincreasemay comprise
entirdy new trips.

Cambridge and London areaso linked by
the A10, which is outside the corridor used in
thisstudy. Using thesamedatasourceas was
used in the analysis of the M11 and A23
corridorsit can beshown that total trefficon
theAlOincreased by 75%in both diredions
from 1974 to 1983.

Condusions
= From 1974 to 1983 totd trafficusing the
M11 corridor increased by 38%.
e Ovea the saneperiod, am. peak inbound
treficinthecorridor incressed by 56%.
« Total M1l trafficincreased by 131%
from 1977 to 1983.

A316 (M3 —A312)

Description of the road

The A316 isamaor radial routein south-w est
London, linkingtheM3 at Sunbury tothe
A312in Chiswick. Theroad hastw o crossings
over the River Thames, & Twickenham Bridge
and at Chiswick Bridge The section of the
A316 from theM 3 to theA312 isdua 3-lane,
having formerly been dua 2-lane. The
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Table 8: 24-hour twoway flows in theM11 and A23 corridors

M11 corridor 1974 1977 180 183 %Charge (197483
A14 21,744 16,739 18,179 15921 27
A121 17,582 14,941 18,303 16,922 4
Loughton Way 10,152 7,938 9,060 8,210 -19
M11 - 22,987 34,682 53104

+131*
A113 18,910 10,405 10,429 9,792 48
Lambourne Road 11,686 12,225 14,684 12,889 +10
Al112 20,482 21,079 22,633 21,519 +5
Total 100,556 106,314 127,970 138,357 +38
A23 corridor
Stites Hill Road 1,747 3,975 2736 3,039 +74
Coulsdon Road 81171 9,267 8,067 8,606 +5
Woodplace Lane 970 1,019 913 1525 +57
A23 22,126 29,498 29,219 34,164 +54
Coulsdon Lane 2,010 1752 2,040 1378 31
How Lane 1,065 851 1,115 +33
Chipstead ValleyRoad 9,018 9,336 8,219 10,325 +14
A2022 18,986 21,812 19,685 22,057 +16
Total 63,866 71,724 71,730 82,209 +29
* 9% Charge 1977-1983
Source: GLCTraffic Monitoring Programme
Table 9: am. peak inbound flows in theM11 and A23 corridors
M11 corridor 1974 1977 1980 1983  %Change (1974-83)
A14 3473 2429 3,335 2,540 27
A121 2,824 2,100 2495 2,240 21
Loughton Way 1,740 880 1,220 960 45
M11 - 4277 6,753 10,612 +151*
A113 1,855 800 1,14 1,106 -40
Lambourne Road 1,768 2,150 2410 2,220 +26
Al112 2,360 2,275 2,390 2,180 8
Total 14,020 14,861 19,757 21,858 +56
A23 corridor
Stites Hill Road 60 430 450 330
Coulsdon Road 630 1,000 1,135 960
Woodplace Lane 140 150 30 230
A23 2,900 4,033 3,916 4,682
Coulsdon Lane 200 160 340 160
How Lane 100 130 130 220
Chipstead ValleyRoad 1,220 1,060 670
A2022 2,489 3122 2,935 3,005
Total 7,739 10,085 9,736 10,257 +33
* 0% Charge 1977-1983
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completion of theA316 widening took place
shortly &ter the construction of the M3 from
Camberiey to Sunbury in 1975/6. North of the
junction of the A316 with theA312, theroad
narrows to dua 2-lane, although therehave
been improvementsto certainjunctions on
this stretch.

Thestudyarea

The location of the A316 in south-w est
London means that it isin avery activeaea
The proximity of Heathrow Airport, which is
agrea attractorboth for development and
traffic, is likely to have a marked effect on

tregficin the area In adition, the
construction of theM25 London Orbital
motorway, which joins the M3 & Chertsey is
likely to influence more recent traffic count
data

With thesefadtorsin mind, it was
considered necessary to select as acontrol the
M4 motorway, which is in the samegenerd
areaasthe A316 and isalso amagjor radial
route. Owing to the nearness of the M4 to the
A316, thecorridors which have been d efined
for the analysis of tréfic are necessarily
narrow in order to exclude any overlgping
(seeFigure 10). Thecorridor centred on the
A316 includes Chertsey Road, Vicarage Road
and Staines Road East. The control corridor
includestheM4 and the A4.

Sour ces of infor mation

For both the A316 and the M4 corridors,
reliablehistorictraffic dataare readily

avail ablefrom counts taken at theGLC
boundary as part of the GLC's regul ar tr&fic
monitoring progranme. The countsw ere
taken at threeyealy intervds and are
availablefrom 1971 to 1983. It should be
noted that during the1974 counts, work was
in progresson the A316. However, dl work
was completed by thetimeof the1977 counts.

Changesin all day traffic

Table 10 presentsthetota trafficinthe A316
and M4 corridorsfrom 1971 to 1983. From
1971 to 1983 total traficusing the A316
corridor increasad by 84%, whilst tr&fic using
the M4 and A4 increasad by 66%. A316 traffic
increesed by 218% over the period. The
growth in trafficin the A316 corridor was
substantially greater than the incressein
purely A316 traffic. Therefore, gpart from a
1% reduction on Chertsey Road, therehas
been no decressein traffic on other roadsin
the corridor. This suggeststhat therehas been
no resssignment of traffictothe A316. This
may bebecause the A316 isnot anew road,
but one that has been upgraded. Westway,
which for thepurposes of this study, is a
newly constructed road, experienced quitea
largedegree of reassignment initially.

Changesin a.m. peak inbound flows

Table 11 presents the changes in inbound
tradfic during the moming peak period.
Inbound a.m. peak period trafficincreased by
107% from 1971 to 1983 in the A316 corridor
and by just 41% in theM4 corridor. A316
tréficincreased at adramdicrée. It
experiencad agrowth of over 300% over the
twelveyear period. It will benoted that the
incresses in this pesk period tréffic aregregter



Figure 10: A316 and M4 corridor
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Table 10: 24-hour two-way flows in the A316 and M4 corridors

A316 corridor 1971 1974 1977 1980 1983 % Change 1971-83
Staines Road East 19861 18,995 23518 21,633 22,182 +12
A316 17,384 21,312 44,005 52,394 55229 +218
Vicarage Road 6,498 10,829 10,633 10526 10,954 +69
Chertsey Road 9113 8919 8629 9764 9048 -1
Total 52856 60,055 86,785 94,317 97,413 +84
M4 Corridor

A4 12430 20,133 23510 32,163 30,619 +146
M4 57,723 70,762 80,006 86229 85772 +49
Total 70153 9089 1(B516 1183P 116391 +66
Source: GLCtraffc Monitoring Programme

Table 11: am. peak inbound flows in the A316 and M4 corridors

A316 corridor 1971 1974 1977 1980 1983 % Change 1971-83
Staines Road East 2640 2950 2405 198 2030 23
A316 2354 2958 8360 9983 9681 +311
Vicarage Road 830 2060 1670 1400 1,490 +80
Chertsey Road 1170 1320 1220 1210 1,280 +9
Total 6,994 9283 13655 14,578 14,481 +107
M4 Corridor

A4 2039 3179 3600 5430 3510 +72
M4 9371 12966 12826 14,181 12,625 +35
Total 11,410 16,145 16426 19611 16,135 +41

Source: GLCtraffc Monitoring Programme

than the dl day trdficincreases in the A316
corridor. Thismay indicatethat thereis a
greater saope for traffic generation during the
am.peak periodin theinbound direction.

Origins of extratraffic
Thegrowth in trafficin the A316 corridor has
been draméic and from the evidence
presented thereislittle reason to suggest that

resssignment has teken place. Although some
of thetraffic growth may be acoounted for by
new tripsitis unlikely that this caegory will
constitute alarge proportion of theincrease

It islikely that part of the incressecan be
accounted for by devdopment trefic. It was
stated earlie that west London, and
partiaularly Heathrow, is agreat attraction for
development and it should benoted that both
the A4 and the M4, both of which are adjacent
to Heathrow, have experienced not
insubstantia increasesin traffic

Condusions

= From 1971 to 1983 totd trafficusing the
A 316 corridor incressed by 84%.

e Ovea the saneperiod am. pes period
tredficincreased by 107%in theinbound
direction.

= Trdficusing the A316 increased by
218% for the wholeday and by 311% in
the am. pesk period.

= Thereisno evidenceof resssignment to
the A316.

Blackwall Tunnels
Description of theTunnelsand their
approaches
The Blackwall Tunnels form apermanent
crossing of theRiver Thamesin east London.
They consist of two tunnels crossing theriver
to theesst of the Isleof Dogs, plus two
approadhes: the northem approach linking the
A102(M) at Bow ; and the southern approach
joining theA2 & ShootersHill (seeFigurell).
Originaly, therewas only onetunndl,
which wastw o-way, opened in 1897. In 1968
anew tunnel was opened and the eisting one
was closed for renovation. When theold
tunnel was reopenedin April 1969 the
tunnels became, in dfed, adua carriageway
with two lanesin each diredion. In thesame
year, the Southern Approach Road Motorway
opened from the southern end of the tunnels
viaan interchangeat Woolwich Road to a
roundabout & ShootersHill. A fev months
later, an underpass was added leading diredly
onto the A2. In 1971/72 improvements to the
northern approach were completed.

The study corridor

Thisanalysisis concemed with studying the
effect of theduplication of the Blackwall
Tunnels on trdficusing the tunnels
themselves and theneighbouring river
crossings. Theseinclude Tower Bridge,
Rothehithe Tunnel and Daford Tunnel. The
Woolwich FreeFerry dso comeswithin this
corridor but the traffic carried is minimal. In
order toincludeat | east oneother river
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Figure 11: Blackwall Tunnel corridor
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Figure 12: Kew Bridge corridor

crossing ather side of the Blackwall Tunnds,
this is of necessity avery wide corridor. The
Dartford Tunnel was first opened & asingle
two-way tunnel in November 1963, with a
seoond bore bang introduced in May 1980.
Thesetunnels now form part of theM 25
orbitd route

Thecentral corridor

To provide acomparison for traffic aossing
the River Thamesin the vidnity of the
Blackwall Tunnels, acorridor has been
defined centred on Kew Bridgein west
London. This includes al the river aossings
from Richmond Bridgeto Hammersmith
Bridge (seeFigure12). The trafficusing this
corridor would include radia trips from the
M3.

Sour ces of infor mation

[40]

Inthemain, thedatausedin thisanalysis
have been provided by the regular surveys
underteken by the GLC Intelligence Unit, from
the cordon and screenline studies. Usehas
also been madeof theresults of roadside
interviews carried out on theRiver Thames
screenline as part of the 1962 London Traffic
Survey.

Additiona datahavebeen supplied by
extrasurveys caried out by theGLCin duly/
August 1969, specifically to assess the effect
of theduplication of theBlackwall Tunnel on
ne ghbouring river crossings.

Initial effeds of thenew Blackwall Tunnel
Table 12 presents asummary of peak period
tregficin theBlackwall Tunnel corridor for
1968 (beforethereopening of theold tunndl)
and July 1969 (threemonths afterthe
reopening). Theresults represent theinitia
reactions of traffictotheduplication of the
Blackwall Tunnels.

The Blackwall Tunnels show a 106%
increasein hourly trafficin themorning pesk
period, and a104% incressein the evening.
There areno significant changes on the other
four aossings apart from aslight decressein
traficon Tower Bridgeand on Dartford
Tunnel in theam. peak (atotal reduction of
212 vehicles) and on Dartford Tunnéel in the
p.m. pesk (70 vehicles). This suggeststhat
thereis no significant reassignment of traffic
to theBlackwall Tunnelsfrom theother river
crossings. At themaximum, it would be 8%in
thea.m.peak. Thereisan overdl incressein
cross-river tretfic of 25%in the moming peak
(northbound) and 19%in theevening peak
(southbound).

Table 13 presentsthetota two-way traffic
for al2-hour period in theBlackwall Tunnel
corridor for the saneyears as above Over a
12-hour period, trefficin the Blackwall
Tunnelshasincressed by 42% (9453
vehicles). Trafficusing Tower Bridge and the
RotherhitheTunnel has also increased, though
less significantly. Dartford Tunnel
experiencad areduction in trafficof 11%
(1526 vehicles). Thereisan overall increasein
tradficinthecorridor of 15%. Apart from the
decressein trafficin theDartford Tunndl,
thereisnoindication of trafficreassignment.

From theanalysisof theinitia effeds of
theduplication of theBlackwall Tunnel on
trétfic charaderistics, it can beobserved that
the dfeds arefdt chiefly during the peak
periods, with trafficmorethan doublingin the
peak diredion. Thevast magjority of the
increasein traffic gppearsto begenerated
trefic. Asthereislittlechangein trafficon
theother river crossings, only avery small



Table 12: Peak period traffic i n the Blackwall Tunnel corridor, 1968/69

am peak (0700-0900)
Nor thbound, houly flows
1968 1969 %Change
Tower Bridge 1510 1,410 7
Ratherhithe Tunnel 1,033 1,055 +2
Blackwall Tunnel 1,287 2,648 +106
Dartford Tunnel 1114 1,012 9
Total 4944 6,115 +24

Source: Research Memorandum No. 185, GLC 1969

p.m peak (1700-1900)
Southbound, houly flows

1968
1,368

969
1,166
1,030
4533

1969
1504
990
2,376
960
5,830

% Change
+10
+2
+104
-7
+29

Table 13: 12-hour (0700-1900) two-way flows in the Blackwall Tunnel corridor, 1968/69

1968 1969
Tower Bridge 23,820 24,961
Rotherhithe Tunnel 12,935 14,649
Blackwall Tunnel 2,741 32,194
Dartford Tunnel 13,667 12,141
Total 73,163 83,945

Source: Research Memorandum No. 185, GLC 1969

% Change

+5
+13
+42
11
+15

Table 14: 24-hour two-way flows in the Blackwall Tunnel and Kew Bridge corridors

1962 1972
Blackwall Tunnel Corridor
Tower Bridge 28,000 35,000
Ratherhithe Tunnel 17,000 17,000
Blackwall Tunnels 21,000 51,000
Dartford Tunnel - 30,000
Total 66,000 133,000
Total (excl. Dartford Tunnel) 66,000 103,000
Kew Bridge Corridor
Richmond Bridge 17,000 20,000
Twickenham Bridge 29,000 42,000
Kew Bridge 32,000 44,000
Chiswick Bridge 23,000 33,000
Hammersmith Bridge 24,000 32,000
Total 125000 171,000

Source: Landan Traffic Sunvey/GLC Traffic Monitoring Programme

1982

34,000
20,000
72,000
41,000
167,000
126,000

25,000
54,000
50,000
39,000
37,000
205,000

% Change (1962-82)

+21
+18

+242

+153

+91

+47
+86
+56
+70
+54

+64

Table 15: am. peak hour two-way flows in the Blackwall Tunnel and Kew Bridge

corridors

1962 1972
Blackwall Tunnel Corridor
Tower Bridge 2,800 2,460
Ratherhithe Tunnel 1,800 1,480
Blackwall Tunnels 1,700 4,890
Dartford Tunnel - 2,250
Total 6,300 11,110
Total (excl. Dartford Tunnel) 6,300 8,860
Kew Bridge Corridor
Richmond Bridge 1,600 1,690
Twickenham Bridge 3,600 4160
Kew Bridge 3,000 3,370
Chiswick Bridge 3,000 3,720
Hammersmith Bridge 2,400 2,290
Total 13,600 15,230

Source: Landan Traffic Survey/GLC Traffic Monitoring Programme

1982

2450
1540
5,440
3,560
12,990
9,430

1,800
3,800
3,600
3430
2,080
14,710

% Change (1962-82)

+13

+6
+20
+14

+8

proportion of theincreasecan be acoounted
for by reassignment.

At thetimeof surveystherewerevery few
buses running through theBlackwall Tunnel
(about 5 per hour, in each direction) and only
one ralway line arossing the lower Thames,
the London Transport East London line, 3km
west of theBlackwall Tunnel. It appears
unlikely that these could provideamajor
sourceof new traffic.

It therefore appears that virtually all of the
extratreficusing Blackwall during this initial
period isgeneraed traffic alargeproportion
of which may fall into the category of ‘new’
traffic.

Longer temtrafficeffeds

Table 14 presents alonger term comparison of
the changesin trdficin both the Blackwall
Tunnels and the Kew Bridge corridors. Due to
inconsistenciesin data, no direct comparison
can be made with the 12-hour flows presented
in Table13.

From 1962 to 1972 therewas an overall
increasein trafficin theBlackwall Tunnel
corridor of 101% (10% p.a). Tr&ficusing the
Blackwall Tunnels incressed by 142%, while
traficusing Tower Bridgeincreased by 25%
and RotherhitheTunnel trafficremaned
constant.

During the 1962 survey, Dartford Tunnel
was not opened. In 1972 it was carrying
30,000 vehiclesor 23% of thetotal flow in the
corridor. However, itisnot immediately
apparent w hether theincreasein trafficin the
corridor was substantially affectad by the
opening of theDartford Tunnédl. Itis likely
that someDartford Tunnel trafficpreviously
used Bladkwall Tunnel and Tower Bridge, in
the absenceof an dtemativerive crossing.
For thesameperiod, totd trafficin the Kew
Bridge corridor incressed by 37% (4% p.a). It
is interesting to notethat by exduding the
effects of Dartford Tunnel from therest of the
Blackwall corridor therewas still an overdl
increasein traffichy 91%.

During the period from 1972 to 1982 there
was a26% incressein trafficin the Blackwall
Tunnel corridor and a41% incresseusing the
Blackwall Tunnels. This comparesto an
overdl increaseof 20% in theKew Bridge
corridor. Ove the twenty year period,
Blackwall Tunnel trafficincressed by 242%
(24% p.a) with trafficin thewhol e corridor
increasing by 153%. Trefficin the Kew Bridge
corridor increased by 64%.

Table 15 shows the changesin am. peak
hourly traffic overthe sameperiod. Although
theincressesintwo-way trafficintheam.
peak hour w erenot quiteas acuteasthe
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changesin 24-hour flows, it will benoted that
therewas amassiveincressein Blackwall
Tunnel traffic between 1962 and 1972 (188%b).
Thereisavery marked differencebetween the
increase in flows in the Blackwalluhnel
corridor compared to thechangeintheKew
Bridge corridor over thetwenty year period
(106% and 8% respedively).

Theresults given in Tables 14 and 15
represent adramaic growth in trafficusing
the Blackwall Tunnels. Therehas been no
diminution in 24-hour flows on theother river
crossings in the corridor which confirms the
findings based on theinitia &feds on traffic
of theduplication of the Blackwall Tunndls.
However, there has been somereductionin
the am. pesk hour flows on other crossingsin
the corridor.

Condusions

e Therewasad2% incressein Blackwall
Tunnd treficfrom approximatdy ayear
beforethe duplication of thetunnels to
threemonths after, with the effects being
felt chiefly during the pesk periods.

= From 1962 to 1982 totd trafficusing the
Bladckwall Tunnels incressed by 242%.

= Therehas been no significant reduction
in treffic using the neighbouring inner
crossings

= Largevolumes of traffichavebeen
generaed by theduplication of the
Blackwall Tunnels.

Figure 13: The A406 North Circular Road and Study Area

A406 North Circular Road (Hanger Laneto
Falloden Way)

Description of the road

The A406 North Ciraular Road links theM4 at
the Chiswick roundabout in Gunnersbury to
the A104 at Waterworks Corner in north-east
London. It isamajor northern orbital route
within Gregter London and joins dl themajor
radid routes, includingtheA40, M1, A10 and
M11 (seeFigurel3). The Hanger Laneto
Falloden Way section of the A406 linksthe
A40 Westem Avenue to the A598 Finchley
Road. Between thesetwo roadsother radia
routesincludethe A404 Harrow Road, the
A4088 Nessden Lane and the A5 Edgware
Road. Adjacenttothe A5 is theM 1 extension
which was connectad to the A406 in 1976
shortly &ter thecompletion of the Staples
Corner junction.

Past infrastructural changes
TheHangerLaneto Falloden Way sedion of
theNorth Circular Road has been subjed to
two major road schemes

* In September 1973 theNessden Lane
und erpass was completed. The
und erpass creeted alarger freeflowing
junction between Nessden Lane and the
North Ciraular Road. This had
previously been asignalled junction.

* TheStaples Corner flyovers at the
junction of the A5 and the A406 were
completed in 1976. Thiswasfollowed a
yearlate by theopening of theM 1
extension.

It istheeffea on trafficcharacteristics of

thesetwo schemes which will form the mgor
part of theanalysis.
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DoT proposals for the North Ciraular Road
Public Inquiries are aurrently taking place
into DoT proposals for incressing the cagpacity
of theNorth Circular Road. TheDoT propose
to creasteadua 2- or 3-lane carriageway of
near motorway standard along theentire
length of the road and, in addition, to aeate
two entirdy new links: the South Woodford to
BarkingRelief Road and the East London
River Crossng. Theseproposals would result
in amajor addition to road capacity through
London. At theA406 Hange Lane to Harrow
Road Public Inquiry in 1984, evidence given
by theLondon Borough of Brent highlighted a
very high growthin trafficon the A406 after
theopening of the Stapl es Corner flyover
junction. This growth will beanalysed herein
order to determinewh ether the opening of
Staples Comer has lal to thegeneraion of
tretficon this sedion of theNorth Circular
Road.

Sour ces of infor mation

Much of theinformation for thisstudy was
taken from the link count and speed studies
caried out at three-yearly intervals by the
GLC IntelligenceUnit. The counts aretaken
on aselected road network divided into
sedionsto coverthew holeof Greater London.
The two areaswhich areof rdevenceto this
analysis arethe outer north and outer north-
west sections (see Figure 3). Extensiveusehas
also been madeof datapresented in evidence
by the London Borough of Brent in support of
the DoT'’s proposals for theHanger Laneto
Harrow Road PublicInquiry.

Thestudyarea
In order to analysethetraffic characeristics of
theHanger Laneto Falloden Way sedion of
the North Ciraular Road an areahas been
defined which includes theroad network
anaysead at the 1984 PublicInquiry plus
additiona major roads to the east and west of
the Staples Corner junction. Thestudy area
includes both radial routes and altemative
orbitd routes

The trafficinformation presented by the
London Borough of Brent at the Hanger Lane

Table 16: Peak hour traffic on the North Circular Road (Neasden Lane to Staples Corner)

to Harrow Road PublicInquiry relaes
specifically to peak period (a.m. and p.m.)
flows. Wheredatais availele, this
information has been supplemented by 24-
hour and p eak period flows on theother roads
in the corridor. At the Public Inquiry only the
sedion of the A406 to the west of Staples
Corner was anaysed. Howeve, for the
purposes of this study the areahas bheen
extended eastwards in order to define any
other changes to the infrastructure As in the
case of theM 25 analysis no control corridor
has been employed in this study. Thestudy
areawhich has been defined for theNorth
Ciraular Road includes adetail ed road
network comprising orbital and radia routes
and is based upon themagjor northern orbital
routein London. Varations in road or
junction cgpacity within the asaeamay havea
direa dfed on thetrédfic pattem on aroal as
heavily tréficked asthe A406. For these

reasons it would be impracticable to provide a

cornidor with similar tr&fic charageristics as
a oontrol.

Changesin peakhour flows
At the 1984 A406 Hanger Laneto Harrow
Road Public Inquiry it was staed in evidence
that:
“... dtea the opening of the Staples Corner
flyovers, and theM1 southbound carrigge
way, thesouthbound flow (on the A406in
the am. pe) incressed from some 1600
vehicles per hour to 3600 vehicles per
hour.”
(Extrad from Statement by PA. Yates,
London Borough of Brent, 1984)
Thisincreaserefastotheperiod from 1976
to 1980 and shows an overall increassein
trafic of 125% (or 31% p.a.). Table 16 gives
the pesk hour traffic on theNeassden Lane to
Staples Corner section of the North Circular
Road.

A full set of datawas presented in evidence
at theHangerLaneto Harrow Road Public
Inquiry. It noted that therehavebeen
dramaicincressesin trafficduring thepeaks
on thesection of theNorth Circular Road
immediatdy west of Staples Corner. The
greatest increases took placebetween 1975/6

19723  1975/66 19789 19812 %Change (1972/3-1981/2)  and 1978/9, after completion of the Staples
am. peak Corner junction and the extension of theM1
Westbound 1,300 1,500 3,600 3400 +162 to theNorth CircularRoad. During theam.
Eastbound 1,100 1,500 2200 2,400 +118 peak peiod two-way traffic on theNeasden
Twoway 2400 2900 5800 5800 +142 Laneto Staples Corner section incressed by
p.m. peak 100% (33% p.a) and in thep.m. peak by 67%
Westbound 1,400 1,600 2,200 2100 +50 (22% p.a).

Eastbound 1,400 1,400 2,800 3,100 +121 In addition to the overdl incressesin
Twoway 2,800 3,000 5,000 5200 +86 trétfic, there a'so appearto bemarked changes

Source: Landan Borough of Brert indiredional flow and thisispartiaularly
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noticesbleduring the period diredly &ter the
opening of the Staples Comer junction. In
1978/9 morning peak westbound trafficon the
Neagden Laneto Staples Corner sedion are
64% higher than the esstbound flows. In the
evening peak, thereverseistrue, esstbound
flows are 27% higher than westbound traffic
This tidal pattern istypical of radial treficin
London. This may therdore suggest that much
of theincreasein trafficon theNorth Circular
Road isdueto new radial treficwhich is
comingin on the M1 and seeking alternative
radid routesto reach inner or centra London.

Changesin radial traffic

Table 17 show stheextent to which changesin
trafichaveocaurred on major radia routes
approaching theNorth Circular Road from
outer north-west London as aresult of the
construction of the M1 extension and the
Staples Comer junction. All theseroutes are
shown on Figure13.

Thecompletion of theM 1 extension and
Staples Comer has resulted in alargeincrease
inthevolumes of trafficusing theradial
routeswhich jointheNorth Circular Road
from outer north-west London. From 1975/6

Table 17: 24-hour two-way flows onradial routes in outer north-west London

A 40
Ad04
A4088
A5
M1
Adl
A502
Al
AS598
Total

1975/6
72,200
31,500
46,300
30,500
64,750
24,050
42,550
27,750
339,600

19789 198172 % change (1975/6-1981/2)
70300 81,400 +13
B30 B30 +6
B30 44000 5
38300 31,500 +3
48100 46250 -
61,050 72150 +11
25900 22200 8
2550 35150 17
20600 27,750 0
377,400 393700 +16

Source: GLCTrafic Monitoring Programme

Table 18: 24-hour two-way flows onthe North Circular Road and alternative orbital

routes
1972/3 1975966 19789  1981/2 % change (1972/3-1981/2)

Screenline A

North CircularRoad 62,900 53650 72150 74,000 +18
Greenford Road 25,900 290 31450 31,450 +21
Victoria Road 18,500 18500 18500 18,500 0
Total 107,300 %350 122,100 123,950 +16
Screenline B

North CircularRoad 53,650 53650 74000 72150 +34
EastLane 20,350 20350 27,750 25900 +27
Church Road 20,350 18500 18500 18,500 9
Total 94,350 92500 120250 116,550 +24
ScreenlineC

North CircularRoad 57,350 49950 79550 66,600 +16
Kingsbury Road 22,200 24050 24050 27,750 +25
ChurchLane 12,950 16650 12950 12,950 0
Total 92,500 83,800 116550 107,300 +16

Source: GLCTraffic Monitoring Programme
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to 1981/2 therewas al6%incressein traffic
on theseroals (54,100 extravehicles). The M1
extension was carrying 46,250 of these
vehicles. Despitesomereductionsin flowson
theother radia routes therehas been very
littlereassignment of traffictotheML1. It can
be concluded that theintroduction of these
schemes hasresulted in largevolumes of
traffic being generated, the vast majority of
which is likely to betraffic maing aradial
movement.

Alternativeorbital routes

Table 16 demonstreted that therewere
significant increasesin thenumbers of
vehicles using theNorth Circular Road after
the completion of the Staples Comer junction
and the M1 extension. Table 18 gives the 24-
hour flows at sel ected points on the North
Ciraular Road, to thew est of Staples Corner.
The flows weretaken at the points of three
screenlinesdrawn, for thepurposes of this
study, in abroadly east-west direcion
approximatdy parald tothe radial routesin
the corridor. Flows arealso given at the points
wherethe saeenlines cross alternativeorital
routesin the corridor.

In addition to theincressesintrafficonthe
North Circular Road, particularly afterthe
compl etion of Staples cornerand theM 1
extension, therehas also been agenerd
increasein flows on other orbital routesin the
corridor. Theone notableexception is Church
Road, which experienced a9% d ecressein
tretficfrom 1972/3 t0 1981/2.

It will benoted that the North Ciraular
Road experienced areduction in traffic from
1972/31t01975/6 (15% at ScreenlineA and
13% at ScreenlineC). This can be accounted
for by the Staples Corner construction works
which imposed arestraint on trafficin the
area. Teble 18 demonstraesthat therehas
been littleintheway of reassignment of traffic
to the A406 from other orbital routes. This
would support thetheory that theincreasesin
tradficontheNorth Circular Road largely
comprisetraffic performing aradia
movement.

The vast incressesin tréficon the North
Ciraular Road in thepeak hours (shown in
Table 16), which arefar greater than the 24-
hour tw o-way increseses, suggest that thereisa
greater potentia for traffic generation at this
timeand that carusers may bedeterred from
commuting to central London by car dueto
limitations in road capadty.

Changesin flows to the east of Staples Corner
Theinformaion presented so far rdates
specificaly to the areaexamined at the A406
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Hange Laneto Harrow Road PublicInquiry.
In order to create amorecompl ete picture of
how thetraffic charageristics of theNorth
Cirallar Road havebeen affected by the
introduction of the M1 extension and the
Staples Comer junction it is necessary to
anaysethesedion of the A406 to the east of
Staples Comer.

Thesection of the A406 to the east of
Staples Corner has experienced dramatic
increesesin trafficsincetheopening of the
flyoverjunction and theM 1 extension. The
sedion from Staples Corner tothe A4l has
experiencal an incressein traffic of 112%.

1981/2 therehas been an overal increasein
all day traffic of 7% on themagjor radia routes
from the A406 to inner and central London.
Thegreatest incresses ocaurred on the A4l
and the A502 (22% and 27% respedivey).
Therewas an overdl incresse on thesetwo
roads of 18,500 vehicleswhich is equal to
40% of thetotd number of vehiclesusing the
M1 extension in 1981/2.

Taking into acoount thelargeincressesin
trafic on the A406 between Staples Corner

and the A502, it would appear that a sizable

proportion of thetréficusing the M1
extension is continuing itsjourney on the

This represents an annual growth rate of 199841. The extratrafficon the A4l appearsto

In 1978/9 therewere 40,700 morevehicleson
this secion of theNorth Circular Road than in
1975/6. Thismagnitudeof incresseis
consistent with thevolumes of trafficwhich
wereusing theM 1 extension afterits opening.
In 1975/6 the Al Great North Way was the
majorradid ‘feed’ into theNorth Circular
Road at this section and the A41 wasthe man
feed from the M1 into inner and central
London. This is reflected in the magnitude of
theflows from the Al totheA598. The
increasein trafficat this section, though
significant, isnot of thesameorder asthe
increaseon the Staples Corner to Hendon Way
section

Further changes in radial traffic

As afurther guide to changesin the pattans
of trafficin theNorth Circular Road corridor,
Table 20 presentsthe changesin trafficon all
themajorradial roads|eading from the A406
to inner and central London. From 1975/6 to

Table 19: 24-hour two-way flows onthe North Circular Road east of Staples Corner

have smilary encouraged sometrafficto seek
an atemativerouteviathe A502.

Condusions

e Therehavebeendramdicincreassesin
tretficontheNorth Circular Road both
east and west of Staples Corner,
partiaularly in awestbound direcion in
the am. pesk hour.

= Therehas been no significant deaeasein
flows on alternativeorbital routes.

= Therehas been amakead increasein
tretficon radial routes in thevicinity of
the North Ciraular Road.

Further infor mation

The analysis of the A406 North Circular Road,
aspresented in thisreport, istheresult of
studies carried out using existing available
datafrom anumber of reliablesources. In
responseto theDoT's proposalsto creaea
major addition to road capacity through
London in theform of awidened North
Ciraular Road, aninternal GLC notehas been

1975/6 19789 1981/2 9% change (1975/6-1981/2) written (TS Note 144). Thefindings of this
Section of A406 note arebased on forecasts madeusing the
Staples Comer-A41 46,250 86,950 98,050 +112 GLC Transport Model (STEM). Threeseparate
A41-A502 49,950 62,900 66,600 +33 forecasts weremade: two ‘full’ forecasts
AS02AL 49,950 62,900 62,900 +26 alowing for resssignment, modal split and
AI-AS% 85100 8380 98050 +15 redistribution (one with DoT extracapadty
East of A598 85,100 86,950 86,950 +2

and one without); and one forecast allowing
just for resssignment.

Using just thereassignment forecast it was
found that therewould besubstantial
improvementsto travd speedson the
highway network. Howevethe full forecasts

Source: GLCTraffic Monitoring Programme

Table 20: 24-hour two-way flows onradial routes in inner north-west London

1975/6 19789 1981/2 % change (1975/6-1981/2) ] . )
w0 HEOO A 790 5 Norh Girmulor Rom thaswotd be
Ad04 25,900 27,800 25,900 0 . o
A4088 48,100 27.800 46,300 4 = asubstantial transfer of public transport
A5 27.800 27.800 27,800 0 tripsto privatecars;
A4l 59,200 64,750 72,150 +22 = asubstantial increasein car mileage; and
AB02 20,350 25,900 25,900 +27 = much reduced travd resource benefits,
A58 27,750 29,600 25,900 -7 comparead with reassignment ceseaone.
Total 284700 275850 308300 +7 Thesefindings arevery important in

Source: GLC Trafic Monitoring Programme helping to show that incressesin orbita road
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cgpacity andtheoverdl incressesin road
tradficinduced in themedium and longer
term, when the effectson trip length and
modal choice are considereal, offer much more
modest overdl road user traved benefits and
moresubstantial non-road user disbenefits
than arefrequently forecast when route choice
effects aloneare considered. In adition,
reducead publictransport patronage and
revenueswill encouragereduced public
transport servicelevels and afurther
multiplication of net benefit | osses.

M25 (A1(M)-M11)

Background to the M25

The basis of the M25 hasits origins in the
1967 Greder London Development Plan’s

concept of theLondon Ringways. This put
forward aplan for four motorways running
concentricdly around London:

Ringway 1 running at adistanceof 4 or 5

km from the dty centre;

Ringway 2 circling the edgeof inner

London;

Ringway 3 cutting through theouter

suburbs; and

Ringway 4 stuated outside the Greater

London area
Thefirst threewereabandoned in 1973, but
Ringway 4 remained as amodel for theM25
orbitd motorway, and at thetimetimeof
writing is approximatdy two-thirds complete
(seeFigurel).

The north and north-east sections of the
motorway, with whichthisreportis
concemed, initially took shape with the
construction of theA1178 North Orbital Road
(later to be incorporated into the M25) in
1975, completing asedion of motorway that
linked the A1(M) & South Mimms to the A10.
This stood isolated until January 1984 when a
sedion running from the A1(M) to theM11
was completed, creaing an unbroken stretch
from the A1(M) to theDartford Tunndl. Itis
the éfea of thesetwo streches of motorway
on tr&fic pattems that isto be examined.

Table 21: 12-hour (0700-1900) two-way flows at the Northern Screenline

1974
Central area
Inner area
Outer area
Extemal area (incl. M25)
Total
M25

A406

8, Boual

* o change 1976-84

000's of vehicles
1976 1978 1980 192 184 %charge (197484
21 240 227 232 240 +8
83 73 101 101 114 +68
148 160 172 164 166 +8
18 21 26 R 55 +511
470 484 526 529 55K +27
12 14 18 25 41 +242
28 32 32 31 3?2 +7

Source: Traffic Monitoring Revew 1984, GLC
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Sour ces of infor mation

The majority of the trafficdataused in the
analysis of this section of the M25 was
provided by theregularsurveys carried out for
the GL C's traffic monitoring progranmeby the
Intelligence Unit. Particular usehas been
made of thetw o-yearly manual counts of
trefic crossing theNorthem Screenline
(Figure?2). The sareenline isdivided into four
aress of London in order to fecilitaegenerd
comparisons of therecorded trefic pattems.
Thetrafficmonitoring datahavebeen
supplemented by the results of abefore-and-
after study carried out by the Hertfordshire
County Council Highways Department in
conjunction with the GLC and other authori-
ties. This study wasundertaken to assessthe
initial trafficeffeds of theopening of the
sedion of theM 25 betweentheA10 and the
M11. Tréficdatawas mlleded on theRiver
LeaScreenline. The'before counts weretaken
during November 1983 (two months before
the opening) and the ‘&ter counts during
February and March 1984. As with the
Westway before-and-after study the results
can be regarded only astheinitia dfeds of
theopening of thenew road.

Unlike someanalysis in this report, no
control was used with which to comparethe
north and north-east sedions of theM25 due
to thefadt that the road configuration is
unique to London. However, due to the
comprehensivenatureof theavailebledata
and owing to thefad that arecent before-and-
after study has been completad, ardiable
historicd comparison can bemade.

General trafficgrowthin thearea

Table 21 presents the changes in 12-hour
trétfic at theNorthern Screenlineover a10-
yearperiod. Thegrowthin 12-hour flowsfor
all roads crossing theNorthem Screenline
between 1974 and 1984 was 27%. All the
aress of London covered by theNorthem
Screenlinehave experienced growth during
this period but perhapsthemost interesting
fegureisthechangein trafficin theexterna
area, which includestheM 25. From 1974 to
1984, trafficinthe extemal areaincreased by
morethan 500%. This magnitude of growth
can be accounted for by thedramaticincrease
in treffic on the M25 over this period.

The effea of the M25

It will benoted that theopening of thetwo
sedions of theM25 under consideraion have
had asignificant effect on tr&fic. From 1974
to 1976, during theperiodthe A1(M)to A10

section of the orbital road was opened, there

was al00% increasein trafficin theextana
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Figure 14: M25 corridor

area. TheM25, which in 1974 did not
contributeat all to trafficin theexterna area
wasin 1976 accounting for 67% of thetraffic
From 1976 to 1982 therewas an overall
growth in trafficin the extarnal areaof 78%
(or 13%p.a) and a108% incressein flowson
theM25 (18% p.a). During thetwo-year

Table 22: 12-hour (0700-1900) two-way flows at the River L ea Screenline before and

after opening of theM25 (A 10-M11)
Befae After Difference % change

Ad14 13416 9,766 3830 26
B181 2735 2501 234 9
Essex Road 7,550 7,076 474 6
B194 9427 8453 974 -10
Al21 23721 17,850 5,871 25
A110 20418 16,672 3,746 -18
A406 43,801 39,755 4,046 9
A503 25331 24,263 1,118 4
A102 53,397 50,140 3257 6
Sub-otal 199,576 176,476 23100 12
M25 (A10-A121) - 40,487 +40,487 -
Grand Total 199,576 216,963 +17,387 +9

Source: GLGHertordshire Caunty Courd.

period from 1982 to 1984 the A10 to M11

section of the M25 was opened. The growth in

tredficintheextemal areafor thisperiod was
72% (36% p.a) whilst the flows on theM25
increesed by 64% (32% p.a). Treficon the
M25 in 1984 was 75% of total trafficinthe
external area. For the periods 1974 to 1976
and 1982 to 1984 trafficgrowth in the extemal
areaaccounted for 52% and 54% respectively
of totd growth at the Northern Screenline.

Itisevident that trafficon theM25 has
increesed at adisproportionate rateto London
asawholeand it isimportant to definethe
origins of this extratraffic The mgor
alternativeorbital route around north and
north-east London isthe A406 North Circular
Road. If resssignment weretaking placeit
would be expected that the A406 would be
affected in somemanner.

From 1974 to 1976 trafficon the A406
decressed by 7% (200 vehicles). Trafficon the
M25 increased by 12,000 vehicles. A
maximum of 17% of thisincreasecould have
been tretfic reassigned from the A406. During
the period from 1976 to 1982 tr&ficon the
A406 grew by 11% (or 1.8% p.a). From 1982
to 1984 traffic on the A406 incressed by just
3% with traficon the M25 experiencing a
substantial incresse of 64%. It would appear
from thesefigures that only avery smdl
proportion of North Circular Road trafficis
being reassigned to theM 25.

Thedatacolleded by theGLC and
Hertfordshire County Council on roads north
and south of theM25 at theRiver Lea
Screenline present adear pictureof the
changein trafficin an M25 corridor (see
Figure 14). The'before counts weretakenin
November 1983 and the ‘afta”’ counts during
February and March 1984. Becausethe counts
weretaken a different times of the year, the
datahave been factored to renove sessonal
variation. The A11 and the A13, athough
crossing thescreenline werenot counted as
they manly carry radial tretficwhich would
not divert to this section of the M25.

From Table?22 it can beseen that 40,487
vehicles arecurrently usingthe A10-A121
sedion of theM 25. At themaximum, 57% of
these (23,100 vehicles) areresssigned traffic
Consequently it can bestaed that the M25 has
generaed largevolumes of extratrdfic.

It isunlikely that therehas been amarked
changein themodal split resultingin a
transfer from public transport to car usageon
theM25. Theareaisnot well served by bus
services, nor isthereanearby ralway service.
Nevertheless, it ispossiblethat sometrips
previously made to different destinations by
public transport havetransferred to the M25.

[47]
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Thus it would appear that tréfic
redistribution and new traffic acethemajor
components of theM 25’'s generaed trips.

Condusions

e TheAl(M)to M11 section of theM25 is
currently carrying in excess of 40,000
vehicles aday.

= Trdficgrowth on the M25 has occurred
at adramaicrae. Ove eight yearsit is
242%.

= Approximatdy ahalf of thegrowth in
tretfic can be accounted for by
resssignment. TheM 25, therefore, is
generding largevolumes of traffic.

= Trdficgeneraion is likdy to bedue
mainly to redistributed and new tréfic.
Thelonger tem effeds haveyet to take
place

Summary and Conclusions

Thispaper exaninesthepremisethat trafficis
generaed by theconstruction of magornew
roads. Although thistheory haslong been
expounded, its occurrence is not well
documented.

Asevidence, this paper utilisesreliableg
existing treffic datafrom anumber of sources
aswell as past studies of road schemeswhere
these are avalable Information has been
provided to show how traffic hasgrown in

Gregter London asawhole. In adition, the
different caegories of tretfic growth have been
examined.

A totd of six mgor roads havebeen
selectad for analysis and for each of thesea
corridor or study areahasbeen defined in
which trends in treffic have been examined.
Wheretraffic growth has been evident, the
possibl e sources of extratraffichave been
examined.

In every casewherea new road has been
constructed or therehavebeen substantia
ateraions to an existing roal, therehas been
amakal incressein traficnot only on the
road itself but alsoin the defined corridor or
study area.

Some of thetrafficincresseon anew road
may havebeen reassigned from other roadsin
thevicinity, athoughthisis not dways
apparent sincethe relid &forded to these
roads appears to bequickly asorbed by other
trefic. However, themgjority of thetotal
traficincreasehas not been reassigned and it
is clear from the evidence which has been
presented that substantial volumes of traffic
havebeen generaed by theintroduction of
majornew highway facilities. This additional
trafic can add to congestion and result in
detrimental environmental consequences.
Thisin turn cen lead to avidous circleof
road building.
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