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The idea of the efficient use of roads, whieluires users to pay for the traffic congestion
cost that they impose on an urban roaivoek, is long establistie(Pigou, 1920; Walters,
1961). However, the gap between the construthigery of road pricig and its real world
application is significant due the issue of public acceptance, technical feasibility, and the
cost of implementation (Sharp, 1966; Verhekal, 1995; Stenman and Sterner, 1998; and
Sumalee, 2000). Different charging regimes have been developed and studied including time
or delay based charging, distance basedgotgyrcordon or boundary based charging, and
area based charging (Holland and Watson, 18&g;, 1992; Oldridge, 1990; Smith et al,
1994; and Ison, 1998). The cordon charging systeheisore of the study in this paper
where we are looking for criteria for thedgmental design of cordons. We use the term
“jludgmental cordon design” to describe the pesc® identify the be$bcations to levy the
charges and specify the optimal chaleesls based on professional judgment.

This paper reviews the literatuie identify design criteria in section 2, and then it describes a
survey with six UK local authorities in secti@nSection 4 presents thesults of the survey
and finally section 5 discuss thesudts and draw the conclusions.

1. Review of the design criteria

The Smeed report (Ministry of Transport, 19&#ntified nine criteria of design of

congestion charging systems. These criteriabeansed to help determine whether the

scheme design is likely to perform effectiwaind to be feasible. The criteria include:

(1) charges should be closely relatedite amount of use made of the road;

(2) it should be possible to vapyices for different areas, time of day, week, or year and
classes of vehicle;

(3) prices should be stable arehdily ascertainable by road users before they embark upon a
journey;

(4) payment in advance should be possible althangdit facilities may also be permissible;

(5) the incidence of the system upon individuadd users should be accepted as fair;

(6) the method should be simple for road users to understand;

(7) any equipment should posselkigh degree of reliability;

(8) it should be reasonably free from the possibityraud and evasion, both deliberate and
unintentional;

(9) it should be capable of being applied, if necessary, to the whole country and to a vehicle
population expected to rise to over 30 million.

These criteria have been set for over 40 yeard they still remain valid over time. However,

other criteria which have emerged since include:

(10) the system should allow occasional usedswasitors to be eqpped rapidly and at low

Ccost;



(11) the charge recording system should begiesi both to protect inddual users’ privacy
and to enable them to check the balandbeir account and the validity of the charges
levied;

(12 the system should facilitate integration wattmer technologies, and particularly those
associated with driver information system. (May, 1992)

Criteria 1 and 2 are concerned with the abilityetoy an optimal charge; Criteria 3, 4, 6 and 7
concern the ability of drivers t@spond in an optimal way todltharge levied; Criteria 8 and
9 and to extent 7 address the efficientrapenal of charging regime in terms of
implementation costs (9), operation (7), antbesement (8); Criteria 10, 11 and 12 affect the
efficiency and success of the operation (May, 198éjne of these criteria are more related
to technological issues whicheaput of the scope of this essch, i.e. Criteria 4, 7, 8, 9, 10,
11, and 12. Most of these criteria (1- 9) dorensure that the design meets the three
important factors of the congemsti charging scheme design including:

= Effectiveness of the scheme
= Public acceptance of the system
= Practicality of the implementation.

In the following sections, the design approadopted to achieve these three main targets
will be discussed.

1.1Design options

In this research, we particularly concexéron the design of a cordon charging system.
Therefore, the design options can be narrod@ain to the three main systems suggested by
various literature (Neuenschwander, 2088epherd et al, 2001) These are:

Single Road or Motorway Charging

The idea for charging on the major road infinasture was first suggested by the French
engineer, Depuit (1844). The main advantagehafrging on individual roads is to minimise
the impact groups and also exflicrelate to the objective dhe scheme. There are several
examples where urban road pricing sché&mmposed on single roads including Marseille
(tunnel) and San Francisco-Oaktl Bay Bridge (Neuenschwander, 2000; and Dittmar et al,
1994). Most of the tolls are on theajor road facilities, i.e. miges, tunnels, or motorways.
The major barrier of this system is the laclatiérnative routes which can lead to public
acceptance problems.

Simple Cordon Charging

Only one charging cordon is used, normally whereatural position’ for the cordon for
example a ring road, river, canal, coast, drtrack already exists (Neuenschwander, 2000).
The charge level is usually definedaasingle rate to simplify the system.
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Complex Cordon Charging

The complex cordon system can be viewed as a development from the simple charging
cordon where additional cordons or screenlindisbe added to the charging cordon system.
There are various reasons to move to thmplex system. Shepheed al (2001) mentioned
the possible objectives of usingethdditional cordons as follows:

= tackling congestion outside the first cordon;

= extending the area of inflnee of road pricing;

= controlling traffic to the innerity area outside the main centre;

= relating charges more diricto distance travelled;

= reducing the charge at any one croggpoint, and hence the boundary effects;
they also mentioned the reasonsddopting screenlines as follows:

= to control orbital traffic generally;

= to control access to particular high traffic generators;

= to protect a specific bottleneck other source of congestion.

However, Dawson and Brown (1985) and Magplef1996) showed #t a more complex
cordon system could achieve higher degseompared to a simpler system.

1.2 Dealing with objectives of the scheme

May (1992) stated that the glgn of a congestion chargingssgm depends heavily on the
objectives of the scheme. This can be coméid by the differences in the design of the
Singapore ALS (Holland and Watson, 1978), H&mwmmng ERP pilot scheme (Harrison et al,
1986), London congestion charging schemeyM#&75), and Oslo toll ring (Larsen and
Ramijerdi, 1991). The Oslo toll ring aimed parity at raising revenue for financing a new
road and it was designed to olga the traffic pattern as littkes possible (Lewis, 1993). The
area coverage of the Norwegian cordon is witlan other cases and located on the trunk
road system rather than the urban road agtwNorwegian toll rings applied a low charge
level which will not reduce traffic demand wheréashe other cases the charge level is
higher (Menon, 2000; Stoelhorst addndbergen, 1990; Ramjerdi, 1995).

The Hong Kong pilot system planned to usaae complicated cordon system where the
main objective is to change travel behavitmumore efficient patterns by enhancing the use
of public transport and time choice (Haoms 1986). The structure of the cordon system
proposed in the Hong Kong case involved usimgumber of cordons with different charge
level on each cordon, and the charge alstegady time of day. The Singapore ALS and the
London congestion charging scheme adopted a simpler cordon, aimed at reducing the
congestion in the core area of the city bings single cordon arouride city centre and
simple charge structure (GORQ00). However, it is noteworthiat the current system in



Singapore is being modified by providing iacomplete second cordon (Shepherd et al,
2001).

1.3 Dealing with public acceptance

1.3.1 Equity and fairness

When we mention equity, we refer to thetdbution of the costs and benefits amongst
different groups of people resulting frahee scheme (Guiliano, 1992; May, 1994). In the
interest of equity, charging system shouldwge the opportunity for travelling and the access
to the activities for each population group, e.gwmeen the rich and the poor or issues
between male and female travellers (Guitia1994). The use of generated revenues from
road pricing plays a vital role where the ipement of public transport can offer travel
choices to those who are tolled off from thears which can reduce inequities (Goodwin,
1989). A further equity issue is the discnmation effect caused by the implementation of
charging cordon. Holland and Watson (1978)estattrongly that the cordon should not
separate the business area that may give thentabes to some business places or shops just
outside the cordon.

On the other hand, a fair system can be im&tegol as a system clgang people as close as
possible to their contribution to the contyes or environmental problem (Holland and
Watson, 1978; Lewis, 1993; Small and Gorteariez, 1998, Jones, 1998). Using additional
cordons or screenlines can enhance thadas of the cordon by imposing charges better
related to length of a trifHolland and Watson, 1978; May, 1992; Shepherd et al, 2001).
However, Sheldon et al (1993) stated thataxe complex cordon system would experience
difficulties in implementation due to the oppositminthe public. A simple system tends to be
more acceptable. Politically, Rom (19949@buggested that a congestion charging
programme which did not rely on complex stgies of implementation would be more
politically attractive. Where iis too difficult to adopt a more complex cordon system, it is
appropriate to concentrate the charge only orcéiméral area of the it considered the most
congested part of the city. This design caséen in the aforementioned cases, i.e. the
Singapore ALS and ERP, and the London congestion-charging scheme.

2.3.2 Freedom of travel

The implementation of a congestion charginigesae will cause infringements on freedom of
travelling. The key element to improve pulbdicceptance is the provision of travel
alternatives in terms of both alternatieeites and modes (Hand and Watson, 1978; May,
1992; Hua, 1994; and Jones, 1998). The contbimaf public transport improvement and
congestion charging can be viewed as a successiment of an integrated transport strategy
that can reduce congestion and also eobaublic acceptance (Mal992; Goodwin, 1989).
The design of the Singapore ALS boundary provithedring road as a diversion route for
through traffic (Holland and Watson, 1978). le tHong Kong case, the congested corridors
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with good public transport service were cdesed as good candidates to be tolled
(Transpotech, 1986). When the objective isdise revenues, the provision of diversion

routes is not appropriate; insteth@ use of the lower charge/é is adopted to satisfy public
opinion (Larsen and Ramjerdi, 1991; Lewis, 1998bernative travel pgods or days should
also be considered. In Bergen, the tollingteyn is not under operation on Saturday and
Sunday providing the opportunity to people wighto carry out activitie in the central area
with the free use of the road network. The Singapore ERP also allows free driving period in
weekend (Menon, 2000). This has a significargeafbn the acceptanceséd of the scheme
(Langmhyr, 1997; and Lewis, 1993).

1.4 Dealing with adverse impacts

1.4.1 Economic and land use impact
The impact on the economy and land use is ag®issue, and it is extremely difficult to
isolate the effect of any one element ahsport policy on land use (May, 1992). There are
several suggestions of approastio avoid the economic impa@nd land use changes as a
result of the charging cordon scheme:
= Locating the charging boundary between land use types. In practice it may be
appropriate to use existingapraphical boundaries such as rivers, railways, canals, or
mountains as the boundary of the charged é8hepherd et al, 2001). However, in
some cases where these physical barae¥sot appropriate bountks of land uses,
other boundary alternatives should be considered such as ring roads;
= Trying to minimize the interruption on the basieeds trips and residential areas, e.qg.
trips to school, hospital, or any public sees. This means it is better to charge
business trips rather than residentigddrand other necessary trips (e.g. charging
inbound traffic to CBD). By doing this, thend use change can be kept to a minimum
and the economy of the area can be maintained (Holland and Watson, 1978).

1.4.2 Dispersion of congestion and environmental impacts
There is a danger that current traffic usingttiled roads could be dtrted to other areas
causing congestion and pollution problemshiose areas. The other dimension is the
possibility of dispersion of traffic to untollgzeriods. Evidence in the Singapore ALS showed
dispersion of traffic to the period prior tike charging period and the period after the
charging time. There are twacets of this problem:
= the first is that we can viethis as a good effect as the concentration of traffic is
spread over different parts of the netiwor different time periods reducing the
congestion and the pollutiongiylem in the peak period;
= the other is that the chargpreads the problem over a longer time period and wider
city area; the effect is not only arcneasing pollution and congestion problem but



also an increasing safety problem partidylarhen traffic diverts to the residential

areas or local streets which are not desigoecope with the high volume of traffic.
Dispersion over space
In the case that the main objective is to mdpollution over a wide ared the city (not only
just the area inside the cordoti)e main idea is to suppress #ri@ther than divert them to
other areas. This could be achieved by desgitie cordon to captureost of the traffic
without providing the diversion routes. On tither hand, if the main objective is to increase
efficiency and reduce congestion in a specifiegh, e.g. city centréhe diversion of through
traffic can be allowed (Holland and Watsd9,/8). In this case, the cordon location is
normally placed just inside the ring road (Shedret al, 2001). The capacity of the diversion
route also has to be considered with the pakediverted traffic. Aother design approach to
tackle the dispersion problem is to use a nommplex cordon. A number of screenlines and
cordons are used with different charge lewglglifferent cordons and screenlines. This finer
charging system is expected to smadodffic at the boundary of the cordon.
Dispersion over time periods
In the Singapore ALS, the initial restrictionrjpel was designed to operate from 7.30 am to
9.30 am in order to reduce the congestiothexmorning peak. After implementation,
congestion developed after 9.30 am and the probVas solved by extending the restriction
period to 10.15 am (Holland and Watson, 1928)lifferent approach was proposed to
prevent the same problem in Hong Kong case where the charge structure was designed to
vary by time period (Harrison, 1986). The caséhe London congestion charging scheme
showed an other approach where the flatchtege is designed to cover the whole day
instead of a single time period. The scheme objedistinguishes the case of Norwegian toll
rings from the other cases, since the probdémme dispersion of the traffic over the time
period seems not to be a problem whel@nacharge is applied over the whole day.

2. Research questions and survey design

Based on the literature review in the previsastion, the hypothes@bout the practical

design of charging cordon is as follows:

= The issues of public acceptance and adverpadtrare the major factors considered in
cordon design;

= Appendix A shows the list of the dgsicriteria found from the literature;

= The constraints posed by the acceptability and practicality issues make the objective of
the scheme less important in the design process;

= The simplicity of the charging system wnsidered as the major criterion for cordon
design despite producing less benefit from the scheme.

From the hypotheses, we can summarise thearel questions to be investigated by using a

guestionnaire and in-depth int&w survey as follows:
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i.) What are the objectives of the congestion gimay scheme considered by local authority
and to what extent do thesbjectives influence the design of the charging cordon
compared to other factors?

ii.) Is the simplicity aspect of the chargingtm the necessary catioh for the practical
cordon, and to what extent can the sirglarging cordon system be modified by
introducing additional cordons or screenlinegit@e the possibilityof higher benefit of
the scheme?

iii.) Are the design criteria found from the litareg consistent with the opinion of the
respondents in the survey, and to what exderthese design criterinfluence the design
of practical cordons?

iv.) Are there any other necesgaonditions that the ecdon design must follow?

A two stage survey was designed. In the Btage the questionnaires are sent to the
respondents and then the answers from the iQnesires are analydeThe second stage of
the survey involves using the-depth interview to probe thgoints raised from the answers
from the questionnaires.

The questionnaire, see AppendixiBdesigned to give the researcher the preview of the case
regarding to the research questions menti@azlier. Question oneasts the questionnaire

by asking the importance of each objective amah thuestion two asks whether there are any
differences in the design of the cordon to nwbfferent objectivesThe answers to question

one and two can reveal the set of objectiv@mssitered by local authorities and the way local
authorities try to design the sche to meet these objectives.

Question three asks about thexgel design of the charging dan in each city in terms of
the cordon and charge structure. Question &sls the respondents about the possibility of
using additional cordons or screenlines. The&equestions are used to investigate the
general design of the cordon and the possibiel lef complexity of the design, i.e. cordon
and charge structure. Question five askgéispondents to expres®ihopinions on whether
each design criterion found in the literature egwshould be considered in the design of the
charging cordon. The respondents are also askaddress any other criteria apart from
those provided. Question six asks the respomsdeghich conflicts aris between the charging
cordon design to meet the objective and thestraints they may ka experienced. The
answers to this question can be used to findthvdr each local authority gives more priority
to public acceptance and adverse impact issoegpared to the objective of the scheme in
the design of charging cordon. The last quessatesigned to ask about the objective of
raising revenue which is sttig outside the acceptable viswf congestion charging in the
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legislation. The answer to thigiestion can show whethersiag revenue is one of the
objectives of the scheme.

The next stage of the survey is the in-depth interview. The structure of the interview is
designed to be a semi-structured intervieverehthere are three main discussion topics
including the characteristics of the case, theadbjes of the scheme, and the design process
of the charging cordon. The interesting pointsfrthe questionnaires or from the discussion
during the interview are pbed into the detail.

3. Questionnaires and in-depth interview analysis
3.1Background of each case

In this section, the background information fack city is given. This information is based
on the results of some partstbé in-depth interview which astt@bout the characteristics of
each city.

3.1.1 Birmingham and West Midlands area

There are seven local authaeg in the West Midland areacluding Birmingham, Coventry,
Wolverhampton, Solihull, Dudley, Walsall, andr8avell. All of these leal authorities have

a very strong collaboration in terms of trangganning in which there is a West Midlands
committee as the political organisation providargumbrella on the top of these seven local
authorities. Each local authtyrhas its own centre, butdhwhole area is a continuous
conurbation.

Of these seven centres, Birmingham, Covweraind Wolverhampton @erience the most
severe congestion problem in the city. It is agrby the seven local authorities to look at the
possibility of using congestion charging in thest/®lidlands area in order to raise revenue
for improving public transport saces and reducing congestion.

3.1.2 Bristol

Bristol is a city in the sobern part of England. The city surrounded by green-belt where
the nearest centre is Cardiff. Therefore, the competition of the economy between the city
centres is not so high. There are about 500,00hoaements everyday in and out the city
centre alone and the traffic condition in the cigntre is very congted and already at
capacity. Bristol has two main ring roads, it& inner ring road swunding the core centre
of the city and the outer ringad covering most of the cifprmed by the motorway network
(M4 and M5 in the north and other tkuroads in the south of the city).

The major employment area is in the centreraonth of the city. Congestion charging is one
approach that the Council of iBtol is actively promoting asart of integrated transport
measures to reduce demand for travel by aedtisar. The council inonjunction with the
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local bus company ran a road user chargjiiad) along the A4 Bath Road during 1998 in
which this test aimed to examine both the techlities of operating asell as how charging
might change people’s pattern of travel.

3.1.3 Durham

Durham has a fairly unique character compareather cases. It is the country tows of a
large county but has no strong commercial cefitnere is a river running through the centre
of the city forming a peninsula. The peninsulaassidered as the hisical area where there
are the cathedral and castle, which are fanowsst places. Thpeninsula can only be
accessed by a road which run through the manleee. Beyond the market place there is no
commercial activity.

The historical area on the peninsula has sefférom unnecessary traffic where a lot of
traffic just drops people off at the market placea to go to banks or shops and then drives
up to the peninsula area to wait and tuiwuad to pick up people. The city council has
decided to use road user charging in ordeetiuce the unnecessanp$rin the historical
area. The technological trial @ the progress and the systert be implemented in 2002.

3.1.4 Edinburgh

Edinburgh is the capital city of Scotland situaitethe east of Scotland. The north of the city
is bordered by the coast. Thesea trunk road system geneyadurrounding the whole area of
Edinburgh forming a very good outer ring road; ¢hisralso a tightniner ring road system
surrounding the core of the city known as thd @d new towns which is considered as the
historical area of the city. The city hasotwontrolled parking zones including the inner
parking zone which concentrates on the cemired of the city and the outer parking zone
which extends beyond the core of the city. The city has been considering the plan to
implement road user charging scheme in otdeeduce congestion in the city and raise the
revenue to be used to improve public transport service.

3.1.5 Leeds

Leeds is one of the major citisguated in the north of England. Geographically, the city is
quite separated from its neighbours, especthliycity centre which ithe major business and
shopping area of the region. The inner ring roachéa by a motorway system is regarded as
the boundary of the central area. However, tiinig road is stilhot completed yet; the
completion of the ring road to the east of thg i on the plan. Similarly to the other big
cities, Leeds faces the problem of incregdraffic and congestion in the city.

There are two types of congestiincluding the congestion on addial routes, particularly

on motorways, coming to the city centre in ffleak period and the area inside the inner ring
road which is congested almost all day. The ©rsity of Leeds is located just outside the
inner ring but it is considered as a major #aifraction for inbound traffic in the peak period.
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The current problem is the lack of controlpiarking space in the city centre which causes
failure to control the traffic demand in the cagntre. The city has considered implementing
a congestion charging scheme around the city centre in order to control the traffic demand
and also reduce congestion in the city.

3.1.6 Manchester

There are nine districts in GreatManchester district for vith the geography of the area is
considered as a polycentric conurbation afeaund Manchester, therare major important
towns with their own shopping centres inahglStockport and Bolton. This causes a very
competitive situation for the city centre of Manstex with other centres and also the retail
shopping area outside the city centre. Manche#ers a strange shape, long thin and
rectangular. The city centre only about two miles frorthe neighbouring lcal authority
which is Salford. The worst congestion arearisund the outer ring road whereas there are
also some particular congestion areas irctheentre. Manchester has joined the DTLR
Congestion Charging Partnership but has noagoi plan to implement a congestion
charging scheme.

4.2 Response to the questionnaires
The summary of the responses to some ofjtlestions is shown in Appendix C. In this
section, we will analyse the answers in ordeariewer the researcfuestions set earlier.

4.2.1 Objective of the scheme and hierarchy of objectives

Table C.1 in Appendix C shows the answerthts question from the survey. Despite the
absence of the explicit option of an objectdfegevenue generatian the questionnaire,
some local authorities raiséis objective in the responsas well as the objective of
economic regeneration. The answers show tlde wange of objectives of using congestion
charging, with most of the schemes being expected to serve more than one objective.
Nevertheless, the main objective of most ofltoal authorities in this survey is to reduce
congestion and increase efficiency.

4.2.2 Conflict between the different objectives
The responses to this question tend not to show great aahe¢different designs are
needed to meet different objectives.

4.2.3 General design of charging cordon

It is politically sensitive to give the detaf the design of each calkere. Instead, the general
response will be given and discussed. Four othefive local authorities in the survey have
some idea about the design of the actual cordam Fnese four local d@luorities, the general
responses to question thre&iag about the cordolocation and charge structure are as
follows:

= the cordon will cover the core oity centre area of the city;
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= the cordon will use a ring road as the refee boundary (normally the cordon will be
situated inside the inner ring road);

= the size of the scheme will be a relativelyaimompared to the whole area of the city;

= three out of four cases only consider a grgirdon application; the other case considers
different options including a city centrerdon, double cordon (inner dmouter ring road),
and a wide area cordon (outer corawath area licensing scheme instead);

= the charge structure will be very simple, wétluniform charge for the whole day or two
charge levels for peak and off-peak;

= three out of four cases expeed that the charge would be operated only in the peak
period and for inbound traffic only;

= the charge level would be a uniformedor all toll points on the cordon;

= three out of four cases are considering {hy@ieation of area licensing scheme or charge
only once a day regardlesstbe number of crossings.

4.2.4 Additional cordons and screenlines

Question four particularly asked further abthe extent to which gncomplexity of the

cordon structure could be reconsidered. Qmig out of four lodaauthorities accepted the
possibility of introducing the additional cordonsdascreenlines in the future. It is fair to

conclude that the simple cordon and charge structure is an important element of the design of
practical cordon.

4.2.5 Design criteria

Table C.2 in Appendix C shows the responsdhitoquestion in the survey. It shows that

most of the design issues, found during the liteeataview, are consistent with the views of

the respondents in the survey. Eight design issues out of 22 receive a unanimous positive

answers from all respondents. The desigreissalated to practicality receive the most

negative responses. It is noteviyrthat the understanding of thesspondents to this issue is

still at an early stage, since st®f the schemes are still in the early design stage. Two issues

in the group of public acceptance reeestrong negative responses including:

= the issue of whether the design slibavoid the low-income areas and

= whether the design should avoid a charge omakielents (only Bristaagrees with this
issue).

Also two issues receive a vary of respor(sesre are both groups of agree and disagree

response) which are:

= whether the cordon should paced between land-use tgBristol and Leeds disagree,
others agree); and

= whether the design should aim at charging thfficrwhich is of least benefit to the area
(Edinburgh and Manchesterrag, others disagree).

The response from Edinburgh is significantly diiet from others especially when compared

with the group of Bristol, Birmingham, anateds. The design issues of provision of bypass
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route from the charging area and public sgzort quality in the charging area received a
negative response from Edinburgh whereas otloat luthorities agreaaith these issues.

4.2.6 Conflict between objectives and design criteria

Similarly to the response tuestion three, there are no vereresting answers to this
guestion from the respondents. Most of@inewers tend to say that there is no conflict
between the design to meet the objectives and otrestraints in their cases. It is decided to
investigate this point further in the in-depth interviews.

4.2.7 Spending revenues
The local authorities have a very clear idéaut the way to spend the revenues from the
scheme. Most of the generated revenuesbeillised to invest in public transport.

4.3In-depth interview analysis
The detail analysis of the interview canfband in Appendix D. A brief summary of the
finding in each case is peysted in this section.

4.3.1 Birmingham and West Midland area
The process of cordon design starts by Ingkat a possible single cordon around the centre
of each city. Only the inner ring roads are ¢desed as the potential boundaries of charging
cordons. Birmingham, Walsall, and SolihulMeafeasible cordon boundaries based on the
characteristics of the inner ring roads of theties whereas the othaties have problems
with their ring roads. From the interviews, tieasons why the ring rosdh other cities are
not feasible or satisfactory to beedsas the cordon boundary are as follows:
= The ring road is too small in terms o&thurrounded area, a too small cordon may not
be able to reduce the congestion sufficiently and generated revenues from the scheme
could be too low;
= The ring road is not completed or in sooases there is not a clear ring road at all;
*= Ring road does not provide a clear bougdaetween business area and residential
area.
It is also less politically feasible to implemehe scheme in Solihull or Walsall, which have
a feasible cordon boundary, when the more coedesties like Coventry or Wolverhampton
will not implement a charging scheme daodhe lack of the feasible cordon.

Considering only Birmingham city, the potenttalrdon will be situated just inside the
middle ring road. The walking distance frone thoundary of the cordon to city centre is
about ten to fifteen minutes. &te is a plan to increase tyellow line parking control around
the cordon in order to prevent the dispersioparking demand at the fringe of the cordon.
The design also plans to allow free lanesh@nmain motorway passing through the city,
since the ring road is predicted not to be ableope with diverted traffic from this main
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through route. The charge level will be lowarder to maintain support from the public and
the charge will be a uniform rate all day.

4.3.2 Bristol

Bristol considers a small cordon covering the ciwntre, and the cordanvill be located just

inside the inner ring road covering mosttoé inner parking zones of the city. The

underlying reason for the small scheme is théipal and public acceptability, since the

group affected by the scheme can be kept to a minimum and this small scheme seems to be
able to express the objective of the schetrarly to public. The design of the cordon

location is also trying to minimise the numloéicrossing points aoll points by using the

river on the south of thatg to form the boundary.

The recommended scheme has 14 entry paimdsincludes the city’s main Broadmead
shopping area, the Centre, West End, andbélaside but excludes the main inner city
residential area. The bus station is also dediledy left just outside the cordon. There are a
number of car parks outsideetbharging boundary. It wandicated that for Bristol there is a
potential extension of the scheme toward agm@@mplex system but this possibility really
depends on the success of the forthcoming schédmeeas in this stage it is only possible to
implement the single cordon with a simple destructure. The charge will be in the
morning peak and for inbound traffic only and theeleof charge will be at an acceptable
level. It is accepted that this low chalggel may not be able to reduce congestion
significantly but can be monaolitically acceptable.

4.3.3 Durham

The design of the charging system in Durhamiifferent from other cases. Only one toll

point will be located at the access point te tharket place which is the only access point to

the peninsula area. The geographic of therserta area forms a natural closed cordon. The
charge level will be at £2 operated from Monday to Saturday from 10 am — 4 pm. The design
of the scheme tries to avoid the effect on necgdsas, such as school trips, by providing an
exemption to the parents of the students uBdgears old studyingt the schools in the

peninsula area. The scheme should not affecéthployees in the area since normally most

of them do not use a car for working trips due to the lack of parking space.

4.3.4 Edinburgh

The inner ring road and outer ring road emasidered the possible boundaries for charging
cordons. The implementation of two cordpns. inner and outer cordon, may cause
problems in the doughnut area in between thesectwdons in which there may be problems
of increased traffic, and the public transporvges in the orbitatlirection around the city
centre are not at a good level. One of the gaimentioned about the design of this outer
cordon is that the cordon must be wholly indide city bypass and it has to be purely inside
the City of Edinburgh Council’area. The location of the inneordon should cover the inner
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parking zone, but not as far as the boundath@fouter parking zone which in this design
aims to reduce the parking dispersion problem around the cordon boundary.

It was mentioned that it becomes inevitable tdude one of the residential areas, which is
just outside the boundary of timétial cordon, insidghe cordon in order to avoid worsening
the congestion problem in that already congeated. The inner cordon also uses some of
the physical boundaries such as parks, railiveey and river to form the closed charging
boundary to help minimise the number of toll geiand make the cordon easily recognised.
At each toll point, there will be an escape eofatr those who want to avoid the charge by
diverting to other routes, butdldiversion route from one sitle the other side of the cordon
will not be advised to the drivers in order to discourage rat-running traffic.

In the case the twin cordon system is implemented, the charge will be higher on crossing the
inner cordon and lower on crossing the ogtedon whereas the single uniform charge will

be used if only the inner cordon is implementBuk level of charge is not definitely decided

but it would be at an acceptabled¢to the public and politicians.

4.3.5 Leeds

The system considered in Leeds is an area licensing scheme (ALS). Similarly to other cases,
Leeds considers the inner ring road and otgy as good candidates for the location of
charging cordons. However, thater ring road cordon is neidered to cause a major

political acceptance problem because many pdojhg inside the cordon would be charged.
Therefore, the inner ring is chosen asrdference boundary of the charging cordon subject

to the completion of the inner ring road.

The city council has conducted several modgllests on whether tlvapacity of the inner
ring road can cope with the dived traffic, and it is concludetiat the capacity of the inner
ring road is sufficient. It is accepted tllaé inner cordon does cavithe whole congested
area in the city centdeut it does not address the congasiproblem of the whole city. The
detailed design of the cordon is trying to mirse the number of toll points, trying to include
the University area inside the cordon, anéxolude the major hospital outside the cordon.

Politically, the hospital insidéhe central area must be outside the cordon although it is
located just inside the inner ring road. Tpditical requirement causes a conflict with the
requirement to include the univaysarea inside the cordon whefes area is actually just
outside the cordon. The charge level has beerléeé based on the requirement that it should
reduce the congestion tine city centre, generate sigodint amount of revenue, and receive
support from public and politicianéccording to the concept of ALS, the charge structure
will be a uniform charge throughout the daymiarly to the Bristol case, there is a
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possibility to introduce additional cordons iretfuture in which the second and third cordon
may be located just inside the outer ring raad the middle ring road respectively in which
the charging system would change ALS to a more complex cordon charging structure.

4.3.6 Manchester

Manchester is still in a vemarly stage of the plan to implement a congestion-charging
scheme. From the geography of Manchestgr ttits too difficult tofind an appropriate

cordon that is wholly inside the ManchasCity Council’s area, ,and it may cause the
problem to the economical development of Maistéecity if the charging scheme will be
introduced in the Manchester city alone. Ithed necessary that all of the local authorities in
Greater Manchester must come to an agesgnm introducing a congestion charging scheme
together. It is affirmed that simple charging system that is just good enough to make the
scheme work would be preferable to a mommglicated system that has to rely on the high
technology.

4.4 The finding

The questions about differences in design éeindifferent objectives and about the conflict

of the design to meet objectives and constsaare not well answgrsince most of the

answers do not express concernrdtiese issues. The discussion with local authorities in the
in-depth interviews shows that the issuepulblic acceptance and adverse impact are more
important to the design compared to the objestiof the scheme. During the discussion, the
design of the cordon is regularly associateth\public acceptance amdlverse impact issues
whereas the objective of the scheme is onlytroead when it is to be decided whether the
scheme is worthwhile to betimoduced. It was regularly meatied that the objectives of the
scheme, particularly the objective to rediwcongestion, cannot be met by only using
congestion charging (and in fact it is expedtet charging cordon alone will not be able to
reduce the congestion significantlyut the revenues generated from the scheme are the key
to success where this money will be investepuhblic transport to attract more people to use
public transport.

The other point found in thesponses to the question abthé cordon design is that the
design of cordon location and stture is a separate processnfrthe decision on the charge
level. The charge level may be even defimeddvance at an acceptable level before the
location of the cordon is decided. It is foundim the questionnaire and in-depth interview
that the design criteria found in the literatuegiew are not all necessary. Some of these
criteria are “hard constraintsthich the cordon design mustlow, but some are not. We

refer to the other type of canaints as “soft constraints”. 8 criteria are not even agreed

by most of the respondents, such as the igsagoid charging residents of poor income
areas. It seems to be that the design triestbtfie cordon that strictijmeets the set of the
hard constraints which could be considered &ascceptable design” which can be acceptable
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and will not cause the new problems. The comifeatures or hard constraints of the “good

enough cordon” are as follows:

= Use ring road as the skeleton design efd¢brdon and as the diversion route;

= Cordon and diversion route must be whollgide the authorised area of local authority;

= However, in the case that there is no obviong rbad, try to find tb road network that
can form the escape routes from the toll points instead;

= The capacity of diversion or eseamute should be able to copéh the diverted traffic;

= Ensure that the problem of the dispersibicongestion to the surrounding area around
the cordon is kept to a minimum;

= Cordons should concentrate on the centred @f the city, even though congestion also
exists elsewhere in the city;

= Include major trip attractions but exclude sewes locations if possible, i.e. hospitals or
bus or train stations;

= Associate the cordon boundarythwthe controlled parking zone which can give a buffer
area to protect the dispersion of parking demand around the fringe of cordon;

= Minimize the crossing points hysing a natural boundary, suab park, river, or railway
line;

= Keep the boundary as simple and clear as plesand try to use key landmarks or natural
boundaries;

= Use a simple charge structure tigagasy to understand and remember;

= Charge level should be defined at the acceptable level to the public;

= Finally, the scheme must be worthwhile toilplemented in terms of the benefit of the
scheme given the possible cordon design and charge level.

Several issues are discarded from thisdigj, separation between land use type, fairness and

equity issues, residential or poor income aréagse are the supplementary criteria which it

would be ideal to include in the design, butmoenecessary to do so (referred as the set of

“soft constraints”).

A simple charging cordon idearly more preferable tcomplex one. However, the
interviews show that local authorities are adseare of the greater befit that they could
achieve by using a more complex charging sysMast of the comments on this issue is that
“at this stage, we are trying to find the systtmat is just good enough to make this scheme
work and start rather than trying to find tloptimal design that may not be possible to
implement, but of course thasea possibility to extend thestgm toward the more complex
system subject to the sussef this starting schemeFrom this statement, it is clear that the
practical design of the cordon is trying to fithed scheme that could be implemented now (an
“acceptable scheme”) and leave the space for fudiaeclopment or evolution of the scheme
in the future towards a more effective and optimal system.
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5. Summary

Following the objective of the research, an egiee review of the literature regarding the
design of charging cordon systems has lmaened out (Ministryof Transport, 1964;
Goodwin, 1989; Guiliano, 1992; Sheldon etl&193; May, 1994; Rom, 1994; Hua, 1994;
Langmhyr, 1997; Small and Gomez-lbafiez, 19@8ies, 1998; and Neuenschwander, 2000).
The cordon design in different studiesluding Singapordg;iong Kong, London, and
Norwegian toll ring reveals the design processharging cordons and issues that should be
considered (Holland and Watson, 1978; Harrisbal, 1986; Transpotech, 1986; Larsen and
Ramijerdi, 1991; May, 1992; Lewis, 199%amijerdi, 1995; Meon, 2000; GOL, 2000;
Shepherd et al, 2001). The main conclusion ftberreview is the setf design issues found
and three factors that the design tries taeaghincluding effectiveness, acceptability, and
feasibility. The research investigated thesedasdurther in the context of the UK for which
six local authoritiesn the DTLR Congestion Charging maership including Birmingham,
Bristol, Durham, Edinburgh, Leeds, and Manclegarticipated inhe survey of this
research. They were asked to complete questionnaires and participate in the in-depth
interview.

The results from the survey show that theigie of practical cordons concentrates much

more on the issues of publicceaptance and adverse impacts. The effectiveness of the scheme
can be achieved by using the revenues generated from the scheme instead of using the
charging cordon directly tatkle the problem. Some ofetldesign issues found in the

literature are not necessary criteria for ¢bedon design. Local authbes in the survey

consider a smaller set of design criteria thalt evisure the scheme would be able to be
implemented. We refer to these criteria ashiard constraints of the cordon design (see

section 4.4). Most of the designdl start with a simple scheme despite probably less benefit,
with the possibility of extensh of the scheme subject teethuccess of the starting scheme.

The design of practical cordopsit more emphasises on the sswf public acceptance and
adverse impacts considered as sensitive issyashie and politicians. It is clearly that this
practical design is not an optimal design teetithe objective of thecheme. The purpose of

the next stage of this research is to comalthese practical design constraints with a
mathematical model that can produce an optimal design in which the scheme is still able to be
implemented in the practical point of vieWhe possibility of using the modelling approach

to help the design of cordon has to be investid&d determine the extent to which the model

can represent the problems. kwtance, the issue of dispensitraffic to untolled periods

needs a model that can represent the time choices and departure time choices in the model.
This issue will be investigated further in the subsequent paper.
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Appendix A: Design criteria found in literature review

Avoid the adverse impacts
= The design should ensure the provision of sufficient alternative routes for drivers who want to bypass
the charge area.
= The design should avoid the dispersion of environmental or congestion problem to other areas
= The cordon should cover only the area having good public transport service.
» The design should leave the facilities for interchange outside the cordon (e.g. park and ride or parking
facility).
» The design should ensure that all entry pota the charge area are charged or closed.
» The design of the entry points should not be visually unattractive.
= The design should place cordons atibdaries between land use types.

Gain public acceptance

= The cordon structure should bienple and easy to understand.

= The charge structure should also be simple and easy to understand.
= The charge should be at a level which is acceptable to the public.

= The charge should be perceived as fair by the public.

» The design should avoid the problem of local inequities (e.g. people just outside the cordon needing to
access places just inside)

» The design should avoid the praibl@f commercial inequities (e.gith the same type of business,
one is just inside the cordon and the other is just outside the cordon)

» The design should aim at charging the traffic which contributes most to congestion and pollution.
» The design should aim at clyarg the traffic which is ofeast benefit to the area.

= The design should avoid charging the city’s residents.

= The design should avoid charging people from the low income area of the city.

>

Practicality

» The number of charging points shoblel minimized to reduce capital costs.
» The system should be designed to limit the schemes operating costs.
= The design should avoid the typHfsoad that cannot be tolled.

= The design should avoid areas or locationsrtiet cause technological communication problems
the system.

= The cordon should be located whadltgide the city authority area.
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Appendix B: Questionnaire

SECTION |
3. What is the general design of the proposed cordon of Leeds?

1. What are the objectives of using charging cordons in Leeds and what is the levelPlease give the detail in terms of:

of importance of each selected objective?
Location of the cordon

High Medium Low Not an
objective

Reducing Q Q [m] a
congestion
Environmental Q Q Q Q
protection
City centre Q Q Q Q
management
Increase efficienc a Q a m]
Redressing Q Q [m] a
inequity in
transport system
Other, please state a Qa Qa Qa Charge structure

Answer the next question if you choose more than one objective in question 1. If not, gg
to question 3.

2. Are there any differences in the charging cordon to meet the different objectives of
the scheme at the same time?

I:I I:I 4. Would you consider using the additional cordons or screenlines?
ves No Yes |:I No |:I
If the answer is yes, please explain the differences: If yes, please explain the reasons, and define the additional cordons or screemmes. If

please explain the reasons.

SECTION I
5. For each of the design aspects, do you agree that that design aspdm shoul 5
included into the design of the charging cordon? If there is thedetiign aspects E: g 8 § ga _§ ga
that should be considered, please state in the blank box. Gain public acceptance 22 2 g -g %g
=z
= The cordon structure should be simple and e asy Q Q Q a
= to understand.
Avoid the adverse impacts >0 S g | »g * The charge structure should alsobe simpleand | 5 |1 g | g | g
20| ® g > 29 easy to understand.
%? < | 2 Ug)g »  The charge should be at a level which is 2 o o o o
z acceptable to the public.
= The charge should be perceived as fair by the
= The design should ensure the provision of public. ¢ P ™o o o o o
sufficient altemative routes for driverswho - O | O O | O = The design should avoid the problem of loca
want to bypass the charge area. inequities (e.g. people just outside thecordon@ | O (O QO | Q
= The design should avoid the dispersion of needing to access places just inside)
environmental or congestion problemtootherd |0 | Q | Q | O = The design should avoid the problem of
areas. commercial inequities (e.g. with the same typeEl o o o a
= The cordon should cover only the area haVingI o o g o of business, one is just inside the cordon and the
good public transport service. other is j_ust outside t_he cordon)_ :
= The design should leave the facilities for - Thg deS|gn_shouId aim at charglng the traffig
interchange outside the cordon (e.g. park andQ Q Q Q Q whlch contributes most to congestion and a a a a a
fide o parking facilty). _T_Eléugngn should aim at charging the traffic
' Eeec?,?rlgn;g?ﬁggﬁ::eéza&agg:g poml:s@ a a a a which is of least benefit to the area. - . . d d
Qe g. : = The design should avoid charging the city's Q Q Q Q a
L] T_he aldIeS|gn t(if t:tg entry points should not be olo o laola residents.
visually gna TACIVE. . = The design should avoid charging people from
= The design should place cordons at boundan% the low income area of the city. Qa a a ] o
a o o a
between land use types.
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E 5 o o 5. Based on the case of Leeds, are there any difficulties in the desightteme
K=}
;3 8 8 2] g ;: g required objectives and to satisfy the design issues mentioned above?
Practicality s2 2,8 8 |28
] B o | ®a
P
= The number of charging points should be la o |o Yes Ij I\D
minimized to reduce capital costs. | | | | . . . . .
= The system should be designed to limit the ] If the answer is Yes, please explain some difficulties in yourasty:
schemes operating costs. . . . Q .

SECTION Il

6. Howwould your Local Authority spend the revenue generated from thetmrge
charging scheme and why will you spend the revenues this way?
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Appendix C: Response to questionnaire

Table C.1: Response to question relgag the objective of the scheme

City centre management N

L

Increase efficiency

£ - o}

_ © o n 1)

- 5 £ | 2| 8| 8

Objective 2 )= 3 o 5

@ £ 5 - 3

[ L =

Reducing congestion M M
Environmental protection N ] L | M
M

M

M

Redressing inequity in transport system

Raising revenue (LAs added this objective by
themselves)

Economic regeneration

Table C.2: Response to questiregarding the design issues

€ < 9]
_ [ [o)] n 1)
, . =} S = S Q
Avoid the adverse impacts 2 k= 2 b S
@ £ 5 - 3
z U =
» The design should ensure the provision of sufficient
alternative routes for drivers who want to bypass the A? SA D SA SA

charge area.
» The design should avoid the dispersion of environmer
or congestion problem to other areas.

» The cordon should cover only the area having good
public transport service. o o D o S
» The design should leave the facilities for interchange A A SA SA A

outside the cordon (e.g. park and ride or parking facili
» The design should ensure that all entry points to the
charge area are charged or closed.
» The design of the entry points should not be visuall
unattractgigve. yP g a a S a S
*» The design should place corts at boundaries between
land use types.

SA SA SA SA A

1 H = high, M = medium, L = low, N = not an objective, R = raised but not specify level, N/A = no response
2 SA = Strongly agree, A = AgreBC = Not consider, D = Disagree,caBD = Strongly disagree (N/A = no

response to the question)
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5 2
s 5 5 3 4
Gain public acceptance 2 £ 2 d S
m IS 5 - S
s W =
The cordon structure shoute simple and easy to
understand. P g o . o o o
The charge structure showdtbo be simple and easy to
understagd. P g . . o o o
Thgl'charge should be at a level which is acceptable t¢ A A A A SA
public.
» The charge should be perceived as fair by the putt A A A A SA
The design should avoid the problem of local inequitie
(e.g. people just outsidedltordon needing to access A A NC A SA
places just inside)
The design should avoiddtproblem of commercial
inequities (e.g. with the same type of business, oneis;, A A NC A SA
inside the cordon and the other is just outside the cor
The (jesign should aim eharging the traffi(; which SA A SA A A
contributes most to congestion and pollution.
The design'should aim at clhyairg the traffic which is of N/A D SA NC SA
least benefit to the area.
The design should avoid charging the city’s residents. A SD D NC NC
The design should ayoid charging people from the low N/A D NC NG D
income area of the city.
IS - o)
s £ £ g &
Practicality -Qi—o’ E = o S
5 O =
The numbe_r of charging points should be minimized to N/A A D A D
reduce capital costs.
The sy_stem should be designed to limit the schemes N/A A D A A
operating costs.
;I'r:leéjesign should avoid the types of road that cannot bﬁI/A N/A N/A A N/A
olled.
The design should avoid areas or locations that may
cause technological or communication problems the | N/A NC N/A A NC
system.
= The cordon should be located wholly inside the city N/A NC SA SA SD

authority area.
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Appendix D: Detail analysis of in-depth interview

BRISTOL

Characteristics

= Bristol is surrounded by greenibélhe nearest centre is Cardiffhe competition of the economy
between the city centre is not significant

= There are 500,000 car movements everydand out of theity centre alone. Thiraffic condition in city
centre is very congested ahalready at the capacity

= The south and east of the city have been affected by decline in the docks, railways, mining, and tobacco
industries, only partially offset by new employment while north Bristol has seen employetaittand
housing growth stimulated by the accedgibof the M4 and M5 motorways.

= The major employment area is in centre and North of the cityThere is groblem of north/south split;
the barrier presented by the Riverdkvalso exacerbates the separation resulting in increase in the travel
length,

= At present, @ontrolled parking zone covers thecentral area of the city centreand the parking zone is
extended beyond the inner ring road in the north of the centre

= Bristol hastwo main ring roads, i.e. theinner ring road surrounding the core centre of the cityand the
outer ring road covering most of the cityformed by the motorway network (M4 and M5 in the north and
other trunk roads in the south of the city).

Objective of the scheme

= Road user charging ane of the elements of Local Transport Plan

= Reducing congestion and pollutions the target. Particularly, it is aimed to progressivetjuce through
traffic within the city centre.

= Generated revenuesvill be invested in the transport systemrtigallarly in improving the quality of public
transport service.

Cordon design

= The design principle of the charging cordon in Bristol is tthe&t cordon must be small and tight cordon in

the city centreavoid major public service centres like jorahospitals, avoid educational places like

schools, and avoid residential areas

= The reason behind the idea of the tigity centre cordon is that it caildress and express the objective

of the scheme clearly to the peopleegarding the objective of reducing congestion and improving

3 Bold letter refers to the latent variables of thsigie including the city charamistics, objectives of the

scheme, and other design constraints.

* Underlined letter refers to the solution to the design problem in which this can be a design of the cordon or

charging system.
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environment “We are trying taharge the area where the perceptisfrcongestion is clear and try to

choose a location so that this clear to people where the cordon would be andeviig aiming &t.

= Thissmall schemés also preferred by theolitical decision where the affected group is limitednd it
seems to be a scheme thexteives the support from public

=  The recommended scheme ldsentry pointandincludes the city’s main Broadmead shopping area, the

Centre, West End, and Harbourside but excludes the main inner city residentildliar@ao deliberate to

leave the bus stationgtioutside the cordoiThe cordon is just insidbe inner ring roadwhich is claimed

asthe natural boundary of the charging cordon

= The river on the south of the citgntre is useds the boundameducing the toll point into only one point

on the bridge crossing the rivefl.tfe lbundary is normally close to something physically divides quite

easily, such as river, roadailway line, or bridge.”

= Thecordon is delineated following the parking zone and car parks around the inner ring road

= A wider cordon inside the outer ring road with different screenlines was also considered but it wed reject
due to public acceptar and political acceptance.

=  Thecharge will be in morning peak and inbound traffic only and the level of charge would be at an

acceptable level“Politically, the low charge isasier to introduceand could gain public acceptance
but actually this charge cannot reduce congestion significantly”.

=  The complexity of charging structure could be possible with a larger scale sthémigh this small

scheme it is not worth using the different charge levels on the different locations

= The extension of the chargiegrdon system is possibieit reallydepends on the success of the

forthcoming scheme If the current scheme receives positieedback and prove to be successiid,

politicians could be more operwith the larger and more complex scheme.

BIRMINGHAM AND WEST-MIDLAND AREA

Characteristics

= There areseven local authorities in West Midland areancluding Birmingham, Coventry,
Wolverhampton, Solihull, Dudley, Walsadind Sandwell. All of these local authoritlesve a very strong
collaboration in terms of transport planning in which there is West Midland committee as the political
organisation providing an umbrella on the top of these seven local authorities.

= Eachseven local authority has its own centre, buhe whole area is a continuous conurbation

= Of these seven centrd&&irmingham, Coventry, and Wolverhampton experience the most severe
congestionproblem in the city.

= |tis agreed by theeven local authorities to look at the pssibility of using road pricing in West
Midland area together.

Objective of the scheme

® The italic letter refers to the sentence directly quéram the interview context whereas the normal letter

refers to the summary of the discussion regarding each issue.
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It is clearly stated that thmain objective of using road pricing is to raise revenuethat can be used in
transport investment, especiaitypublic transport improvement.

However, it is alsmecessary that the schlme must reduce congestiofollowing the legislation.

Cordon design

According to theconurbation aspectof the area, it is decided to looktatee possible cordon systems

covering the whole region

The first option is a cordon around each cernfifeer consideration, it was found trehumber of centres

did not suit a cordon approachbecause there is rvious distinction between one area and another
or one land-use and another (Walsall has an appropoiatie that can become a cordbut there is no such

clear cut between business area and residentigl Meee importantly, in some cases there iskear or

complete ring road around the centrg(Dudley’s road network does not give any satisfactory boundary or
ring road around the centre)tbe ring road is too small (in term of coverage arean which the are that

will be encompassed by cordon is not really worth doing (too small and too tight).

Of the seven centres, four or five centres have a reasonable cordon. But, two of these cordoreallye not r
worth using (Coventry and Wolverhampton have too tight and too small ring road). This leaves
Birmingham, Walsall, and Solihull as the three potential centres that can use cordon idgsterrer it is
politically unacceptable if the scheme cannot be implemented in @entry and Wolverhampton which

are much more congested than other centre3his will raise the pulx acceptability problem.

For the Wolverhampton cagége radius of the inner ring road is too small so thecontrolled parking

Zone is a very important measure to support the cordon charging sicherder toavoid the traffic

dispersion at the fringe of the cordonand toachieve the objective of the scheme

For Birmingham alone, it is possible to implemt& city centre cordohecause athe level of congestion

in the centre and the existence of the natural cordoimhe more complicated mbon is not considered
since it is expected thpeople will not like the more complicated cordon

Thering roadin Birmingham is apropriate becaushe capacity can cope witlthe potential diverted
traffic and thering road cover the whok area of city centre Also, the ring road is physical boundary

between land usesTherefore, theordon in Birmingham would be immediately inside the inner ring,road

i.e. once you turn off frommg road you will face charge.

The other consideration is thedius of cordon gives the average of the walking distance about 20-30

minutes to centreso there should not be a problem withdiepersion of parking demand at the fringe
of the boundary. However, there is a plan &old more yellow line parking control around the cordon

boundary
This desigmmakes it very clear that you will not be charged as long as you are on or outside the ring

road.
Despite the confidence of the capacityriafj road, it is expected that thiag road cannot cope with the
diversion of the traffic from the major route (motorway route) that passeshrough the centre of the

city. This route is 4-lane carriageway having a very high volume of through tf&fficare planning to

paint 2 lanes green all the way through and as long as you stick on the green lanes you aaggedt ch
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The second cordon option considered is the cordon around the whole West-Midland us&ygt®hs

“However, it isnon sense that about 2.6 million people have to pawhich itwill become a
supplementary registration tax instead of a congestion charging schéme

Thereforethe last option is considered using the motorway; dch is thewell-defined cordon as the

boundary othe crossing charge corddhis identified thathere is a small number of toll points

required, but the problem is then theaffic movement inside the codon would not be chargedsince

the cordon is too wide This is rather considerede development of the complete scheme in the future

For the charge structure, it is indicatedt the scheme will start withi@av charge level. The charge will be
associated with a parking charge where people who already pay the toll will get the discount for parking

inside city centre.

Other issues

Based on the first option with tleerdon around Birmingham, thereeawo sensitive locations, including a
service station and a retail shopping centre. Theselaces are just immediately inside the inner ring
road and have no frontage acess through the inner ring road Therefore, as thefetct of inner cordon,
these two places will have a problem of decrease of trade

It is being_considered whether to includegh two places inside the cordon

Durham
Characteristics

Durham isa large county, but there isno strong commercial centre Thecentre of Durham a small
area in which there is no serious problem of congestion

There is aiver running through the centre of the city and the riveforms a natural peninsula Within
this areathere are the cathedral and the castlewhich are famous tourist places. There are aB6+&0
residents in this area together withsome university colleges and schools

This peninsula area is considered asrh@ortant historical area of the city.

This peninsula is accessed by a road which runs through the market placehere ino other form of
vehicle access to this areapart from this access road. Beyond the market place area, there is no
commercial activity.

From the limited access point, thereasthrough traffic in this area, butthe problem is the conflict
between the traffic and pedestriansn this area.

There isno parking area inside the peninsulat all. Around this central area, there is a controlled parking
zone.

Most of the traffic in the peninsula area is not essentialA lot of traffic quite ofterjust drops people off
at the market place areato go to bank and then drive up to the peninsular areaitcand turn round to
pick up their people.

Normally, the employees in the peninsula area arttie market place area do not use cdior the journey

to worksince there is no parking areaat all in this area.

Objective of the scheme
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= The objective of using congestion chargindrham is very clear where it aimsramuce the traffic in
the historical areaof the city (peninsulaand try to preserve area.

= The main target is treduce the non-essential trdfc just dropping people at the market place.

= “If the scheme makes a lot of money, the scheitheot be considered successful at all, becahsddea is
to remove the traffic’

Cordon design

= A toll will be charged at the access point to the market @ee which is thenly access point to the

peninsula area

= Thecharge will be at £2 operated from Monday-Saturday from 10am-4pm

= Thetoll actually will be collected on the outbound direction from the peninsweder toavoid a queue

of traffic at the toll point blocking the main street.

=  An_exemption will be given to the parents of the students under 6 yeaftbé&lschool inside the

peninsula. However, it is expected tha charging period would not cause the problem to school trips
This design tries teoaise the public acceptancef the scheme.
= The scheme wilhot affect the employees in the areaince normalljthey do not use car for working

trip (no parking space). Thevenues generated from the scheme would be used to improve bus services

into the areawhich will help the employees in the area.

EDINBURGH

Characteristics

= The north of the city is bordered by the coast.

= The city of Edinburgh is consideredthe main business and shopping centre of the region

= There isa trunk road system generally surrounding thewhole area of Edinburgh forming a very good
outer ring road. Also, there is tight inner ring road systemsurrounding the core of the city known as
the old town area which is considerithe historical area of the city.

= There arawo controlled parking zones in the city i.e. the inner parking zone (concentrating on the
central area of the city) and tbater parking zone (extending beyond the core of the city).

= Travellers coming to Edinburgh are not only their residents butlaspeople from other districts
surrounding Edinburgh.

Objective of the scheme

= The main objective is treduce congestionn the city, but inevitably thmoney generatedvould be
invested in improving public transport to compete with car.

Cordon design

= Thepossible cordon boundaries are the inner ring road and outer rindHomadver the inner ring road

cordon is too tight Also, using the outer ring road as the boundary of the cordon ¢haga®blem of
the fairness between the resident of Edinbrgh and of other surrounding districts.

= Therefore, Edinburgh starts ¢onsider the twin cordotdowever, the major concern of the twin cordon is

the doughnut area in between the inner and dar cordon which may encounter problems of
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increased traffic and also becaugriblic transport is actually only in the radial direction to the city
rather than the orbital direction around the city centre.

= “In Scotland, road user charginig not allowed to be imposed on trunk roaddut, in Edinburgh we are
fortunate thathe only trunk road in our area is the city bypass (outer ring roadjthough, the majority

of radial route coming to city centre are trunk roads but they have been reclassified as non-trunk roads.

= “ltis necessary thathe cordon must be wholly inside the city bypass and it has to be purely inside

Edinburghaccording topolitical decision andthe revenue generatedould totally be ours

= The principle to define the cordon location is it cordon boundary should cover the inner parking zone,

but not as far as the boundary of the outer parking. Zidrie design aims to reduce tharking dispersion

problem around the fringe area of the cordon, and also enhance the use of public transport from
origin of the journeys.
= Initially, the inner cordon boundary did not cover aipalar residential area which also has a congestion

problem. Politicallyjt is necessary to include this area inside the comionder toavoid worsening the

congestion problem in that already congested area

= Also, some of the physical boundaries have been used to form the inner cordon, e.g. park, railway line, and

the river running through the city (use bridges as the charging pdihis)will enhance the attempt to

minimise the charging pointsand alsanake the cordon simple and easily recognisett is noteworthy
that all ofthese existing physical boundags cover the target area athe cordon and congestion area

= “We also have to consider the vehicles that may djwantl we considere should not direct the car how

to get from one side to the other side of the corbahwhat we have done is that at each poi@tprovide

an escape route so that the driver can divert if they want to avoid the chlidmgenderlying reason is that

we do not want to encourage rat-running traffic

= Two level of charges on different cordon, i.e. higher charge on crossing inner.cbhidarharging

structure would be something easy and simple to understasdoing to be verdifficult to manage and

explain to the public if more complicated charging is usedlhe driver passing the cordon only has to

pay once/day

LEEDS

Characteristics

= There are two types of congestion iheeds, i.e. on all radial routesespecially on méorways, coming
to the centre of Leeds in the peak period andongestion inside the inner ring roatlich is congested
almost all day.

= The congestion also exists around the outer ring roacbatsie the city centre.

= There isa significant proportion of through traffamming to the centrd part of the city.

= Geographically, Leeds is quite separate from its neighbpaspecially the city centre which is

mentioned as the major businessral shopping area of the region.
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The inner ring road which is formed by a motorway systemegarded as the boundary of the central area
of the city However, the inner ring road system is stilhot completed yet; the completion of the ring
road on the south east of the area is on the plan.

However, the university area is situated just outside the inner ring fidad area is regarded as one of

the major trip attractionsf inbound traffic in the peak period.

Objective of the scheme

Leeds aims to use road pricing as the demand management measure inrediaetthe travel demand

in city centre. The current problem is the lack ofcontrol in parking space incity centre (about 50%

of parking spaces are private).

Theenvironmental problens also addressed and defined as one of the objective of using road pricing.

Inevitably, therevenue generated from the scheme is also one of the main reasons of the scheme.

Cordon design

The system in Leeds is actually @a-licensing schemf&LS) where the people would be charged once a

day when they travel eith@rside or across the cordon.

The issue that the cordon shoplavide the alternative routeis mentioned as the most significant issue
of cordon location.

“There is not much concern abatilie economic impact in the city cenfrsince the scheme has received a
lot of support from the business community, but the main concertfsearapact on the fringe of the
cordon.The effect of the previous action when we extended the controlled parking zonthshmwat
response of people trying to avoid the parking chalyeparking outside the controlled area and walk into
city centre despite 15 minutes walking lergth.

In the city network, firstly there atavo clear candidates for the cordooundary which are the outer ring

road and inner road

The outer ring road cordon is considered to caumajar political acceptance problembecause many
people living inside the cordon would be affected by the cordon.

Therefore the location of the cordon insitiee inner ring road has been chosahject to the completion of

the inner ring road system.

Thecapacity of the inner ring road has been testelly using traffic modelling in order to ensure the issue
of diverted traffic.

“The cordon does cover the whole of the congeated in the central of the city. However, twerdon

does not address the congestion problem of the whole Bityif we think of practicality of road user

charging in Leeds that is what we cannot get at this stage

From the previous statemeittis mentioned that there is a possibility of introducing an additional cordon in

the futurein which the second cordon could be located just irthid®uter ring roadnd the potential third

cordon could be located just insidhee middle ring roadf the city. It is also indicated that therdhig

possibility of moving up from this simple ALS system to a more complicated cordon charging system

future.

-33 -



= Apart from the issue of alternative routes, it is also necessgiye@eople alternative travel modes

There is groposal for park and ride (P&R) which should concentrate on the inbound traffic freigieout

the cordon in which the improvement of the bus or rail service on major radial routes is considered

= However, the idea of using P&R is not pigbnsidered for the area inside Le€ldse idea of improving

park and ride is considered and discussed with other distrittte wider area looking at P&R in their areas

that can be used and may Bieeted by the charging cordon.

= Different charging levels have been tested using a traffic mthaeinost appropriate level shoydbvide

a significant reduction of traffic in centre area significant revenues, and political acceptance.
= |tis strongly advised that the charging level would b@iform chargehroughout the day which is
consistent with the idea of ALS.
= The detailed design of the cordon hasiiaimise the crossing points

= The university area would bewered by the charging boundatgspitdts location outside the inner ring

road. This is dudo the main concern about tle dispersion of the parking problem at the boundary of

the charging cordon and also the universigrea is considered #ee major trip attraction .

= Politically, the hospital inside the central area must be outside the charging bodrdalycation of the
hospital is just inside the inner ring road. This political requirement causes the conflict with the location of

the university area.

MANCHESTER

Characteristics

= There are nine districts in Greater Manchester district in which the geography of the area ésenbasid
polycentric conurbation area Within the area there are ten locatharities. Around Manchester, there
are major important towns with their own shopping centres including Stockport and Bolt®ocalibés a
very competitive situation for the city centreof Manchester with other centres and also the retail
shopping area outside the city centre.

= Regional centre is Manchester city in whictlihere are roughly 120,00qobs in this area There are
about300,000 journeys/day to and from this arealt is also considered #éise largest commercial centre
outside London

= Manchester city is istrange shape, long thin and rectangularThe city is only about 2 miles from the
neighbour local authority which is Salford.

= The rail and bus network for commuting traffic are under-used at the moment.

= The worst congestion area would be around he outgroad whereas theresaalso some particular
congestion areas in city centre.

Objective of the scheme

= The main objective izgenerating the city Road user charging is considered as the traffic demand

management measure that will be used to reduce and control travel demand in city centre

= Improving air-quality is also considered as an objective of the scheme.

-34 -



= Usinggenerated revenued$rom road user charging is considered as the approaatutess the equity

problem i¥A 7 g ¢ rl
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0S 0S 0S 8 T » Scheme. Howeverthiis accepted that
effect on business development is very sensitive
From the geography of Manchester citys too difficult to find an appropriate cordon that is wholly
inside Manchester city local authority.

From this fact, it is necessary tt@teater Manchester have to come to an agreement in using congestion

charging togetheit would be very difficult if Manchester city tries to implement the road user-charging
scheme alone.

It is necessary toheck the capacity of the alternative rodtasthepotential diversion traffic.

It is indicated thaha simple system that is just good enough to make this schemevaold be preferable

than the more complicatexystem that needs tely on the high technology

Similarly to the case in Edinburgtihe trunk road network cannot be tolled
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