5" International Scientific Conference , TheoreticaldPractical Issues in Transport “
Pardubice, 11— 12" February, 2010 337

THE ROLE OF USER CHARGES FOR INFRASTRUCTURE MAINTEN ANCE
COSTS

Nina Kudla&kova?

The increasing importance of maintenance has leckdearch questions on ways of charging
infrastructure users and mobilisation of funds fea&intenance activities. Technological developments
help to bring advanced and differentiated schenfasfrastructure charging closer. For long distance
transport, charging road use in one country may ieatl to changes in competitive positions of caest

The system of road user charges introduced in onatry might change the competitive positron
of the neighbouring country. The other dimensioncoimpetition is between various transport modes.
Depending on the various origin-destination submtskthere may be substantial competition between
transport modes. This calls for an integrated aggrdo infrastructure Charles in order to ovoidigqu
problems. This article focuses on these probleors the European point of view.
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1 Introduction

Economic and transport objectives are always ingmorih policy considerations, and sometimes thetmos
important. In much general discussion, it is asslri@t improvements in transport - almost always
perceived as reductions in transport costs- walistseconomic growth. Many countries experienced a
rapid increase in their infrastructure stocks ist|&0 years. Following the evolutionary path, the
infrastructure growth rates gradually decreased theplies a shift away from new infrastructure
construction towards maintenance and renewal. fip@itace of maintenance increased and it has led to
research questions on wals of charging infrastrectisers, and mobilisation of funds for maintenance
activities.

Not only maintenance, but also the problem of cetigas showed some sources for transport users
charging. It is common experience that congestoowidespread, and there are methods of calculating
economic costs of congestion, so policies whiclucedcongestion should be good for the economy. For
many years, it was the case that the interest grainch expressed these views most forcefully wieee
business interests for whom economic growth wascty relevant, and these groups often took it for
granted that “transport improvement”

meant “road building”. So politicians at nationallocal level were often faced with arguments that
“businessmen” (who surely know all about the ecoylomere in favour of constructing major road
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projects to improve the economy, in contrast widmvironmentalists” (who often reject economic
reasoning) being against these projects. This simigture is no longer true.

For a number of reasons the argument has beerdtornés head and there are views that (in some
circumstances) road building can be bad for an @ognnot good for it, and traffic restraint candmod
for an economy, not bad for it. These conceptiogrsnat nearly so obvious, and it is sensible tcsmar
why the shift has happened, and whether it is vdlids is especially true when considering the ase
congestion charge, where the argument is usednitr@asing transport prices and reducing traffiy ine
the optimal way of improving economic efficiency.

2 User Charges and Traffic Management

The term ‘Traffic Management’ represents the preadsadjusting or adapting the use of an existosglr
system to meet specified objectives without resgrto substantial new road construction. Thus dipect

is related with a large field involving both traffsystems and urban development issues. It is also
working area with strong links with both Civil Emgiering and Urban Planning.

Transport Planning and Land-use is rather compil@sest covers various aspects related to it. The
two main aspects are the general spatial and laadqatterns that have an impact on transport vaume
and the spatial/land-use requirements of transpestructure. The first aspect is related toghawing
sub-urbanisation and urban sprawl, which have dehd¢reasing dependencies on the private car and to
substantially increased trip lengths. Widespreadchership and use of cars is also related to this
phenomenon. The second aspect requires us toglisinbetween different transport modes, which have
varying land-use requirements. In urban areas,iadpateds of transport infrastructure are usually
considerably higher than in rural areas and risewgyound 10%-15% of total land-use.

Transport infrastructure networks constitute esabembheans via which city functions (centres of
economic activities and citizen services) can befopmed while at the same time serve the
communication between the cities and their subwbsying regions and other urban areas. In thesodir
Module particular emphasis is given to the presamtaf the implications on Traffic Management (TM)
of the recent trend towards the adoption of mostasnable, environmentally friendly, transport pis.
The adoption of more sustainable, environmentaigéntily, transport policies has created new chgksn
for Traffic Management.

Ever more, new traffic management solutions mustrdmute to a safer, cleaner and more efficient
transport by reducing hazardous environments, battatrolling potentially dangerous situations,
reducing environmental pollution, helping travedléo avoid congestion and unnecessary trips, gainin
extra capacity from existing infrastructure and amaging the use of more sustainable modes of
transport.

Managers involved in transport and land use shdelelop an understanding and skills about the
following:

e To develop an understanding of the interrelatiotanél-use and transportation needs.
« Torealise the transport planning problems withimam and suburban areas.

* To be informed about latest trends, policies aratfpres in this field, forming a valuable
background for their future work.

* To develop and exercise their critical skills tialt help them in the evaluation, assessment
and (later on) the design of transportation plangrban and suburban regions.

Although many of the techniques, strategies anllajlsolutions are applicable to rural environments,
the focus is on urban transport and traffic proldem
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Urban and suburban development has considerablyeakssd transportation efficiency in the
European cities as a result of a high concentratfanhabitants in confined areas along with tightuse
of the private car and the lack of space for theettgpment of infrastructure that will support pabli
transportation. Hence transport planning is chgkehto provide solutions in order to minimise ti@aff
congestion and to make transportation in urban aoburban areas more efficient, safer and
environmentally friendlier, improving, thus, theilig and working conditions within the cities, agliv
as, enhancing economic growth. In order to mestc¢hallenge existing knowledge as well as new ideas
and solutions have to be integrated when desigmévg urban areas in order to develop an infrastractu
that will facilitate the transportation needs ot threa (considering spatial arrangements, locaifon
residences, working areas, shopping centres etwelsas consideration of transportation infrastue
that will support the use of different transpodatimodes. On the other hand in existing urban and
suburban areas, where infrastructure is given, trawsportation policies and practices (i.e. better
integration of transport modes) have to be develojpeorder to catch up with the socio-economic
changes that affect transport patterns.

A re-framing of transport planning is now emergifige new logic consists of five main approaches:
» from transport engineers to transport planners;
» from road schemes to integrated packages;
» from gravity models to accessibility indices;
» from developer contributions of highways to pultiensport improvements and
» from structural to managerial technologies.

The ‘new realism’ which characterises transportagianning is part of a wider shift away from
‘predict and provide’ planning, and towards Dem&inde Management (DSM) which is slowly emerging
across all infrastructure sectors. The commonathianking these diverse services are the attelmpts
network operators to work with users to reduce dehan the most stressed parts of the network.

The ‘new realism’ as a solution centres on sevyaglthemes, including:
* acommitment to significantly improved public trpost;
» the introduction of traffic calming and measuresgdedestrians;

» advanced information technology based systems totlye most out of the existing
infrastructure;

* road pricing and
* areduction in the building of new roads.

The new transport planning discourse then no lorgelves around the spreading of the network as
far and as fast as possible. There is now a clearity to balance supply and demand as far asipless
Consequently space has become a much more diffezhtoncept. Rather than being homogenised as a
backdrop to the spread of transport networks spabeing customised to cater for the actual nedéds o
transport users and in light of the potential feménd management and integrated network planning in
particular areas.

That urban land-use and transport are closely-limked is a common wisdom among planners and
the public. The spatial separation of human aatiitreates the need for travel and goods transptire
underlying principle of transport analysis and &@sting. Following this principle, it is easily wrdtood
that the sub-urbanisation of cities is connectetth wicreasing spatial division of labour, and hendi
ever increasing mobility.
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However, the reverse impact from transport to lasd-is less well known. There is some vague
understanding that the evolution from the densamuflabric of medieval cities, where almost all gail
mobility was on foot, to the vast expansion of nrod@etropolitan areas with their massive volumes of
intra-regional traffic would not have been possibighout the development of first the railway amd i
particular the private automobile, which has maderye corner of the metropolitan area almost equally
suitable as a place to live or work. However, eyabhbw the development of the transport system
influences the location decisions of landlordsgsters, firms and households is not clearly undecbst

3 Congestion Control

Congestion control is a proposed alternative togestion charging, which is common practice in a
number of cities around the world. The aim of then@estion Control is to use the road to maximum
efficiency while reducing user and system operatiogts by comparison to the costs of congestion
charging. It requires drivers to register for pRedthin overlapping timeslots during rush hour,end
each timeslot has a maximum capacity that is ddfing the road network. Once capacity within a
timeslot has been reached no new places can betddekceptions are made for emergencies). Any non-
registered driver identified on the road at rushrireceives a fine similar to that of a speed cantieket,
where the fine is self financing. Congestion canlead to reduce user and operating costs by ubiag
fine size as a deterrent. With congestion charglhgehicles must be identified so that payment lsan
enforced. Thus cameras must be located at eveny@xit point. Congestion control operates in aiEim
way to that of automatic traffic surveillance, suahspeed cameras. At rush hour travelers drivieirwit
agreed timeslots (e.g. timeslots could be 6.30afr807-8am, 7.30-8.30am, 8-9am and 8.30-9.30am).
Where companies/schools and individuals registadiance for places within these timeslots. These a
either on a one off ad-hoc or regular time basie ad-hoc places are allocated on a first comesinye
rule and are free, while for regular places pnoistgiven to specific jobs/roles/classes which'tdalow
flexible hours (i.e. shop floor workers, hospithifss or lesson start times). A local council ohext
controlling authority evenly distributes the regr&d traffic to the maximum capacity of each timmeahd
the road network. Thus traffic load is evenly sgreat during rush hour and at the optimum capaufity
road network without creating congestion. Therals® the alternative called Congestion pricing.edas
on the same principals, but basically focused afirenmental aspects of congestions.

As example here are some information of the Londodel:

London is one of the world's economically most ssstul and well-performing cities. It is motive
power of Great Britain economy and is also intaamatl financial, cultural and entertainment cen@a.
February 2003 London introduced the largest comgesharging system so far seen in the world based
on a cordon round the central area and a £5 (7) #atacharge per day a vehicle. Proposed chargieg
constitutes the real heart of London. It is bountdgdtation Kings Cross in the north, Tower Bridge
the east, Elephant & Castle in the south and Mabhé&et on the west. It represents surface of ébaeqt
mil, which means 1,3% London's general surface.nMairpose of the congestion charging is to reduce
transport in the centre of London and reduce cdiayes Anyone going through this area from 7a.m. to
7p.m. from Monday to Friday (except holidays) miest 5 pounds. This charge can be booked up ahead
or at the latest the same day, whereas price upesfter 7p.m. to 10 pounds. The charge can be paid
daily, weekly, monthly or annually by phone, by palsrough the Internet or in the bank.

The driver just alleges the number plate. The nekwad about 230 cameras registrate number
licences of cars, which steer into charging areh@oceed in it. This cars are notated into da@bas
owner of the car identifyed in charging zone wha'tipay charge is penalized aloft 80 pounds. A3 asl
with parking fines, the fine is reduced to 40 paiifdhe owner pays instantantly. In a case thagftg is
not booked up in time, it increases to 120 pouddsfar as it is not booked up nor then the vehisle
translocated or gets so-called "wheel clamp".
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There are two types of timeslots in this system:

* Ad-Hoc - for drivers who rarely need to use thedr@ rush hour but have a one off
requirement (e.g. catching a flight)

* Regular — daily commuters traveling to/from workisal, it is envisaged the majority are of
this type (e.g. 90%)

Timeslot place are booked over the internet or bgne. However regular timeslots have to be
requested and paid for on behalf of the individmatompanies and schools. This payment can begasse
onto the individual. However by taking the respbiigy away from the individual, places are moreely
to be canceled when not required. The monthly adtnation fee (fraction of the cost of monthly
congestion charging commutes) required for theleggiser pays for the booking service, while afiest
costs (e.g. fines issued, camera maintenancegaamed by the fines.

Advantages and disadvantages of this model
Congestion control aim to provide the following adtages over congestion charging:
» Only drivers creating congestion pay
* Reduced cost operating costs, thus reduce cosets and the economy as a whole
* Less infrastructure to maintain
* Reduced/removed congestion and related reductiQ©ia
* Encourages companies to offer flexible hour policesmployees
» Encourage use of public transport which is lesgiotise on travel start times
But there are of course also some disadvantagasngiestion charging:

« Congestion control is a theory and has not beevepro

« Restriction on private motor vehicle travel timesidg rush hour

The benefits of this system are widespread ancetbéal enlargement of this system, co we can say
this is a successful model. The vision was sinplat it would tend to build up over a period, ratti&n
all happening instantaneously: research on otheingreffects suggests that about 50 per centefuh
benefits will develop in the first two or three ygaand probably with 90 per cent of the benefiithivw
five years, though some impacts continue developwey a much Langer period. Although this dynamic
process of build-up is not allowed for in the congpunmodels used, one way of interpreting theserdigu
is that the “£100m a year” commonly quoted is blpauh estimate of the partial, short-term benefits,
which then build up to double this figure over aainmumber of years. If an underestimate of begefi
had put the scheme at risk and with it, not ontpagor part of the Mayor’s strategy but also a laagd
essential component of the Government’'s congeséiayets this would not be caution, but a waste of
opportunity.

4 Marginal cost pricing and its problems

An important question in the discussion on pricing infrastructure use is the concept of social
marginal costs pricing. This pricing principle meahat users pay the additional costs they impose o
infrastructure providers, in case the infrastruetig owned by the public sector and also part ef th
external costs of transport. The social marginat qaricing principle has been formulated as the
cornerstone for pricing in the EU, as formulatedbagothers in policy documents on fair and effitien
pricing (EC, 1995).
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It is well known that marginal cost pricing has amber of problems that obviate a simple
application. During last decade progress has besternn the valuation of various cost component$ suc
as accident costs, various types of environmermsiscand the cost of infrastructure use. Neverssele
substantial problems remain. The nature of thanadton problems remains varied: in some cases it
concerns the valuation aspect, in other casestlieigstimation of marginal versus the averagescast
long-run, versus short-run costs. It should be #eohithat substantial uncertainties still do exustt the
progress made in the eantime has been considesaaluléhere are promises of further progress. Tahsp
infrastructure is characterised by increasing retdo scale. Hence marginal costs are lower tharage
costs, and this implies that marginal cost pricmi) lead to incomplete cost coverage. Policies to
improve cost coverage imply tat pricing starts épart from the simple marginal cost pricing rule.

Fairness of pricing is an issue that tends to @tiacision makers attention more than efficiency.
However equity is characterised by a good numbentefpretations that go into sometimes conflicting
directions. Equity can be applied to individualteefed, but also to collectives of transport moders,
and this may not lead to identical results. Fomepla “the polluter pays”, “the congestion chargest,.
Each transport mode should pay its way and in tieciple should also find the level playing field
between transport modes. It is clear that the formeerpretation remains closer to the efficiency
principles that the latter.

But there are also some other concerns on margastlpricing that deserve attention. For example,
when distortions in other markets are evident,application of marginal social costs in transpogym
have counterproductive effects. Further, margioat pricing may lead to very complex pricing stues
that are too demanding for the infrastructure ysarghat the intended effect is not realised.dditzon,
implementation costs of strongly differentiated rgfes based on marginal cost pricing may be high
compared with simple charges. Therefore, simplissie of marginal cost pricing should be avoided.

5 User-dependet infrastructure maintenance costs

Usually maintenance costs are calculated by amgjygovernment expenditures. A problem here is that
these costs may be and are often biased, sincargogrt maintenance expenditures may have been
suboptimal. Calculating maintenance costs undepdimal maintenance level, where optimal is defined
as the level of maintenance that is needed to (m&dke current state of the infrastructure, plaisicas

well as functionally. Cost dependent solely on gkhikilometres are cost from traffic regulation
measures, boarding, cleaning of roads and dispdsgarbage, etc. Variable costs dependent on noise
production of a vehicle are costs of maintainingse@revention measures alongside roads. Thesg cost
are traffic-dependent because if traffic volumeha number of relatively noisy vehicles increaseswill

the number and size of noise prevention measures,tleus also their maintenance. A small part of
variable costs are dependent on the number andityeoktraffic accidents. Unfortunately, no datea
available on this variable, so we used the numbéatal traffic accident victims as a proxy, sinteir
variable can be expected to be correlated with behnumber and the severity of traffic accideifitse
methodology of the imputation of the different tgpe variable costs is fairly straight forward. @othat

are imputed on the basis of vehicle kilometres onill produce identical costs per vehicle kilongefor
each road user. Costs that are imputed on the basishicle weight factors and on the basis of @ois
weight factors and noise weight factors, respebtiveresentation and discussion of the data that ar
needed for imputation are beyond the scope ofpyrer.
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6 Conclusions

We can say that the infrastructure maintenances ast relatively high. The contribution of trangptor

the costs of construction and maintenance is velgtiow in the various sectors. The charges pgid b
inland navigation are almost zero, due to “Comantf Mannheim”. Marginal cost pricing would imply
that transport sectors pay fort the user-dependests of infrastructure maintenance. Marginal cost
pricing is in harmony with basic principles of ecomc theory, but the maintenance marginal costs are
still considerably lower than average costs, thesymtill lead to substantial cost coverage problems
Transport charging, congestion charging and othethads are first steps to future transport mainte@a
costs independence.
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