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EXECUTIVE SUMMARY

Background

While the determination of prices for the use a@ingport infrastructure has been the
focus of much previous and some current Europeseareh, it has become obvious that
how revenues from transport related taxes and esacgn be used most efficiently is
also highly relevant. Therefore, the REVENUE projéocuses on analysing the

efficiency and equity impacts of different optiotzs use revenues from infrastructure
charges, and deals also with the acceptabilityfeasibility of these options.

More precisely, the REVENUE project was set up wlhitee main objectives:

- to assess current practice for transport reveneg us

« to develop guidelines for good use of the revennes social marginal cost
pricing; and

« to examine current practice and the use of theeljuiels on a set of case studies.

This report summarises the results obtained witha project, including theoretical

guidelines on optimal use of revenues and theirparimon with current practice and
spending schemes which are proposed or under discus the EU countries. This is

demonstrated in a series of case studies focusirigterurban transport - dealing with

revenue use in road, rail, airports and seapaatsd-urban transport. The specific aim of
this Deliverable is to provide a summary and distrs of the project results and draw
pertinent policy conclusions.

Policy questions analysed

v Pricing and revenue use European Commission infrastructure charging poisc
based on “user-pays” and “polluter-pays” principld$he key message of the policy
is that transport taxes and charges, in every noddeansport, should be varied to
reflect the cost of different levels of congestand pollution, as well accident risk
and infrastructure costs. A key policy aspect athange in pricing structure, and
possibly price for the use of transport infrastmet is what happens to the
revenue raised through the new charges An additional empirical question is
whether the revenues raised by the new chargingtate will be sufficient to cover
total costs of the existing infrastructure, and ant@ntly whether it will be sufficient
to allow further development of new infrastructuresummary, EU transport policy
sees an important link between pricing and finagnémthat pricing reform is seen
as a key way of raising funds for investment. F@tance, funds raised from road
haulage users will can be devoted to the trangeator, and even they may be used
to build rail infrastructure, where bottlenecks stxand there are environmental
constraints. Whether policies on pricing and useesenue of this nature can be
justified is a key consideration for the REVENUBject.

v Assignment of responsibilities Responsibility for transport policy formulationd
implementation is vested with different levels afvgrnment. In Europe, local,
regional, national and supranational (i.e. the Ejdyernments all play a role.
Furthermore, the prevalence of through traffic lestw regions, and trans-boundary
externalities such as pollution, create overlappinggrests for governments in
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neighbouring jurisdictions. Where such verticalhorizontal relationships between
governments exist, the assignment of responséslibecomes an important policy
issue. The principle of subsidiarity, which is thgreed policy of the European
Union, recognises that the location-specific natofrenany transport externalities
means that policy action is often better pursuetthatational or local level, rather
than the European level. This principle has medaait European policy development
has focused much less on urban transport than ten-unban transport. It is for
reasons of subsidiarity that the Commission hagpgeed a Directive for HGV
infrastructure charging, but has no proposals fémrastructure charging of private
cars. It is important to note that, according torent empirical evidence, when the
setting of charges is decentralised between gowemisn covering different
geographical areas of a single market, individualegnments may have incentives
to deviate from marginal social cost pricing in@rdo influence the distribution of
revenues and costs. For instance, even if theypweuded from discriminating
against foreign hauliers, countries with a higheleof transit traffic may have an
incentive to impose charges that are inefficiehtth (Nash, Niskanen and Verhoef,
2003). This will ensure that transit traffic, whiases the country concerned, pays
more than the marginal social costs. The resulthef is not solely inefficient
routing of international traffic, but distortion tproduction and distribution
decisions throughout the economy. Thus there mayusication for imposing
constraints on the levels of charges at the Eurofeeel.

v Efficient pricing : For two reasons efficient charges are of ceimtnabrtance to the
REVENUE project. First, the types and levels ofrudearges that are chosen affect
passenger and freight transport flows, and congglyuthe allocative efficiency of
transportation activity. Second, the system of geardetermines the amount of
revenue generated that can be allocated for vanges. Iffirst-best conditions
hold throughout the economy, charges should baaztrdingly to Social Marginal
Cost Pricing principles; i.e. equal to the diffezerbetween the social marginal cost
of each trip or transport activity and the averggeate cost borne by users.
Unfortunately first-best conditions are not saédfin the real world, and the more
complex problem of second-best pricing must beléatkOne reason why first-best
conditions falil is inefficient pricing of substiibr complementary transport modes.
A second reason is heavy reliance throughout tlmmauay on labour taxes and
Value Added Taxes. These taxes impose an exceskerburecause they distort
economic incentives and are costly to collect ashahinister. Because the revenues
from efficient transport user charges can be usetleu of revenues from more
distortionary sources, a case can be made for tilgyirom SMCP in the transport
sector to boost revenues. Finally, a third sourcdisiortions are flaws in the way
transport policies are formulated and in the waynsport infrastructure and services
are provided. Politicians and other decision makeay pursue their own interests.
And unregulated private-sector agents with markewey create distortions by
setting prices above competitive levels.

v Cost recovering The key theoretical result, due to Mohring anawdz (1962), is
the cost recovery theoremthat revenues from efficient user charges judicito
pay for the long-run costs of building, operatingdanaintaining infrastructure. If
the conditions of the Theorem hold, each transpwstie will be self-financing.
Neither surpluses nor deficits will arise and thes# be no prima faciecase for
cross-subsidisation within modes or between manlefgr net transfers between the
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transport sector and the rest of the economy. Hewewhile the Cost Recovery
Theorem is a useful benchmark result, the conditidimat underlie full cost
recovering according to the theorem are too sttorge found frequently in realify.
In any case, the theorem shows that the cost recovid be a function mainly of
the characteristics of the cost functions for of)enaand investment, and this
conclusion opens up a set of empirical questionsutaleconomies of scale in
transport, which have been addressed in the literat Most of the available
evidence relates either to constructing new roaidsibways of different capacities,
or to comparing existing transport systems on asegction basis. The implications
of adding capacity to existing systems may be radliféerent, particularly in built
up areas where expansion may require substantiapepy demolition and
environmental externalities. In this case the adsincremental capacity may be
substantially above that of the inherited capadigyen if that is valued at
replacement cost). This is why first best chargingcongested roads (and railways
where the only way to expand capacity is to buddvnnfrastructure) in urban areas
in particular may yield substantial surpluses.

v Raising additional revenue Whether or not SMCP pricing allows full cost
recovery is largely an empirical issue. This iraplithat SMCP pricing may in
principle give rise to either surplus revenue overaie deficits compared to
infrastructure costs. This is an important popdrticularly in the latter case, as
from a policy perspective there may be a politidakire toraise price above
marginal social cost to ensure full cost recovery mere this is possibleThe most
common mechanisms for charging above marginal pdsing are average cost
pricing, multi-part tariffs and Ramsey-Boiteux pnig. Multi-part tariffs and
Ramsey-Boiteux pricing are both pricing systemd thato implement marginal
social cost pricing with minimum efficiency cost vigtions to attain a given
balanced budget or revenue objective (of coursetitpait tariffs and Ramsey-
Boiteux pricing may be combined in a single pritecture; they are not necessarily
alternatives). Such methods are, on efficiency gtsu clearly superior to average
cost pricing, since average cost pricing fails faimise the cost of deviations from
optimal pricing. On the other hand average cosiimgimay be simpler and cheaper
to implement.

v Equity and acceptability: Though the termsequity and acceptability are
sometimes used interchangeably, the two conceetdistinct. Equity relates to how
individuals or other agents fair relative to eadfeo. Acceptability concerns
approval or disapproval. A head tax on identicalideholds may be considered
equitable but unacceptable. Conversely, a poliay ¢onfers small benefits on most
people while concentrating the costs on a few negdnsidered acceptable (by the
majority) but inequitable. Acceptance, by the pcbbf a policy is important for
implementation of that policy. This is becausehimta political process that is
democratic and representative, only policies tmatreot opposed by a majority of
relevant actors are likely to be implemented. Reteasuggests that public
acceptability may well require transparency of ithgtitutional mechanisms of fee

! The conditions are as follows:_i) first-best cdrmtis apply and user charges are set according
to SMCP principles; ii) capacity is perfectly ditike and can be expanded_at constant marginal
cost iii) user costs are homogeneous of degree zetapacity and usage; and iv) capacity is at
its long-run optimal level

1C
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setting, subsidy distribution, collection of surplevenues and spending of revenue,
either in case of publicly owned or private infrasture.

v Role of the private sector The private sector can be harnessed to proxashsport
infrastructure in many ways ranging from a simplaimtenance contract to a
comprehensive Design-Finance-Build-Own-Operate ession. Private sector
involvement has several potential advantagesa viswholly public schemes, but
potential drawbacks. In any event, for the prive¢etor to be involved, full cost
recovery on their part is imperative, either thdowger charges alone or a mixture
of user charges and government subsidy. Privat®rsericing constraints may
result in the private sector either receiving ifisignt revenue to cover full costs
(thereby requiring a public subsidy) or receivingignificant revenue surplus (e.g. if
marginal social cost pricing leads to a very higistcrecovery). In the latter case
governments will generally wish to find a way oteogering such surpluses, rather
than allowing the private sector to retain largefipg resulting from scarcity of
infrastructure capacity. In both situations it wile necessary to make financial
arrangements to deal with the surpluses or deficits

v Earmarking of revenue for transport spending Current EU policy does allow
revenue raised from one mode to be spent on infictste associated with another
mode and also for revenue raised in one regior tsplent in another region (e.g. the
proposed HGV directive (CEC, 2003)). Such a hypo#ition policy, however, is
only one option regarding the use of revenue. ©Otpions would include using
revenue for general taxation purposes (e.g. reduaimour taxes or social transfers)
or more restrictive options such as directing rexetowards projects within the
region or the mode from which it was raised. Ea&ghe of revenue use has
important implications for efficiency, equity andcaptability. With regard to
efficiency, as there is no guarantee that transport projeidtde the most efficient
projects, standard theory informs us that hypottiecaf funds to transport budgets
may result in a loss of efficiency, in that it megquire that a set of projects be
undertaken which does not maximise social welfétewever, in a system with
various levels of government (European, nationegianal), governments at the
lower levels may take no account of the effectshefr decisions on the rest of the
system outside their area. For instance, goverrsmeay select projects that favour
local rather than transit traffic. To the exterattidetailed investment decisions are
sensibly left to national or regional governmer;nearking funds to be invested in
the Trans European Network may offset this inedficly. As it concernsquity,
there is no reason to suppose in general that elamgawill improve equity,
although there may be specific cases where it wdfdd instance earmarking
revenue from bus infrastructure charges to be vsedus priority measures rather
than on measures that benefit rail passengers)ityEgrguments for earmarking
more often take the form of saying that those whg ghould get corresponding
benefits for their money. This would again only fa@ in general if the existing
distribution of income were fair. Finally, the ppesxt of a pricing reform being
implemented will be enhanced if it enjoys puldixeptability; that is, a majority of
the population support it. Earmarking of surplugeraues to the transport budget is
one method for ameliorating the harmful impactpeéing reform that raises prices
for certain users. For example earmarked revennebeaused to develop transport
projects that improve accessibility by alternatimedes (e.g. Norwegian toll rings
and London’s congestion pricing scheme).

11
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Approach

In the REVENUE project, transport charging and oseevenue are examined together
as two parts of a so callecegulation scheme which encompasses a specific
combination of pricing, revenue use and investmalgs (see Proost S. et al., 2004).
The figure below depicts the elements of a regutasicheme.

Revenue
LIRS
financing
What sectors Which pricing What use of Which invest-
Rules / sub-sectors rule? revenues, what ment rule?
are covered? financing?

What acfors are Who sets Who decides on Who makes
Regulatory R e o .

J involved, with prices: revenue use and investment
framework what functions? financing? decisions?
Pr i t Private Payment? Revenuie Tenders?

rocuremen or public Enforcement? collection & Contracts?
& implementation  provision? Exceptions? management?

As depicted in the figure, a regulation scheme asareffectively featured answering to
a sequence obasic questionsabout what are the rules, who are the actors @f th
regulatory framework, and how actions are implerenihese basic questions cover
the “scope”, the “pricing mechanism”, the “revenakocation mechanism” and the
“investment” activities.

Different tools and methodological approaches,udirig the use of quantitative models
and qualitative analysis, have been used in thesas®ent of the regulation schemes.
More in detail, the assessment of efficiency anditggimpacts in the interurban
regulation schemes was mainly undertaken usingl®&INO model. MOLINO is a
partial equilibrium model for the analysis of inteent and pricing policies. This
model studies transport problems that be can destrin terms of two alternative
transport links. The links may refer to one moder, é&xample a tolled stretch of
motorway versus a non-tolled link or to two compegtimodes. This is the case in
several interurban case studies where road verailstransport is the problem
examined. For each link studied a regulation schisndefined providing input data for
the basis scenario. This status quo scenario is toenpared with the alternative
regulation schemes. The complete description of MNQLmodel can be consulted in
Proost et al. (2005).

The ASTRA system-dynamics model is applied in pakrab MOLINO in order to
analyse further the long-term effects of pricingd anvestment measures. As the
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ASTRA model allows the consideration of severaltatise bands per mode and
transport market therefore cover aspects not cereidin single link approaches like
MOLINO. Moreover, ASTRA consists of a macro-economnodule containing
different business sectors, a state module andnetienal trade relationships. Using
this structure the substitution between and theritution of transport to the rest of the
economy can be presented more realistically théim tive substitution elasticity concept
followed by Molino. The ASTRA model, however, dasst compute market equilibria
and consequently can not deliver neo-classicalamelmeasures as MOLINO does. In
practice, only in the German case study the MOLIAA ASTRA models were both
used for the assessment.

The following chart shows which tools have beerdusehe interurban case studies.

Case studies
Assessment Interurban : Transpor France ) Road haul_i_er'
oriteria Tools road | German |Qvestmentfunds road Zurich| Port of | acceptability
i .| HGV toll |__in Switzerlant airport|Rotterdam  of road
financing - funds
Road/rai| Bern charges
MOLINO X X X X
ASTRA X
Efficiency MOLINOInGAMS X
Other model X
Qualitative/quantitative X
analysis
MOLINO X X X X
Equity MOLINOINnGAMS X
Qualitative/quantitative
. X X
analysis
Technical and
organisational|Qualitative/quantitative X X X X X
feasibility |analysis
Acceptability Qualitgtive/quantitative X X X X X X
analysis

The assessment of the REVENUE urban regulation nsesewas carried out
abandoning the MOLINO approach - widely used fa thterurban case studies - in
favour of other urban models with more detailedespntations of the respective urban
road networks than the MOLINO model can accommodate

The Oslo case studyused the FINMOD model. This is a model for theeistigation of
optimum policies for public transport at an aggtedavel for regions or smaller local
areas. As an aggregate model it does not hand@gesioutes, but uses aggregate
measures of public transport supply. Warsaw case studyhas been done using the
Warsaw Computer Traffic Model, which works undex ¥iSUM platform, enables the
production of traffic forecast at a regional anddbscale for individual and public
transport traffic (including rail, light rail, mety tram and buses). In tHedinburgh
case studythe MARS (Metropolitan Activity Relocation Simulator) modkks been
applied. This is a strategic, interactive land-asd transport interaction model. Finally,
in the cross boundary acceptability case studythe approach for the assessment of
technical and organizational feasibility and acabpity was qualitative, based on a set
of in-depth interviews with stakeholders and thalgsis of the secondary information
related with the public consultation process.

2 For a more technical description of the MARS mai Pfaffenbichler and Shepherd (2003).

13
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The following table shows which tools have beerdusdhe urban case studies.

Case studies
Assessment
criteria Tools Oslo, WarsawEdinburgh Cross-bouh_dary
acceptability
FINMOD X
WCTM (Warsaw Computer Traffic
Efficiency |Model) and standard algorithms for a X
numerical method of calculation
MARS X
FINMOD X
Eauity | viars X
Technical and
organisational|Qualitative/quantitative analysis X X
feasibility
Acceptability |Qualitative/quantitative analysis | X X | | X |

By design, the REVENUE studies share some commaturies, but they also differ in
many ways: the modes of transport involved, thatirtgnal settings including rules on
revenue use, the nature of the questions that agateessed and so on. Conclusions on
some of the questions also differ. These differenease the issue whether general
policy insights can be gleaned from the studies$ tiaary over to other jurisdictions,
transport modes, institutional environments anaisoThere are clearly limits on the
transferability of detailed findings such as theremmic merits of a particular type of
investment, or the degree of public support folvemy policy package. Results at this
level are sensitive to case-study-specific facsmsh as congestion levels, the marginal
cost of public funds, public trust in local goveramis and so on. The value of the case
studies lies more in illustrating how pricing arelenue-use policy packages can be
analysed and the range of results that are possible

Main results and conclusions

The main results and conclusions of the REVENUFeutoare summarised below,
pointing to the most relevant questions that weldressed in the studies - the merits of
earmarking, acceptability of charging and revenwse yolicies, the institutional
arrangements and assignment of responsibilitiectiarging and revenue allocation -
before making some final comments.

Although widely practicedearmarking remains controversial It was seen that the
circumstances in which complete earmarking of reeefor use within the mode on
which it is raised could be theoretically justifieetre likely to be rare, and the case for
earmarking is therefore more likely to rest on pmatc grounds. The case studies
identify circumstances in which revenues are blstated to particular uses in which
case earmarking the revenues for them is justifibds may entail returning the money
to the facilities on which the charges are leviadt may call for cross-subsidisation of
other facilities or other modes. The case studies @eport survey and other evidence
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that earmarking enhances acceptability. Earmarknay increase efficiency too if it
deters politicians from making self-interested dexis that are socially wasteful. But
earmarking can harm efficiency by preventing morfeym going to the most
economically worthwhile uses. A clear example @ th the requirement in Britain that
all revenue from urban congestion charges mustebetdd to transport. In the case of
Edinburgh, efficient charges would produce moreenexe than can efficiently be used
in the transport sector, and the opportunity tothgerevenue to reduce other distorting
taxes is prevented by this requirement. In someupistances earmarking may in fact
channel revenues to both economically efficient pmblicly acceptable uses. Yet, even
well-targeted earmarking schemes will be undermiifiddnds from other sources are
reduced in an offsetting way.

There is now abundant evidence from various coemthatacceptability is asine qua
non of transport policy reform. Acceptability appears to have been a major
consideration in the design of the pricing and nexe use policy packages (both
implemented and proposed) that were examined inc#se studies. There is ample
evidence in the case studies that earmarking migyduhieve acceptability. However,
stakeholders must be convinced that charges willnq@osed fairly and evolve (or
remain fixed as the case may be) as promised. Anelvenues are earmarked, there
must be assurance that moneys will be allocatethtasded and without offsetting
reductions from other sources. For instance, thieldbegh study remarked on how a
lack of legal obligation for the City of Edinburgbouncil (CEC) to share revenues
undermined the confidence of residents outsideitige

Institutional arrangements are very important. Assignment of responsibilities for
user charging and revenue use decision-making depamvarious considerations. One
is local knowledge about congestion, the meritalgfrnative infrastructure investments
and so on, which favours assignment of responsibtlh local governments. By
contrast, spill over problems between regions eelab inter-regional traffic, pollution,
etc., call either for centralised government cdntar coordination between
neighbouring regional governments. The Edinburgie cdudy illustrates the dangers of
delegating decision-making to an authority beloe ligwel at which the impacts will be
felt, and correspondingly the need to develop psafgon a consensus basis between
authorities. In Oslo, consent of all affected auties was required and the negotiation
between neighbouring authorities worked more snigotlh has become popular to
delegate transport infrastructure financing andrafjgen to the private sector — this is
common for ports and airports, as well as significaarts of the motorway system
(only in rail transport is it rare). The primary tivation is to lower costs but it is
naturally associated with earmarking of revenuasother cases responsibilities have
been devolved to independent bodies. Badssrailway investment fund FINOV and
the French funding agency AFITF are two examples mentionetthéncase studies.

As a final comment, we may say that on balamaasport charging appears to be
both efficient and politically feasible only if acompanied by an acceptable
revenue-use plan and an effective information/markiing campaign

We have seen that the theoretical case for earntard@venue for use either in the
transport sector as a whole or in the mode or regiavhich the revenue is raised rests
on assumptions that are unlikely to be often redlign practice. Moreover, where
earmarking is practiced it risks forcing the auityorin question to use money
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inefficiently or (as in Edinburgh) to hold chargasfficiently low. Thus if governments
could be relied upon to act efficiently earmarkiwguld be at best pointless and at
worst damaging.

However, earmarking may play a part in achievin@eceptable, fair and even efficient
outcome. Moreover it must be remembered that thpdicghion of a systems dynamic
model to Germany produced a stronger case for ekimgathan the other studies,
which used static models. This may be a result aftiqular circumstances or
assumptions, or it may reflect the fact that loggnt dynamic behaviour brings into play
factors not considered or modelled in other casdies.|t is therefore necessary to
take a pragmatic approach, treating each proposaldr earmarking on its merits.

What is also clear from the REVENUE case studig¢kaswhilst in general a move to
marginal social cost pricing will improve efficieng, there is often a case for
charging more than this for the use of transport ifrastructure, where SMCP
pricing will leave a need to meet deficits on @rigtinfrastructure or investment needs
from distorting taxes elsewhere in the economy.

Thus in conclusion we see a need for earmarkingcbnsider it necessary to design
schemes carefully to ensure an acceptable tradeaiiieen efficiency, equity and
acceptability. We see an argument for multimod#lastructure funds which permit
cross financing and take detailed decision takimgaya from politics to more
independent bodies. And we see a case for marlougs and above marginal social
cost provided that these are designed to minimistrtions and to fund deficits or
investment projects that are the result of efficemd equitable decisions on pricing and
investment.

16



REVENUE D6 SYNTHESIS AND PoLICY CONCLUSIONS

1 INTRODUCTION
The REVENUE project was set up with three main ctojes:

-+ to assess current practice for transport reveneg us

« to develop guidelines for good use of the revennes social marginal cost
pricing; and

« to examine current practice and the use of theeljuiels on a set of case studies.

These objectives have been achieved through sssHrteps:

« Setting the stage (workpackage 1}his work package identifies a set of policy and
research questions to be addressed. As such thiispaokage provides an overview
and background to REVENUE and justifies the ratierfiar addressing the research
guestions identified.

« Theoretical framework (workpackage 2) this work package develops a
theoretically sound framework for integrating théficeent use of transport
infrastructure in the short run, and the efficipnbvision of infrastructure in the
longer run. Central issues are how revenues shoelldsed and how deficits are
covered when investment needs are high.

« Case studies specification (workpackage 3his workpackage provides the specs
for an as far as possible harmonised implementatidhe interurban and urban case
studies, which include:

- a review of pricing and revenue allocation/finamgciaschemes currently
introduced across Europe;

- aset of research questions for the case studies;

- a unified methodology for the case studies withardgto data collection
procedures and analysis;

- an evaluation scheme to be applied in the diffecase studies

« Interurban and urban case studies (workpackages 4 ral 5). based on the
specifications produced in the previous workpackapese workpackages deals
separately with 7 interurban case studies — raahting in Finland, HGV tolls in
Germany, Railway investment fund in Switzerlancerfeh multimodal fund, Zurich
airport, Ports of Rotterdam and Antwerp, Acceptgbibf HGV charges — and 4
urban case studies — Oslo, Warsaw, Edinburgh, Befifiee case studies results
show to what extent the schemes are efficient, tale, technically,
organisationally and politically feasible and adedype/accepted,;

« Conclusions and recommendations (workpackage 6}his final work package
draws together and summarises the findings of tie®iqgus work packages and
identifies the project’s overall conclusions andliggo recommendations. The
primary objective is to identify the most effectioptions for utilising revenues

% For practical reason, the urban case of Bernékeas implemented as a separate part in the sanss Swi
case study which includes the railway investmentfas interurban case. The Edinburgh case isisplit
two sub-cases, one on the planned congestion gratheme and the other focusing on cross-boundary
acceptability problems.
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arising from pricing of the existing transport syst for funding transport
investments and subsidies/deficits or for reductbother taxes, taking account of
the need to achieve an efficient, equitable ance@teble outcome. The policy
conclusions relate to the trade-offs between ecamomifficiency, public
acceptability and equity associated with the useegénues from transport pricing
for spending on transport infrastructure and ojp@nat They also highlight any legal
or institutional constraints.

REVENUE Deliverable 6 summarises the findings o tbrevious project’s work
packages 1-5, and then identifies the overall amichs and policy recommendations
of the project.

Following this introductionChapter 2 introduces the key issues of the project, based
on REVENUE Deliverable 1.

Chapter 3 describes both the theoretical issues and the adelbgical framework
adopted for the case studies, based on REVENUE&ables 2 and 3.

Chapter 4 provides an overview of current practice in priciand revenue use in
Europe, based on REVENUE Deliverable 3. This clragésessed the current practice
of transport pricing and revenue allocation schemédsurope. The general picture that
arises from our analysis is thaécond-best pricingis in place in many countries,
usually multi-part tariffs for motorway use, railwanfrastructure charging and airport
fees, and fully distributed cost schemes used &avia goods vehicles and aircraft
navigational charges. Some countries use eleménso@al marginal cost pricing.
Target-oriented pricing schemeg(particularly average cost pricing) is mostly used
bridge and tunnel tolls, public transportation, anthnd waterways and maritime
transport. Regarding the allocation schemes, it vebserved that intramodal
earmarking is common in all modes, but intermodal earmarkingolves almost
always theroad mode where some of the revenue is earmarked for useginrailway
infrastructure construction or re-allocated geobiegdly. Fuel tax earmarking takes
place in some countries but mostly fuel tax goethtogeneral budget. Urban public
transport often receives funding through road icafévenue earmarking schemes, but
sometimes also from non-transport activity. Most tbése intermodal earmarking
schemes are combined with second-best pricing sehigmultipart-tariffs and, to a
lesser extent, fully distributed costs). Managenwniarge networks is often done by
public companies, whereas smaller networks and speeific tasks are more and more
carried out by private enterprises, often usingiqguerance contracts. Public-private
partnerships are gaining popularity as governmeats more control over budgets.

Chapter 5 describes the interurban case studies, based MERBE Deliverable 4,
while Chapter 6 describes the urban case studies, based on REVHD8lU&erable 5.
The case studies assess a range of scenarios eagsingpexisting policies, official
proposals, policies currently under discussion, polities or scenarios developed by
the case-study authors that may be welfare-suparidfor more acceptable to policy
makers, the public and other stakeholders. Eaatasiceis defined by a pricing regime,
rules for allocating revenues between sectors amdémles, and expenditure plans that
may include infrastructure investments. As far @sipg regimes the studies are similar
in that all feature pricing in thetatus qup a Social Marginal Cost Pricing (SMCP)
regime and at least one intermediate regime. Altliss feature alternative revenue
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earmarking schemes. Earmarking is either a legrslaequirement in the jurisdiction
under consideration or perceived to be an accdjpyatnstraint on revenue use.

Almost all interurban case studies use partialidgmium models to assess the impacts
of alternative pricingcumrevenue use policy packages. More in detail, thgrity of
interurban case studies use the MOLINO model whigdis developed for the
REVENUE project: The Swiss study uses a variant of the MOLINO mahiat allows

for a time lag between commencement of an investrpesject and the time it is
completed and brought into operatibithe Oslo, Warsaw and Edinburgh urban case
studies used other models with more detailed reptations of the respective urban
road networks than the MOLINO model can accommodate

Chapter 7 finally illustrates the policy conclusions and seamendations of the project.
In a nutshell, key conclusions are as follows:

« If governments could be relied upon to act effidgnand acceptability and equity
were not at issue, then earmarking would be atfmstless and at worst damaging.

- The case for earmarking is that it improves acdslia and in some cases also
equity and efficiency.

- If earmarking is seen as necessary for more effiqecing to be implemented then
it must be checked that the package of pricing iamdstment is better than doing
nothing. Earmarking may affect the most efficiexudl of charge.

- In some circumstances, earmarking revenue for nseades other than the mode
on which it is raised may be both economicallyifiest and acceptable; this is more
likely on urban networks or in the presence of sew@pacity and environmental
bottlenecks such as the Alps.

« Where impacts of pricing and investment decisiqgil gver between authorities, it
is in the interests of efficiency, equity and adeépity that proposals are developed
on a consensus basis between the authoritiescéfssary with reference to a higher
authority to ensure this.

* In addition to MOLINO, the German study uses ty&teams dynamics macroeconomic model ASTRA
to assess the long-run macroeconomic impacts cihgrand investment schemes.
® The time lag affects the present values of thgepts benefits and costs.
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2 KEY ISSUES OF CONCERN

In recent years, transport pricing research hasiged major contributions to the
shaping and formulation of EU policies. Followinget1995 Green Paper and the
subsequent White Paper (1998), pricing principlasehbeen established and cost
valuation methodologies have been tested, leadinigasic policy recommendations.
These are reflected in the revision of the Commoan3port Policy (2001) and in
several EU Directives and proposals thereof (engad — 2001, on HGVs — 2003). As
part of the process, it has clearly emerged theirtipact of pricing policies will heavily
depend (in terms of effectiveness, efficiency, gquacceptability) on the use that will
be made of the revenues generated by transporingrechemes. The REVENUE
project has been designed to address this spéssfie, thus providing further input to
the formulation and development of EU policieshia airea of infrastructure charging.

Most EU research on the economics of transporirnibas concluded that thmost
efficient use of revenuerequires that governments be free to use the veven
whatever way provides the greatest benefit. Byreshtresearch osmcceptability tends

to suggest that earmarking this income for specifies (usually within the transport
sector) would make pricing reform more acceptaddethose paying the charges would
know how the income was to be used, and how it vbenefit them. Earmarking is a
process of linking specific sources of income tecsfic uses. Although earmarking
may be seen both as economically inefficient andeuomocratic, when institutional
arrangements which combine different levels of goneent, government agencies and
public private partnerships are taken into accainet,e may be good arguments for it.

2.1 An overall picture of the revenue collection and allocation
mechanisms

Indeed, within the European transport sector tlaee a number of actors who are
typically involved in or affected by transport pegojs or transport pricing and
investment programmes. These are set out below:

« Users: the users of the transport system include pulbfasport passengers and
private vehicle drivers and passengers as wellamésses distributing freight.

« Service Providers:service providers include freight and logistic gamnies (road,
rail, air and sea), public transport providers .(dbgs company, train operating
company, shipping company and airline).

 Infrastructure Managers and Owners: often transport infrastructure is owned by
the government, but in some countries it can beapely owned (e.g. two thirds of
the road network in Sweden and Finland is privatetyned and managed, airports
are often under private ownership and, in GreaaBr; the railway infrastructure is
privately owned). In many situations transportwaeks can also be operated and
maintained by a private contractor as part of acession. This can typically form
part of a Public Private Partnership (PPP) agreeivetween a private company and
a public body.

- Government: there are many tiers of government from localegomnents, who
typically may have responsibility for local netwsrkto regional governments,
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national governments and the European Commissibm.understand government
policy it is necessary to understand the governndestsion process that involves
voters, interest groups, political parties, exa@giand government agencies.

Generally, governments are responsible for settiegpolicy and regulatory framework
within which infrastructure managers set pricesilsttservice providers and ultimately
users are affected by pricing decisions. Howeverethare interactions and conflicts
between each set of actors as each may pursuéeeedifset of objectives. Individuals
and service providers impose costs on one anoghgr ¢ongestion costs and pollution
costs), whilst service providers compete with eatier for business. Governments
local or national tend to pursue goals that maxéntihe benefit that their populace will
receive, potentially to the cost of people livimgother regions or countries.

2.1.1 Public finance flows

It is important to understand the complexity of tin@nsport revenue collection and
allocation mechanisms, starting from an overaltyse of the financial flows between
the different actors. This is provided in the schen the following page.

The scheme illustrates the overall public financechanism, not only transport
financing. It pinpoints the main fiscal flows —hieh are represented as flows of taxes
paid by the taxpayers and charges paid by the wdguablic services to the different
levels of government: local, regional, national.

Depending on EU member states fiscal laws, taxeb @drarges are paid by the
households and business sectors (taxes) and mgséhne of the public services (charges)
— included in the “society” box - respectively tioe local, regional and national
governmentS. In principle, revenues are pooled at municipagiaeal and national
levels in order to finance government activitied @ablic investments which cannot be
realised by single individuals or private comparoesthe market (as it is the case for
pure public goods), and which is more efficientdgalise by pooling public revenues at
the appropriate spatial scale.

For the sake of simplicity, in the scheme we méleassumption that on average in the
EU 70% of taxes and charges go to the national rgovents, 10% to the regional
government and 20% to the municipal lefel.

The different levels of governments are respondine¢he use of these revenues, which

broadly encompasses two steps: “budget allocateisibns” and the implementation

of “final expenditures”. As can be seen in the sebgthe budget decisions of each level

of government include two main categories:

- Expenditure decisions represented by horizontal lines going directlythe final
expenditures realised by the same level of govenmtme

- Transfers of revenues (grants, subsidiesfo other level of governments,
represented by oblique dotted lines linking différevels of government.

® The scheme is intentionally simplified, as fortamee charges may go in reality to private opesator
whom the government delegate the provision of thielip service. A detailed overview of the current
taxes and charges and revenue allocation flowthéotransport sector is provided in Chapter 3 below

" These figures are fictitious and they are showmelpufor didactic purposes, to facilitate the
understanding of the revenue flows
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REVENUE - Overall picture of revenue collection andallocation mechanism
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Often revenues are pooled at the higher leveloeégmment — e.g. the national State —
and then partially transferred to lower levels offgrnment — e.g. from the State to the
regional and/or municipal government. This is maidlie to the fact that tax bases at
the lower levels of government may be too narrowrmevenly distributed to allow an
efficient and equitable collection of the revenugnghis case the solution is provided by
an higher level taxing a wider base and then nebligting a part of the revenues (net of
the quota needed to finance the expenditure ohitleer level of government) to the
authorities at the lower levels, based on someatlion criteria.

Taking an hydraulic metaphor, it is therefore measy to observe revenues pooled in
the higher “reservoirs” to flow downward than thentrary, i.e. flows of revenues

jumping from a lower to a higher level of governmenhis may happen when an

ensemble of lower level governments decide togdthénansfer a share of their budget
to an higher coordination “agency”, as it happeamsifistance in Europe with the EU

Member States which transfer agreed shares of theiget to the European Union

institutions. A simple explanation is that is m@asy for a unique authority pooling

first the revenues at an higher level, and thedeoide how to distribute part of the

revenues to other (lower level) authorities, tham $everal lower authorities to

coordinate their budget decisions, agreeing oriterier to transfer part of their revenues
to a higher government agency.

In the scheme we show only one “upward” transfewflfrom the national level to the
EU level, and several “downward” transfer flowsrfr the EU to national and regional
government (e.g. Structural Funds); from the naliolevel to the regional and
municipal level; from the regional level to the rizipal level®

Considering the shares of direct expenditures aadsters for the various levels of
government (again the shares in the scheme aitofisl, the final result is a different
distribution of final expenditures as comparedhe tistribution of revenues initially
allocated to the different tiers. The final resnlthe scheme is the following breakdown
of expenditures: European Union 5% (including diréending of EU research,
administrative costs etc.), national 30%, regi&@@8, municipal 45%. These figures do
not reflect real data, but are given to show hoffetént can be the “spending” capacity
of the different levels of government from theieVenue raising” capacity. Usually the
higher levels have more revenue raising than disggending capacity, while the
contrary happens for the lower levels, and esgdgcibé municipal one, because the
local authorities are often the final providergablic services to the citizens.

As mentioned above, the “downward” revenue trantbevs are somewhat more stable
and robust than the “upwards” flows, because theyat require the coordination of
the political willing and budget decisions of anallity of lower level governments. The

8 As it is discussed later in Chapter 5, urban noacing may cause a concentration of revenues ipgid
commuters from periurban jurisdictions to the caintity, creating a surplus of financial resoursethe
central city budget. This situation is not equitaltbecause residents of the surrounding municigsilit
would end to finance central city services — d.theé central city use the financial surplus tafice new
services for its citizens — without receiving argnbfit. A solution could be an “upward” transfertbé
road pricing surplus revenue from the municipathe regional level, and then a redistribution a6 th
surplus from the regional government_to té municipal jurisdictions within the region, acding to
some equitable allocation formula.
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most striking example of this weakness is the EeaopUnion itself, whose budget is
subject to an increasingly difficult negotiationtlween Member States, especially with
the accession of New Member States.

A way to make the revenue flows stronger and mtable at the EU level would be a
constitutional change, to allow the EU to becomilblevel of government with its
own taxing power. Although currently an highly impable scenario, there has been
some discussion about an “European tax”, for irtaon CO2 emissions, to finance the
EU current activities, including also the distrilout of funds to national and regional
governments to finance European value added psoject

In the scheme on the following page we imagineettuee the EU as a new level of
government receiving directly an “European tax’nfréhe citizens and/or companies
residents in the EU. The new breakdown of revenumdd be EU 10%, national level
40%, regional level 25% and municipal level 25%jclihis transposed by means of the
budget allocation mechanisms in a different breakdof final expenditures: EU 5%,
national level 22%, regional level 28% and munitieavel 45%° The aim of this
imaginative exercise is to show how the revenuéectibn and allocation mechanisms
could become even more complex depending on peseimlutions of the European
Union political and institutional setting, but &etsame time how it might be possible to
maintain a coherent picture of the revenue flows.

2.1.2 Use of revenues from the transport sector

The picture discussed so far concerned public Gedlows in general. Moving now to
the specific topic of REVENUE, that is the use @f@nues from the transport sector, it
is useful to consider a matrix (see page 15) reptesy an overall economy divided in:

« A transport sector, which is further divided in six sub-sectors: higlys, other
road®, rail'?; air, sea, inland waterways.

« Therest of the economy which includes the production and use of all dileer
goods and services, including also government.

The columns of the matrix record thkellection of revenuesin each transport sector
and in the rest of the economy. The rows recorduse of the revenuein each
transport sector — with the distinction of curreswpenditures for operation and
maintenance and capital expenditures for investmamntin the rest of the economy.
Along the main diagonal, the matrix shows the maérearmarking of revenues, when
the revenues collected in one transport sectog—éghways — are used to pay for the
operation and maintenance or for the investmerisdasthe same transport sector. In
the other cells of the transport section, the mathows the possible cross-subsidies
from the (column) transport sector where the reesnare collected to another (row)
transport sector where the revenues are used.

® In this imaginative scenario, the EU strengthethlibe revenue raising and the expenditure capacity
and the same is assumed for the regional goversmairttile the national government revenue and

spending capacities are reduced as compared wvethrdvious scheme. The municipal spending capacity
is left unchanged.

0 This includes the road infrastructure and roaceba®rvices as public buses etc.

" This includes the railways and the rail-based mrtbansport services (metro, trams, etc.)
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REVENUE - Overall picture of revenue collection andallocation mechanism
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REVENUE — Scheme of transport revenue collection ahuse
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In the column of the rest of the economy, the mathows the possible subsidies from
the general budget to each (row) transport seuthile in the row of the rest of the
economy we find the revenue collected in each (oalutransport sector and used to
finance the general budget.

In practice, as illustrated with different coloumshe scheme, there is a limited range of
possibilities:

- Internal earmarking is obviously always possible and applied in eaemdport
sector, where charges are used to pay for infrastrel use and services within the
same transport mode (grey diagonal cells).

« Cross-subsidiesare limited to intermodal funds which mostly cotleevenues from
the “other road” mode and are used to finance haglswor rail infrastructure
(yellow cells).

« Subsidies to transport from the rest of the economynclude government budget
grants to the railways, to urban metro and trangises, to public bus services, and
to inland waterways. They may include also specades, as the “versement
transport” scheme in France or the electricityimAustria.*? (blue cells in the last
column)

« Revenues from transport to the general budgemmainly concern the use of fuel
taxes to finance the government budget (blue aelise last row).

This scheme illustrates options of revenue recgchmthin each mode, between
transport modes and through the general budgetiriref to a single territorial system
(e.g. a region or a nation). However, it is alsxgfrently the case that a revenue raised
in one region has to be spent in another regioruallis this implies a pooling of
revenues in a fund under the authority of an higleeel of government and the
redistribution of subsidies to lower level govermise while direct forms of cross-
subsidies between jurisdictions of the same levelg.( between regions or
municipalities) are more difficult to be found, pebly because their acceptability is
more controversial.

2.1.3 The territorial dimension of revenues from transport pricing

Another important issue concerns the territoriaineision of the revenues from
transport pricing.

Indeed, given the boundaries of a territorial gyste e.g. a nation, a region, a central
city — we can identify four categories of mobilitpws which will generate different
typologies of revenue burden if transport pricingesmes are applied:

« Local mobility : trips whose origin and destination is within theritory.

- Egress mobility: trips with origin within the territory and desétion outside, to the
rest of the world.

« Access mobility trips with origin in the rest of the world andsti@ation within the
territory.

12 All companies in the lle de France region thatehmore that 9 employees must pay a special tavsthat
earmarked entirely for urban public transport; inskia 2,5% of the electricity tax is used to fioan
urban public transport (see Chapter 4)
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« Transit mobility : trips crossing the territory, with origin and teation in the rest
of the world.

For instance, at municipal level, the adoption afrking charge schemes with
exemption for the residents in the central cityl affect access mobility flows but not
local, egress and transit mobility. Cordon chargimay affect transit and access flows,
but not local and egress flows, etc. In both casa&nues collected in the central city
are paid by people living in other places.

Applying the same reasoning at regional or natidaaél, if a regional or national
vehicle tax is applied to resident vehicle ownéing® revenue collected is originated
mainly from local and egress transport users, mohfaccess and transit transpgon
the contrary, also the latter two categories ofraiseill contribute to a regional or
national fuel tax revenue, depending on the amamingasoline purchased while
travelling within the region/nation.

Understanding who pays the transport prices andstag obviously an important
prerequisite to study strategies of revenue recgchetween different geographical
areas, aiming to equalise the burden for trangps®ts and taxpayers living in different
territories and increase the acceptability of tpamspricing schemes.

2.2 Policies on pricing and use of revenue

European Commission infrastructure charging poli€ybased on “user-pays” and
“polluter-pays” principles. The key message of gwdicy is that transport taxes and
charges, in every mode of transport, should beedatd reflect the cost of different
levels of congestion and pollution, as well acotdesk and infrastructure costs. The
Commission’s 2001 and 1998 White Papers as wehead995 Green Paper clearly set
out the case fareforming transport prices and the approach to be adopted. The core
features of the 1998 White Paper focused on thd teeelate charges more closely to
underlying marginal social costs associated wifrastructure use and with extending
these costs to include external costs. Additign@lwas recognised that there may be a
need to depart from prices that are purely baseti@wulirect costs of infrastructure use,
such as vehicle operating costs and infrastructoantenance, when cost coverage
requirements, such as overheads, need to be met.

A key policy aspect of a change in pricing struetuand possibly price for the use of
transport infrastructure, iwhat happens to the revenue raised through the new
charges An additional empirical question is whether te®enues raised by the new
charging structure will be sufficient to cover fotasts of the existing infrastructure,
and importantly whether it will be sufficient tol@ah further development of new
infrastructure. This is an important empirical stien, from the perspective of
government policy, given the budgetary constraiated by national governments and
the fact that a core aspect of the transport padiafined in the 2001 White Paper is
targeted investment in the TEN. Such investmenildvaddress accessibility issues in

13 Vehicle taxes are not dependent on the actuabfisiee vehicles, so their burden cannot be directly
allocated to any specific form of transport. Howevié is reasonable to think that local and egress
transport flows are mainly made by resident vekideners, while the access and transit flows mostly
involve non resident vehicles.

28



REVENUE D6 SYNTHESIS AND PoLICY CONCLUSIONS

key congested corridors within the existing EU andemote regions and new Member
States.

The 2001 White Paper states, “In a good many céskisg external costs into account
will produce more revenue than is needed to cdwercbsts of the infrastructure used”.
However it recognises that “in certain sensitiveaarthere might be insufficient surplus
revenue” (p18-19). This is also recognised in 1988 White Paper, where surplus
revenues would be expected in congested areasal(forodes in unison) and potential
deficits may occur in sparsely populated rural sreat the network level, however, the
White Papers expect that marginal cost pricing leilld to full cost recovery, though
cross financing may be required at the modal, redior national levels.

With respect to areas that generate a surplusvehre, the 1998 White Paper proposed
that it would be for Member States to decide howsde the surpluses. Options would
include allocating funds to the infrastructure @ers, to the general budget (e.g.
restructure existing taxes), or to earmark reveriaesnfrastructure funds. The 2001
White Paper appears to take a slightly narrowewvrethat it only mentions directing
surplus revenues into national or regional funderater to finance transport projects to
lessen or offset external costs associated withspart. It is envisaged that surplus
revenue from one mode (e.g. road) may be usechémde projects associated with a
different mode (e.g. rail). For example, buildingnsport infrastructure that encourages
intermodality and greater use of environmentallgrfdly modes such as rail.

Where insufficient surplus revenue is created tafmajor new infrastructure, such as
railway tunnels called for by transport policy cuoesations, the 2001 White Paper
suggests an additional infrastructure charge mayebied. This charge would be
additional to the amount added to offset exteroats; and therefore in the presence of
such a charge the total price paid for use of thesport infrastructure would exceed
marginal social cost. The White Paper is cleat thia additional charge would be for
the financing of alternative, more environmentétigndly infrastructure, and would be
reserved for infrastructure essential for crossmagural and environmentally fragile
barriers. Additionally, the White Paper suggebkts such an additional charge can be
levied prior to the development of the proposedastiructure.

In summary, EU transport policy sees an importark between pricing and financing
in that pricing reform is seen as a key way ofingigunds for investment. For instance,
funds raised from road haulage users will can betéel to the transport sector, and
even they may be used to build rail infrastructukere bottlenecks exist and there are
environmental constraints. Whether policies onipg@and use of revenue of this nature
can be justified is a key consideration for the FERNJE project.

2.3 Assignment of responsibilities according to the subsidiarity
principle

Responsibility for transport policy formulation anchplementation is vested with
different levels of government. In Europe, locagional, national and supranational
(i.e. the EU) governments all play a role. Furthemn the prevalence of through traffic
between regions, and trans-boundary externalitieh as pollution, create overlapping
interests for governments in neighbouring jurisdics. Where such vertical or
horizontal relationships between governments eligt,assignment of responsibilities
becomes an important policy issue.
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The principle of subsidiarity, which is the agrepdlicy of the European Union,
recognises that the location-specific nature of yn@ansport externalities means that
policy action is often better pursued at the natioor local level, rather than the
European level. This principle has meant that Eeaoppolicy development has focused
much less on urban transport than on inter-urkersport.

It is for reasons of subsidiarity that the Comnuiashas proposed a Directive for HGV
infrastructure charging, but has no proposalsrifnastructure charging of private cars.
In terms of charging private cars only two membates have operational urban road
charging systems. These are Norway (Bergen, ORlondheim, Stavanger, and

Kristiansand) and the United Kingdom (London arsh@ll scheme in Durham). With

respect to these schemes it is interesting to thatethey all have fixed charges (though
the hours of operation of the schemes vary) antithall instances the revenue is
earmarked for spending in the transport sector.

It is important to note that, according to currentpirical evidence, when the setting of
charges is decentralised between governments ogveifferent geographical areas of a
single market, individual governments may have ntives to deviate from marginal
social cost pricing in order to influence the disition of revenues and costs. For
instance, even if they are precluded from discrating against foreign hauliers,
countries with a high level of transit traffic magve an incentive to impose charges
that are inefficiently high (Nash, Niskanen and hef, 2003). This will ensure that
transit traffic, which uses the country concerngalys more than the marginal social
costs. The result of this is not solely ineffidignuting of international traffic, but
distortions to production and distribution decisidhroughout the economy. Thus there
may be justification for imposing constraints oe flevels of charges at the European
level.

2.4  Theoretical issues: efficient pricing, cost recovering and the need of
raising additional revenue

There is now a substantial theoretical literatuneefficient pricing in urban systems,
aiming to identify the most appropriate user chaeeels. The central result is that
Social Marginal Cost Pricing (SMCP) is the ‘firstdt’ policy, which secures a welfare
maximum in the absence of a break-even constreée, for example, Small, 1992).
However, the implementation of SMCP pricing in tBaropean transport sector has
posed a number of problems that have led to deparfuom the “first best” policy of
marginal social cost pricing. In this section wmsider from a theoretical standpoint
the implications of these departures. First wengeSMCP as the efficient choice under
first-best conditions and we show why these cood#iare usually not met in reality.
Second we consider whether there is any reasoapjpose that SMCP pricing leads to
full cost recovery, including servicing of capitabsts. Third we consider if theory
informs us whether there is a good reason to maigee revenue than SMCP pricing
provides. Finally we consider what theory tellsregarding good reasons to tie surplus
revenue to spending in the transport sector.

2.4.1 Efficient pricing
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For two reasons efficient charges are also of aémtnportance to the REVENUE
project. First, the types and levels of user clatbat are chosen affect passenger and
freight transport flows, and consequently the ative efficiency of transportation
activity. Second, the system of charges deterntimeamount of revenue generated that
can be allocated for various uses.

If first-best conditions hold throughout the economy, charges should be set
accordingly to Social Marginal Cost Pricing prineig i.e. equal to the difference
between the social marginal cost of each trip angport activity and the average
private cost borne by users. The nature of theicemr externality (e.g. congestion,
road damage, emissions, etc.) and the spatialeangaral variation of the costs dictate
what types of charges are required (e.g. highwdlyg thfferentiated by time of day,
vehicle size and axle weight) and the levels ofdharges. A number of EU transport
projects have investigated the economic and pelagpects of SMCP along these and
other dimensions.

Unfortunately first-best conditions are not sa#idfiin the real world, and the more
complex problem of second-best pricing must beléat®

« One reason why first-best conditions fail is ing#nt pricing of substitute or
complementary transport modes. Auto transport jsciéfly underpriced in urban
areas, and this has been a longstanding argumergufisidising public transit.
Similarly, the environmental costs of freight trpod are higher for truck than rail,
and the EU has been advocating policies to incrdaseail share. Modal diversion
can be encouraged by raising taxes or charges oesnwith high social costs, and
by lowering taxes or subsidising investments fanpeting modes.

- A second reason why first-best conditions fail &avy reliance throughout the
economy on labour taxes and Value Added Taxes.€Tleses impose an excess
burden because they distort economic incentives aned costly to collect and
administer. Because the revenues from efficiemtspart user charges can be used
in lieu of revenues from more distortionary sourcascase can be made for
deviating from SMCP in the transport sector to bhaesenues. Typically, this calls
for transport charges above first-best levels.

+ A third source of distortions are flaws in the wiagnsport policies are formulated
and in the way transport infrastructure and sesviaee provided. Politicians and
other decision makers may pursue their own intsreShd unregulated private-
sector agents with market power create distortitoys setting prices above
competitive levels.

2.4.2 Cost recovering

The amount of revenue derived from transport ubarges depends on many factors:
the objectives, scope and flexibility of the prigischeme that is adopted; the functional
dependence of user costs on traffic volume andoigpahe mix of user types; the

2 The intricacy of second-best pricing has beemsiteely analysed in the economics of the publidarec
(e.g. Bos 1985, Section 2) as well as transporta&mmnomics (e.g. Nowlan 1993; Verhoef 2002). Secia
marginal cost-pricing in the face of second-besistmints is sometimes called social marginal-cost-
basedpricing, as in the AFFORD and MC-ICAM projects. Artensive overview of these concepts can
be found in Chapter 4 of this deliverable.
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degree of cost economies in capacity investmentpaaty indivisibilities;
competitiveness of factor markets and so on.

When one takes a pure efficiency objective, disidg@quity and procurement issues,
and disregards the costs of financing deficitsaxgs in other sectors, one can make use
of a series of powerful cost recovery theorefigese theorems give the degree of cost
recovery that can be reached with optimal transpocing (pricing equal to short run
marginal cost) and optimal investment (marginalt @dsxpansion equal to discounted
marginal savings in user costs). Cost recoveryibd understood in net terms: the
discounted sum of total revenues of short run maigiost pricing (excluding revenues
derived from taxing externalities other than coniged and after deduction of all
operation and investment costs.

The key theoretical result, due to Mohring and H&rW1962), is thecost recovery
theorem that revenues from efficient user charges justicito pay for the long-run
costs of building, operating and maintaining infrasture. If the conditions of the
Theorem hold, each transport mode will be selfdimiag. Neither surpluses nor deficits
will arise and there will be nprima faciecase for cross-subsidisation within modes or
between modes, or for net transfers between thespgmat sector and the rest of the
economy.

Mohring (1976) explains the problem diagrammatic@ffigure 1). The curve SRMC
shows the short-run marginal cost for use of awaghof capacity T*, in terms of
infrastructure maintenance and congestion costss lupward sloping due to the
congestion effects of increased use, which pustmapinal user costs. AVC is the
corresponding short-run average variable cost fonctThe curve LRAC, ‘long-run
average cost’, shows the average cost of proviftingifferent levels of use by varying
highway capacity, including expenditure to sentioe capital costs. In this hypothetical
case, there are increasing returns to scale, geasog average costs with capacity.
LRMC is the corresponding long-run marginal costcfiion, including capital costs but
excluding congestion. Traffic level T* is the leatlwhich capacity T* will be optimal
since SRMC=LRMC.

Given the nature of the cost functions in this fegun particular thelecreasing long-
run average costa price equal to marginal cost when traffic ished level will recover
only the revenue O0T*CD, leaving ABCD to be covefexin other sources, for example
cross-subsidy from other goods & services, or slypfiom a public budget. That is,
decreasing long-run average costs will caussvanue deficit

By contrast, if there areonstant returns to scalein supplying highways (i.e.
LRAC=LRMC-=a horizontal line, and there is no chamge&ongestion costs per driver
as capacity is expanded in line with traffic), ttiee area ABCD will be equal to zero.
That is,full cost recoverywill be achieved.

By extension, diseconomies of scale withreasing long-run average costsvill give
rise to arevenue surplus
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Figure 1: Subsidy requirement in the presence of enomies of scale for a highway
with capacity T*

Mohring concludes that “setting marginal cost psider highway trips and, more
generally, transportation services is not necdgsarcompatible with having a self-
supporting system” (1976, p21).

However, while the Cost Recovery Theorem is a useinchmark result, the
conditions that underlie full cost recovering acling to the theorem are too strong to
be found frequently in reality:

1. first-best conditiongpply and user charges are set according to SMiG€ifges;

2. capacity is perfectly divisibland can be expanded at constant marginaj cost

3. user costs are homogeneous of degree zero in tapadi usage; and

4. capacity is at its long-run optimal level

Condition 1 is most unlikely to hold. Conditionalso doubtful because of lumpiness
of capacity as well as space and environmental t@nts on expanding capacity.
Empirical evidence on Condition 3 varies, and mssially violated for public transport
because of economies of traffic density. Finallye do the rigidity of infrastructure and
the long lead times often required to add capa€igndition 4 is unlikely to be fulfilled
except perhaps at infrequent points in time.

13 This means that if usage and capacity are botbldduprivate user costs are unchanged.
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The theorem shows that the cost recovery will befuaction mainly of the
characteristics of the cost functions for operatmml investment, and this conclusion
opens up a set of empirical questions about eca®nofiscale in transport, which have
been addressed in the literature.

Unfortunately, the empirical knowledge of the cluaeaistics of the cost function of
transport infrastructures is imperfect:

- Roads Statistical evidence indicates that there arestzott or slightly increasing
returns to scale for roads, whereas engineerirgy iddicates moderately increasing
returns. There are substantial scale economiesrabdity with respect to pavement
thickness. Together, these observations suggestpti@ng roads optimally will
result in a deficit. However, there are diseconsnoé scope with respect to road
width and durability. Charging for both congestimmd damage charges would lead
to recovery of at least 80% of long-term capitad amintenance costs.

- Rail:. Economies of traffic density prevail except a&rw high densities that are
rarely attained.. Thus first best pricing for realyg would entail considerable
subsidies.

« Public transport Similar to railways, public transport exhibitsubstantial
economies of traffic density. .

« Airports. Airports enjoy scale economies for traffic volusnap to 3-4 million
passengers/year. External diseconomies can weighientually on account of on-
site congestion, pollution and congestion on acoesds.

An important provision must be added. Most of thi@lence cited above related either
to constructing new roads or railways of differeapacities, or to comparing existing
transport systems on a cross section basis. Thécatipns of adding capacity to

existing systems may be rather different, partityl built up areas where expansion
may require substantial property demolition andir@mmental externalities. In this case
the cost of incremental capacity may be substint@bove that of the inherited

capacity (even if that is valued at replacement)cdsis is why first best charging on

congested roads (and railways where the only wagxfmnd capacity is to build new
infrastructure) in urban areas in particular magld/substantial surpluses.

2.4.3 Raising additional revenue

Whether or not SMCP pricing allows full cost recovés largely an empirical issue.
This implies that SMCP pricing may in principle givise to either surplus revenue or
revenue deficits compared to infrastructure cost$his is an important point,
particularly in the latter case, as from a polieygpective there may be a political desire
to raise price above marginal social cost to ensure lficost recovery where this is
possible We are therefore interested in what economiortheforms us regarding the
implications of raising more revenue than pricindk&5C would permit, and if so what
form the price increase should take.

In this context, we should be aware of the liter@tan theMarginal Cost of Public
Funds (MCPF), which seeks to measure the welfare loss assdciaith increased
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public sector taxation and expenditure (e.g. Bdlla8hoven and Whalley, 1985;
Mayeres and Proost, 1997, 2001a).

In a general equilibrium setting, the effect of aoyerall change in public sector

expenditure on transport will be felt in other sest In principle, these effects can be
treated endogenously with Computable General Huiulin (CGE) models, but these

are not easily available, because their buildindat demanding and time consuming.
In practice, distortions are usually accounted iior rough-and-ready fashion by

factoring up the social cost of raising revenuesdye estimate of MCPF. Where such
values are in use in public decision taking, asristance in Norway, they often reflect

a belief that, at the margin, one additional Eurpublic funds has a cost of the order of
1.2-1.3 euros to obtain. However, this value wépdnd on precisely how the money is
obtained, and the tax structure of the country eomed.

The Marginal cost of Public Funds concept is neduis all European countries but the
problem of trading-off tax revenue and higher tpons prices is at the core of the
REVENUE project. As it is illustrated widely in Cpter 5 and 6, the MCPF approach
was taken in most of the case studies. The stwdigswidely in the base-case values
adopted for the MPCF: 1 (Edinburgh), 1.1 (Frante)5 (Oslo), 1.35 (Switzerland) and
2.21 (Germany). The disparity in these values nedlgct real differences between the
countries in the social costs of raising public eynHowever the “true” value of the

MCPF in a given jurisdiction is difficult to deteme precisely, and for sensitivity

analysis the Oslo, German and French studies ainted alternative values.

The most common mechanisms for charging above mergost pricing are average
cost pricing, multi-part tariffs and Ramsey-Boitepxicing®* Multi-part tariffs and
Ramsey-Boiteux pricing are both pricing systems thato implement marginal social
cost pricing with minimum efficiency cost deviat®io attain a given balanced budget
or revenue objective (of course multi-part tardiisd Ramsey-Boiteux pricing may be
combined in a single price structure; they are netessarily alternatives). Such
methods are, on efficiency grounds, clearly supetio average cost pricing, since
average cost pricing fails to minimise the costlefiations from optimal pricing. On
the other hand average cost pricing may be singpldrcheaper to implement.

2.5 Equity and Acceptability

Policy evaluations made on the basis of changesggregate welfare may be
considered adequate in some contexts, but areiet@fior analysing transport pricing
and revenue allocation policies that affect divegsaups. One reason is that groups
generally differ in economic status, so that equaiycerns arise. A second and related
reason is that the benefits and costs of poligad to fall unequally in the population,
and those who perceive themselves to be losers desjare the policy to be
unacceptable. Previous EU projects (PRIMA and PAf&)e studied acceptability, and
there is now broad agreement in the literature d@natinpopular proposal is unlikely to
be implemented.

14 See the description of second-best pricing meshasin Chapter 4
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Though the termgquity and acceptability are sometimes used interchangeably, the
two concepts are distinct. Equity relates to hodividuals or other agents fair relative
to each other. Acceptability concerns approvalisapproval® A head tax on identical
households may be considered equitable but unaddept Conversely, a policy that
confers small benefits on most people while come¢ingy the costs on a few may be
considered acceptable (by the majority) but inedpét’

Acceptance, by the public, of a policy is importéot implementation of that policy.
This is because within a political process thatlesnocratic and representative, only
policies that are not opposed by a majority of vatd actors are likely to be
implemented. While none of the White Papers diyediscusses public acceptability of
the infrastructure charging frameworks that areppsed, research suggests that public
acceptability may well require transparency of thstitutional mechanisms of fee
setting, subsidy distribution, collection of surpltevenues and spending of revenue,
either in case of publicly owned or private infrasture.

2.6 Role of the private sector

The private sector can be harnessed to providegoahinfrastructure in many ways
ranging from a simple maintenance contract to aprehensive Design-Finance-Build-
Own-Operate concession. Private sector involverhastseveral potential advantages
vis a viswholly public schemes. Private-sector financindpseo circumvent public-
sector borrowing constraints by tapping an indepahdource of funds. Experience
suggests that private firms are often better attifiéng attractive investment projects
and able to build infrastructure more quickly armeaply. And the private sector may
have a greater incentive than do public agenciesh@eve productive efficiency and to
seek innovative ways to cut costs and/or improveice quality.

Private involvement also has potential drawbackentfacts must allow private
operators to earn an adequate rate of return, iaks related to demand uncertainty,
cost overruns and other contingencies must be deéalt And private operators have an
incentive to exercise market power while disregagdéxternalities such as emissions
and noise that do not adversely affect customerader

In any event, for the private sector to be involvedl cost recovery on their part is
imperative, either through user charges alone amigture of user charges and
government subsidy. Therefore if private capitlto have a further and growing
involvement in the transport sector a way has tofduend of paying the private

5 Acceptability to individuals can be assessed byetwér their utility rises or falls — although
complications such as incorrect perceptions andg/ enake this an imperfect test (Mayeres and Proost
2003).

6 A distinction should be made between public anttipal acceptability. Politicians may be cool
towards policies that the public supports if thelitipians would lose power as a consequence
(Conference Board 2005, p.22).

" However, such a policy may fail to be implementetause only the losers consider their personal
stakes large enough to justify voicing their opiar voting in a referendum (Olson 1971).

18 This is not to say that similar incentive probledasnot arise in the public sector. Politicians after
officials have their own agendas that may be imgmly aligned with social welfare. Government
agencies for example may succumb to the temptatidmost revenues by raising tolls above optimal
levels, restricting capacity or reducing servicaldy to cut costs.
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infrastructure provider or service provider thd @dst. Private sector pricing constraints
may result in the private sector either receivinguificient revenue to cover full costs

(thereby requiring a public subsidy) or receivingignificant revenue surplus (e.g. if

marginal social cost pricing leads to a very higistcrecovery). In the latter case
governments will generally wish to find a way ofogering such surpluses, rather than
allowing the private sector to retain large profésulting from scarcity of infrastructure

capacity. In both situations it will be necessaryrtake financial arrangements to deal
with the surpluses or deficits.

2.7 Earmarking of revenue for transport spending

Current EU policy does allow revenue raised frome amode to be spent on
infrastructure associated with another mode aral falsrevenue raised in one region to
be spent in another region (e.g. the proposed H@&ttive (CEC, 2003)). Such a
hypothecation policy, however, is only one optiegarding the use of revenue. Other
options would include using revenue for generahtimx purposes (e.g. reducing labour
taxes or social transfers) or more restrictive aisuch as directing revenue towards
projects within the region or the mode from whithkvas raised. Each type of revenue
use has important implications for efficiency, eégaind acceptability:

- Efficiency: Traditional public finance theory assumes all sesrof government
revenues are pooled and used for all types of a@ipgas. The government is
benevolent, has perfect information, can redistebincome through lump sum
transfers and operates in an economy without distar in other sectors. In such a
situation government investments are targeted wsvire projects with the largest
net present value (no budget constraints) or bermfst ratio (with budget
constraints). This investment decision is indepandf the sector in which the
project lies as it maximises economic efficiencs there is no guarantee that
transport projects will be the most efficient patge standard theory informs us that
hypothecation of funds to transport budgets mawlt@s a loss of efficiency, in that
it may require that a set of projects be undertakbith does not maximise social
welfare. However, this simple theory takes no aotad institutional arrangements.
For instance, in a system with various levels ofegoment (European, national,
regional), governments at the lower levels may takaccount of the effects of their
decisions on the rest of the system outside thea.dor instance, governments may
select projects that favour local rather than itareffic. To the extent that detailed
investment decisions are sensibly left to natiomal regional government,
earmarking funds to be invested in the Trans Ewppdetwork may offset this
inefficiency.

« Equity: In an ideal world, the taxation and income retstion system would
ensure that all in society had an appropriate slofréhe benefits of economic
activity. If this were the case, then the issueeguity wouldn't need to be
considered in the context of transport pricing @gli To the extent that this is not
the case, equity issues have to be taken into atamipart of transport pricing
decisions. For instance, economic efficiency mayadé low infrastructure charges
for rail, and high for bus (because of the exteroa$ts buses create). But an
examination of the income distribution of usersted two modes may dictate that
relative charges for buses should be lower. Eqisgues are introduced by
considering a weighted sum of utilities where thdividuals with lower incomes
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receive higher weight (Mayeres and Proost, 2008is Will lead to deviations from
marginal social cost pricing which reduce econogfftciency but improve equity.
There is no reason to suppose in general that earmgawill improve equity in this
sense, although there may be specific cases whenauld (for instance earmarking
revenue from bus infrastructure charges to be vseldus priority measures rather
than on measures that benefit rail passengers)ityEgrguments for earmarking
more often take the form of saying that those whg phould get corresponding
benefits for their money. This would again only fa@ in general if the existing
distribution of income were fair. Even so, it wouldt be the most efficient way of
using the revenue, which would be to undertakentbst beneficial set of projects
across all sectors subject to the requirementthi®aexisting distribution of income
was not changed.

« Acceptability: the prospect of a pricing reform being implemenétibe enhanced
if it enjoys public acceptability; that is, a majgrof the population support it. In
turn, it may be thought that this is most likelyaiimajority of the population benefit
from it — that is, it shows a welfare gain or nolfaee loss for a sufficiently large
majority of the voters (Mayeres and Proost, 2008)owever, for some types of
reform the utility impacts on voters will be unetiyalistributed which makes the
reform more difficult to accept. The above arguntéetefore implies that if surplus
revenue is used to minimise the number of indivisludat will experience a
reduction in utility from the transport pricing o then the acceptability of that
reform will increase. Earmarking of surplus reventm the transport budget is one
method for ameliorating the harmful impacts of jpricreform that raises prices for
certain users. For example earmarked revenue camsée& to develop transport
projects that improve accessibility by alternatimedes (e.g. Norwegian toll rings
and London’s congestion pricing scheme).

To conclude, the arguments in favour or againghasging are more or less balanced.
Economists vary in their stance towards earmargiggerally, and earmarking of road-
usage charge revenues specificalljaccording to normative public finance theory, tax
revenues should not be locked into any particulgerditure pattern because spending
priorities change over time and in unforeseen wdyereover, most EU research
projects on transport pricing have concluded tlateghments should be free to use
transport revenues in whatever way provides thatgst benefit (Laird et al. 2004: 1).
Earmarking creates inflexibility in the allocatiari funds, hampers effective budget
control, and can result in shortages of revenuesdme modes and excesses for others.
A number of arguments have been advanced in favbaarmarking. One is that it is
consistent with the benefit theory of taxation. écend is that it facilitates long-term
planning and can reduce project costs by lowermgrest rates. A third is that
earmarking helps to prevent political abuse of tufaf Buchanan (1963)). Yet another
argument that has gained widespread currency tsetiraarking revenues for specific
uses makes policy reform more acceptable to vaiads consequently improves the
chances that reforms will actually be implemented.

19 A diversity of attitudes is evident in the contrilons to a recent special issue on road pricing in
Transport Policy(Saleh 2005, ff.).
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3 METHODOLOGICAL FRAMEWORK FOR THE ASSESSMENT OF
ALTERNATIVE REGULATION SCHEMES

In the REVENUE project, transport charging and ofseevenue are examined together
as two parts of a so calledegulation scheme which encompasses a specific
combination of pricing, revenue use and investmeles (see Proost S. et al., 2004).

Figure 2 below depicts the elements of a regulatdreme.

Revenue
LIRS
financing
What sectors Which pricing What use of Which invest-
Rules / sub-sectors rule? revenues, what ment rule?
are covered? financing?

What acfors are Who sets Who decides on Who makes
Regulatory R e o .

J involved, with prices: revenue use and investment
framework what functions? financing? decisions?
Pr i t Private Payment? Revenuie Tenders?

rocuremen or public Enforcement? collection & Contracts?
& implementation  provision? Exceptions? management?

Figure 2 — Elements of a regulation scheme

As depicted in the figure, a regulation scheme asareffectively featured answering to
a sequence obasic questionsabout what are the rules, who are the actors @f th
regulatory framework, and how actions are implerenThese basic questions cover
the “scope”, the “pricing mechanism”, the “revenakocation mechanism” and the
“investment” activities.

These basic questions represent a reference sesesrch questions to be addressed in
each case study, to assess alternative regulativenses. However, not all the case
studies addressed all the basic questions presienégure 2 abové®

Although differences among the various case stud&re unavoidable, they aimed all
to follow a common assessment framework which @aled in Figure 3 below:

% The specific research questions addressed in s study are described in the related sections of
Chapter 5 (Interurban case studies) and Chaptdriéaf case studies).
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Figure 3: Common assessment framework for REVENUIEase studies
This framework includes four parts:

1. Background and objectives of the case stugdyvhich includes the description of
the geographical scope (case study area), the featares of the transport system
of concern, a brief description of the historicalckground and current situation,
and of the political and institutional context, afidally the formulation of the
specific research questions to be addressed icage study.

2. Description of regulation schemeswhich encompasses for each case study a
minimum of three regulation schemes covering:siia¢us quq which describes the
existing situation (or existing regulation schen@)e or more proposed schemes
(when these schemes exist within the case studyleaetically optimal scheme
(or a scheme superior to the status quo)

3. Assessment of the regulation schemeshich is undertaken along four assessment
criteria, namely,_efficiency, equity, technical awdganisational feasibility and
acceptability However not all case studies took into accounasgessment criteria
as the main focus of each case study differs. ¢t f@most case studies focus on
efficiency and equity effects.
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4. Summary of findings and policy recommendationswhere the results achieved
from the analysis are summarised and tradeoffsekample between theoretical
optimal solutions and acceptability and feasibilgyues are discussed.

Different tools and methodological approaches,udirig the use of quantitative models
and qualitative analysis, have been used in thesasgent of the regulation schemes. In
the following sections we will describe the mainthaelological tools used respectively
for the interurban and urban case studies.

3.1 Methodology for the assessment of interurban case studies

The assessment of efficiency and equity impacthéninterurban regulation schemes
was mainly undertaken using the MOLINO model.

MOLINO is a partial equilibrium model for the ansiy of investment and pricing

policies. This model studies transport problemg¢ Heacan described in terms of two
alternative transport links. The links may refeote mode, for example a tolled stretch
of motorway versus a non-tolled link or to two catipg modes. This is the case in
several interurban case studies where road veralistransport is the problem

examined. For each link studied a regulation schisndefined providing input data for

the basis scenario. This status quo scenario i8 toenpared with the alternative

regulation schemes.

The complete description of MOLINO model can bestdied in Proost et al. (2005).

The model can be summarized as follows:

- Demand model: Given the level of generalized cost, the model asep the
number of users selecting the different modes, difierent time periods. The
demand model can deal with passenger as well aghfrelemand for any
combination of modes.

« Supply model: Given the number of users selecting the differeaties, the model
computes the level of congestion on the differemtdes and for different time
periods.

« Equilibrium model: Given the demand and supply functions, the modeipdes
the corresponding fixed point solution in term$ates and congestion levels.

« Evaluation criteria. The direct outputs of the model are: flows, tfairaes, tolls
levied. Indirect output can be computed using threct output: a social welfare
function, toll revenues, etc.

« Control. There are a variety of control variables: pricinggcess control,
maintenance policies and investment policies. Thare different potential
objectives: first or second best welfare maxim@atirevenue maximization, cost
minimization, etc. These objectives can be compiwedhe whole system or for a
part of the system. The system can be managed &ypiseveral competing (or
cooperating) agents. The objectives of the agerds be: social welfare
maximization, cost minimization, constrained opftiation (financial or equity
constraints).

« Accounting model.For each setting, this model computes the accdantsome of
the agents.

Since the_demand moddVOLINO adopts a simplified representation of thensport
system, in which the transport network consiststved routes in parallel (1 and 2
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connecting an origin O to a destination D), therene class of users (private cars) and
two types of individuals (low-income and high-inceynwho differ in their incomes,
values of time and preferences. Each individual &ashoice between transport and
consumption of a composite other good, a choidara use, and a choice of route. The
model enables the study of different market equdibno toll equilibrium, tolled roads,
marginal social cost equilibrium, Nash equilibriummd mixed oligopoly.

The decision tree for each individual type is repréed in Figure 4 below.

Level 3 Utility

Level 2 Transport Other consumption
Level 1 Peak Off-peak

Level O Route 1 Route 2 Route 1 Route 2

Figure 4: Decision tree for two routes in parallel

At level 3 the individual decides how much to purchase ef dther good ("Other
Consumption™) and of the transport good ("Transpaite has not yet decided the
precise allocation between the routes, but his esyesnt decision process will be
consistent).

At level 2 the individual chooses between transport consiampduring the peak
(“Peak”) and transport during off-peak (“Off-Pealpgriod.

At level 1, the individual chooses which route to select,ufedl” or "Route 2". The
corresponding utility levels are represented oell@v

To calibrate the model, we need the transport copsion on route 1 and 2 at level 0.
Together with the generalized prices, the elaggibf substitution and the percentage
of income spent on transport; these data are giifico calibrate the utility functions
and the demand functions.

As it concerns the supply modehere are two types of agents involved in each
infrastructure: the manager of the infrastructumee(for each route) and the operator of
the transport services (one for each route). Theager of the infrastructure decides
upon (and pays for) the capacity maintenance avestments. He receives a fixed fee
(or infrastructure-use charge) from the transpervises operator (or a fraction of the
net revenue of the operator). The operator setslehel of tolls, receives the toll
revenue and pays for the operation cost and a foredariable amount of the toll
revenue to the infrastructure manager. This is reclieally given in Figure 5 below,
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where arrows stand for payments.

Figure 5: Flow of funds

Infrastructure
manager

s

Infrastructure Subsidies
Fund Infrastructure use charge

Operator of
transport services

A

Tolls, tickets, charges

Final user

This is obviously a somewhat simplified represeatatf the flows of funds, because in
the real world there might be also flows from opers or infrastructure managers back
into the infrastructure fund.

With regard to the evaluation criteria, the sowialfare functionis an equity-weighted
sum of nine different utility terms:

Utility of low income users of transport.

Utility of high income users of transport.

Tax revenue collected by the central governmenighted with the marginal cost
of public funds of the central government which elegs on the way the revenues
are used (e.g. to lower labour costs or decredmss tdxes).

Tax revenue collected by local government, weighigtth the marginal cost of
public funds of the local government.

Profit of transport service operator of route J,2, Wwith weights depending on
whether the routes are privately or publicly opedat

Profit of transport infrastructure manager of rodite 1,2, with weights depending
on whether the routes are privately or publicly aged.

External costs (other than congestion).

Finally, concerning what can be simulated with BW®LINO tool, the user can choose
five different regimes:

1.
2.
3.

No toll equilibrium (free market with no pricing @mo state intervention)

Tolled roads (tolls are exogenously set)

Marginal Social Cost: in this case, the tolls aatexjual to the marginal social cost
including the marginal congestion costs, the emwitental costs and the
maintenance costs.
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4. Nash equilibrium: in this case the two roads aieapely operated and maximize
their profits

5. Mixed oligopoly, where one road is privately opechtand maximizes its profits
while the other sets the toll equal to the margsuweatial cost.

In what concerns the use of MOLINO the followingirge have been identified as
being important to consider when interpreting #msuits of the assessment of interurban
transport regulation schemes:

v' Speed flow relationship MOLINO uses a simple speed flow relationship to
describe traffic flows within two time periods (feand off-peak). This relationship
entails several important simplifications. All veleis are assumed to travel at the
same speed for each mode. In reality this is netdhase for private and goods
vehicles or for freight and passenger trains. Tgrigblem has to be indirectly
accommodated by using higher values of time forslbev modes. Restrictions for
vehicle classes, such as for HGV transport at niggainot be reflected within the
model. Again, an indirect approach has to be chodegre the off-peak period as
night period would be defined and the restrictiemhigher charges during the night
would be simulated. A solution to this latter pel is provided in the Swiss case
study where an adjusted model, MOLINOINnGAMS wasstarcted which allows
restricting HGV traffic at night time directly.

v Constant load factorsThis is problematic for rail transport as thssames that rail
network congestion and infrastructure user chargesease in proportion to
demand. This implies that the profits of railwaye aot really affected by a better
market performance, which is not the case in edfbwever, a linear cost function
for rail which includes a fixed cost accommodatassbme of these problems.

v" Dynamics of capacity expansienn MOLINO the capacity expansion occurs at the
same time as investment in transport infrastructiités could result in an over
estimation of welfare due to reduced time costs tlees not reflect the actual
situation as there is always a time lag betweerestment and end of the
infrastructure construction period. The adaptattdrMOLINO in the Swiss case
study on transport investment funds - the MOLINOMMES model - explicitly
allows considering a time lag between investmenpeegiture and actual
availability of capacity. An alternative solutionto take the lag between investment
and capacity provision by including interest chargmto the investment
expenditures, as it is standard practice in investrmodels.

v' Elasticities of substitution It was found that this parameter is a very semsbne
for the MOLINO model, indicating problems for theodelling results if the
respective input data are not set correctly. ltuthalso be noted that for demand
responses on networks this problem is reinforceonlyy aggregate elasticities of
substitution are used (see the German case studyewhe road and rail network
were represented as being transport links only).

v' Welfare analysis MOLINO does not reflect long-run effects of trapst
investments such as stimulating other sectors wfeelds back into the transport
sector via increased demand for transport serfioes these sectors. In the German
case study, the MOLINO analysis was therefore smphted by an additional
analysis with a system-dynamics model (ASTRA).

v" Network deterioration functionMOLINO assumes that the network is kept in
proper condition and that this requires a certawel of maintenance costs to be
specified by the user. The development of the madel not aimed at reflecting and
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optimizing maintenance strategies and does theyefost contain a network
deterioration function required to analyse the affeof money spent for
infrastructure maintenance and re-investment measas well as to reflect the long-
term obligations arising from new capacity provsidt is thus possible that the
positive effect of new investments is over-estirddig the model. The German case
study ,which is the only one dealing with the tradfiebetween maintenance and
new capacity enlargement, reflects the impactsaihtanance in an indirect way by
using an elasticity of travel speed with regardnintenance expenditure spent.

v' Marginal cost of fundsMarginal cost of public funds (MCPF) is an immont
parameter in Molino which drives results in scemainalysing the use of revenue.
Consequently the model may over- or under-estinthe impact on welfare
depending on the value chosen. It should be notidthis is in fact not a caveat of
the model but rather a problem of choosing thee/@fUMCPF. As far as possible
sensitivity analyses were performed to addresspitaislem.

v' Marginal external environmental costMarginal external congestion costs are
modeled in Molino using generalized transport [wicghere travel times are
endogenous and depend on a congestion functiorgihdrexternal environmental
costs are however exogenously to be specified &yser, e.g. no feedback loop is
implemented. The model may thus under-estimatectsffeon welfare since
decreasing external environmental effects due i@tian do not produce any
welfare gains except this is considered by the mader through exogenous
specification of changed environmental costs.

The ASTRA system-dynamics model is applied in pakrab MOLINO in order to
analyse further the long-term effects of pricingd anvestment measures. As the
ASTRA model allows the consideration of severaltatise bands per mode and
transport market therefore cover aspects not ceraidin single link approaches like
MOLINO.

ASTRA consists of a macro-economic module contgirdifferent business sectors, a
state module and international trade relationsHifssng this structure the substitution
between and the contribution of transport to thet of the economy can be presented
more realistically than with the substitution eieisg concept followed by Molino. In
particular ASTRA can model complex developmente@inomic indicators over time,
arising from market imperfections, different speedsadaptation to new conditions,
policy changes (e.g. future vehicle emission stedgjaand the development of the
population structure.

The ASTRA model, however, does not compute marailieria and consequently can

not deliver neo-classical welfare measures as M@LtNes. Model results are given as
time series of indicators, such as GDP, GVA by aeamployment, vehicle stock,

transport volumes, air emissions, etc. In the ASTiRAnework it was decided not to

combine different indicators to a single welfareasige as such a simplification would
not embrace the complexity of socioeconomic evohgi Thus, the simple ranking of
alternative policy scenarios based on ASTRA modégbats can become difficult when

indicators point in different directions.
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In practice, only in the German case stidjte MOLINO and ASTRA models were
both used for the assessment.

3.2 Methodology for the assessment of urban case studies

The assessment of the REVENUE urban regulationnsebewas carried out using
different methods and tools. The MOLINO approacigely used for the interurban
case studies, was abandoned in favour of othernurbadels with more detailed
representations of the respective urban road n&saviran the MOLINO model can
accommodate.

The Oslo case studyused the FINMOD model. This is a model for theeistigation of
optimum policies for public transport at an aggtedavel for regions or smaller local
areas. As an aggregate model it does not handigesimoutes, but uses aggregate
measures of public transport supply. It is a nuoadly implemented model that can be
adapted to different areas and public transpotesys by changing or calibrating some
of the parameters. Formally FINMOD solves a probt#mon-linear optimisation with
non-linear constraints. In the Oslo case studyRINMOD model was used in order to
analyse the effect of different road user chargiebemes, as well as the regional
distributional effects of different revenue use dndaiget constraints. In practice, the
analysis focus on the social costs and benefitdtefnative scenarios for the different
regulation schemes of the Oslo case sttidy order to understand the reason for the
restrictions on revenue use in each of the diffefarancing packages it was also
carried out a process evaluation (using primarysewbndary information sources). The
acceptability analysis of the regulation schemes @aried out from the perspective of
citizens, politicians and professionals. Thus, tase study includes an attitudinal
survey among citizens in the Oslo region towards tthl ring, the fare system and
revenue use are included, as well as a Statedrenefe survey among politicians and
transport planners towards different transport flogdchemes and revenue use.

The Warsaw case studyhas been done using the Warsaw Computer TraffideVlo

which works under the VISUM platform, enables theduction of traffic forecast at a

regional and local scale for individual and pulttiensport traffic (including rail, light

rail, metro, tram and buses). Travel demand wai$ ispkeveral market segments by

journey purpose and car availability. The modepatg are used as inputs to financial

and economic analysis (efficiency). The followirajaulations have been carried out for

a period of 30 years:

v" Gross and net estimations of cordon charging schiemenues;

v Financial analysis of the cordon pricing systemdifierent assumptions concerning
the investment and operating costs;

v Economic analysis from the point of view of usestscand benefits.

2L gSee Chapter 5

4 The model was first developed by Larsen (1992)ralyse optimal subsidies under various constraints
The structure of the model was inspired by Jan§s®mn9 and 1984). The model was further developed to
investigate optimal incentives for public transpaedntracts in different urban and regional areas
(Norheim and Johansen 1997, Carlquist et al 1998h&im and Johansen 2000, Fearnley et al 2001,
Longva et al 2002, Fearnley et al 2004). REVENUEli@eable 5 also contains more detailed
information on the model.
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The outputs of the financial and economic analysise the net present value and the
internal rate of return (financial and economicspexctives).

The approach followed in the research of the cordoarging system acceptability
consisted in two surveys, respectively targetecatodrivers (680 interviews) and other
stakeholders (26 interviews)

Technical feasibility focussed on the definitiontbé cordon scheme area and on the
selection of toll gates locations.

In the Edinburgh case study the MARS® (Metropolitan Activity Relocation
Simulator) model has been applied. This is a graténteractive land-use and transport
interaction model. The first stage of the developmef MARS consisted in a
gualitative analysis using causal loop diagramminle following Figure 6 picture
depicts the result of this initial process.
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Figure 6: Structure of the MARS model

MARS can model the transport and behavioural resporto several demand and
supply side instruments. These impacts can theasbd to carry out a standard cost-
benefit analysis. The model assumes that land-udeise is not a constant but is rather
part of a dynamic system that is influenced bygpamt infrastructure. This interaction
process is modelled using time-lagged feedbacksldmiween the transport and land-
use sub-models over a period of 30 years. InpuM&RS comes from external
scenarios and policy instruments. Outputs can bthénform of indicators or these
indicators can be adapted to form an objective tfanc The outputs of the transport

5 Interviewed stakeholders include policy makingtitnsions (central and local level), civil servants
(local level), non governmental organisations, giévsector representatives and professionals (@ann
consultants).

16 For a more technical description of the MARS maated Pfaffenbichler and Shepherd (2003).
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model include accessibility measures for each fonthe case of the case study, within
the city and immediate surroundings). The outpdtshe land-use model consist in
workplace and residential locations preferenceszpee. Therefore, MARS calculates
changes in transport related impacts, includingngba in travel demands by mode,
travel time, accidents and pollution. The combimatiof this data with the unit
valuations generates an input to a welfare fundfien the objective functioh,

The same welfare function was used for the scesagwaluation. Welfare for the
different geographic areas (City of Edinburgh Couand rest of study area) was
analysed separately. The welfare function useds&t on the research work carried out
in the PROSPECTS project (May et al, 2003). Thefawel function consists of a
transport user benefit term (consumer surplusiamsport supplier cost term (producer
surplus), a government revenue term, a CO2 castsdad a term for monetised values
for local pollution and accidents (Minken et al03). All these costs are discounted at
the same rate, in this case corresponding to theiadfUK government test discount
rate of 3.5%, over a 30-year evaluation period. @éxernment revenue term includes a
calculation for changes in indirect taxation - udihg fuel tax. Therefore, each of the
scenarios is therefore fully monetised. The welfeaéculation does not consider the
effect of the marginal cost of public funds.

An adapted version of the welfare function was usedanalyse the scenario if
Edinburghresidents (i.e. the City of Edinburgh Council) wezeponsible for setting the
cordon charges and determining iheestment strategy. In this context, the welfare
function for Edinburgh residents’ comprised therusenefits that accrue to them, the
change in external costs that are felt by them,ctienge inrevenues that accrue to
transport providers in Edinburgh and the total éase in transpogrovider operating
costs plus the costs of any investment associaitdd aerdon chargingexcept that
already committed by the Scottish Executiv|R)e welfare results and its components
are the first means of comparing the relative ingat thetransport instruments.
Complementarily, the cost implications of each $gort instrument are examined in
termsof the change in Present Value of Finance (PVFg FPWF of an instrument or set
of instruments is defined as the net discounted fiahbenefit to government and other
providers of transport facilities, both public apdvate, over a 30-year time horizon,
relativeto the do-minimum scenario.

Finally, in the cross boundary acceptability case studythe approach for the

assessment of technical and organizational feagilsihd acceptability was based on

three work streams:

v A set of nine in-depth interviews with stakehold@msy actors who played a role or
had a stake | the road user charging process)iniéeiews were carried out over a
2 week period, shortly after the public referendiuwtarch 2005);

v Analysis of the secondary information related viith public consultation process;

v Analysis of the secondary information related witib public enquiry (referendum)
carried out after the consultation process.

7 Aside from the exclusion of the MCPF the welfatmdtion (or objective function) used in the
Edinburgh case study has the same structural farha used in the MOLINO model used in some
interurban case studies.
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4 OVERVIEW OF CURRENT PRACTICE IN PRICING AND REVENUE USE IN
EUROPE

Currently transport pricing in the European Unignniot consistent across modes or
across countries. Road users are subject to a ewofbdifferent charges, some of
which have no bearing on where or how the roadokehs used, just on where it is
registered. Road user charges are high in sometréesl and low in others; some
countries rely heavily on fuel tax whilst othersv@édow fuel tax plus additional tolls.
Rail infrastructure charges also vary substantiadith different levels of charge and
charging structures between countries. Aviatioarghs and maritime charges reflect —
to a certain extent — infrastructure use througpoai charges and port charges, though
typically are not based on principles of marginastcpricing. In the following section
we will give a more detailed picture of the sitoati with the help of EU country fact
sheets.

4.1 Overview of pricing schemes in Europe

4.1.1 Pricing instruments

Charges and taxes are the two types of pricingunsnts to be identified in the natio-
nal transport pricing regimes. The correspondincepts are explained below:

« Charge: A levy which requires a direct and clear servioeproportion to the
payment from the part of the public or private pdev. Some examples of charges
are: infrastructure access charges (vignettes iegabke of a section of network,
road tolls, bridge/tunnel charges, rail track asagsarges, airport landing fees, lock
fees, port charges, etc.), freight tariffs, puldlansport fares and vehicle insurance
payments.

« Tax: A levy that must be paid with either no disceraibervice in exchange from
the State or a service that is not in proportiotht® payments. Examples of taxes
are: annual vehicle registration taxes, passemrgest fuel duty, value added tax on
fuel duty, taxes for scrapping and environmenttegldaxes (e.g. carbon tax).

4.1.2 Pricing principles

The REVENUE D3 fact sheets made a systematic gegriof pricing principles for
each of the considered countries; those princigmlesexplained below.

4.1.2.1 First-best pricing

Under first-best conditions (perfect informationyisible investment, convex costs),
optimal prices in transport networks corresponaghort-run marginal costs (SRMC)..
Two types of marginal cost pricing can be dististped:

- Pure social marginal cost pricing (SMCPIn this case prices are set equal to the
short-run price relevant cd&tconsisting of the producer marginal cost (e.g.
reconstruction, wear & tear, maintenance cost), fiee-relevant user cost
(congestion cost, scarcity cost) plus the margtrehsport system external cost
(environmental cost, external accident cost). Nosateration is given to the

18 See Jansson and Lindberg (1997), Transport BrReiimciples in Detail.
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financial implications of the pricing scheme innter of surpluses or deficits for
each mode.

«  Private marginal cost pricingWith this pricing scheme, the price-relevant usest
and the transport system external costs are distedand prices are based on the
marginal producer cost alone. Short-run marginal-poicing implies setting prices
equal to short-run marginal costs given the exgsimnfrastructure. In contrast, under
long-run marginal cost pricing prices are set alewel equal to the costs of
optimally adjusting infrastructure capacity to tiieen level of usage. Short-run and
long-run marginal costs will be the same if infrasture provision is optimal.

4.1.2.2 Second-best pricing

When first-best conditions are not achievable drkmown, and prices are set optimally
conditional to constraints or imperfections, theule is second-best pricing. Second-
best pricing implies deviations from social mardioasts. These deviations may be
imposed by cost recovery objectives, i.e. financa@istraints either by mode or for the
entire transport sector. The most common onessies Ibelow:

« Mark-upscan be added to the marginal costs in order teaeltost coverage. One
particular form of a mark-up iRamsey pricingwhich requires that prices are
increased and that the increase is inversely ptiopat to the price elasticity of
demand?® With this scheme, the mark-ups above marginalasacists may differ
between transport services (e.g. peak vs. off-peadsengers vs. freight).

- Multipart Tariffs. Multi-part tariffs consist of fixed, blockwié® variable and
variable parts. They can flexibly be adjusted ® ¢bst and demand characteristics
and are Pareto-superior to linear tariffs once findé level of cost recovery is
desired™

« Fully Distributed Costschemes (FDC) are another form of second-bestngrici
which takes SRMC as a starting point and allocttesremaining costs according
to selected parametefsit can involve high differentiation and additioriatentive
elements.

Finally, transport pricing may be specifically dgstd to achieve specific practical
targets. Possible targets could be (for examptageimum level of transport volume, a
maximum level of air pollutants exhausted by roeadfic, or financial targets — but

most commonly the target is cost recovery. The ttaimds in the case of second-best
pricing and the objective of the target-orienteitipg approach may try to achieve the
same issue (e.g. a certain cost recovery degrd®. rémaining difference is that
second-best pricing approaches intend to meet ¢msti@int in a most efficient or

optimal way which is not the explicit goal of tatgwiented pricing approaches.
Average cost pricings an example of a target-oriented pricing apphno@ost recovery

is the target). In average cost pricing schemesegrare set equal to the sum of
financial costs divided by the total traffic voluroéthat mode. No distinction is made
between sunk and variable costs, and external astsdisregarded. All transport

19 The inverse elasticity rule applies if demandsiadependent. When demands are interdependent

the pricing formulas are considerably more comptida

An example of blockwise variable costs are the ofelectricity supply in railways, that diesel

train operators do not use and thus do not pay for.

2 See Rothengatter (2003), How Good is First BekfRyinal Costs and Other Pricing Principles for
User Charging in Transport.

= See Peter (2003), Railway Infrastructure: Pricamgl Investment. Paper for the fifth IMPRINT-
EUROPE seminar.
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services (freight, passengers etc.) are treatéfteisame way, but the prices are not the
same because of different unitsroéasurement (e.g. passenger-km or freight ton-km).
If a more differentiated average cost pricing regim desirable (e.g. a distinction
between sub-modes), the cost allocation problesesyii.e. the difficulty in deciding
how to allocate common costs.

4.1.3 Observed pricing schemes

The pricing schemes were investigated by mode.aFomore detailed description, see

the country fact sheets in Deliverable 3. It shchddstressed that a detailed analysis of
the advantages and disadvantages of the diffeotutians was beyond the scope of this

research project.

4.1.3.1 Road

Road transport taxes in Europe consist of vehialeg and fuel taxes. In addition,
value-added tax (VATIs levied on sales of vehicles, fuels and services.

Vehicle taxesinclude annual ownership taxes, driving licenssfand insurance taxes.
They often have a flat rate (a percentage of theclee value), but there are also
countries where the rate varies by vehicle typg. Belgium and Germany) or engine
size (Austria). Some countries also have a taxotercthe cost of the scrapping the
vehicle at the end of its lifetime. In Denmark, @any, Italy, Sweden an the UK,
annual ownership taxes account for a sizeable sbarmtal revenues from road
transport.

Fuel taxes (VAT and excise duties) account fabout 50% of total revenuesin all
European countries. More than half of the fuelg@peaid at the petrol station can consist
of taxes; the exact level varies by fuel type).

Value-added taxon sales of vehicles and repair parts or servicesumt for 20 - 30%
of total revenues in all countries. In Germany, éxample, VAT on servicing and
repair parts amounted to €24 billion, more thamwartgr of total revenues (€78 billion)
In addition to the taxes described above, thereatieus types ofoad charges

A well-known example is the HG¥urovignette schemé that has been implemented
in the Netherlands, Belgium, and Sweden (as wellla®@mbourg and Denmark, that
were not considered in this project). A vignettdo@ight for a fixed price per vehicle
per year. Similar “vignette” schemes are in placAustria, Switzerland (only for bikes,
cars and light goods vehicles) and France.

In several countries, heavy vehicle charges arferdiftiated according to number of
axles (Austria) or number of axles and emissiorgatty (Germany). The HGV charges
are levied only on motorways in Austria and GermaFlyese schemes, as well as the
Eurovignette schemes can be considered as Fullyitidieed Costs (FDC) schemes. In
Switzerland, HGV charging takes place on all roaasl is dependent on the kilometres
driven, the permissible vehicle weight and the siois category of the truck.

Traditional motorway charging exists in many countries; it is the most commomfor
of pricing in case of private concessionaires ojrggathe motorway. Motorway
charging can be distance-based or gate-based.|l\Jsudtipart (second best) tariffs are
used, and in some cases externalities are alsadeoed.

Additionally, tolls are collected in various countries for the crog®hbridges, tunnels
etc., but in the majority of countries this happeny at a very small number of loca-

B Established through the Eurovignette Directiv@¥82/EC which is currently (March 2005) under
revision.
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tions. These tolls are mentioned in the countryresp but in the summary table only if
they occur on a wide scale. Tunnel and bridge tiés nearly always target-oriented,
and are usually based on average cost pricing.

Cordon tolling implies charging road traffic to enta particular zone. The most well-
known example is London where £5 must be paid terg¢he City. This type of scheme
also exists in Durham (UK) and in Norway (Oslo, g, Trondheim). The Norwegian
tolls are based on recovering the costs of spetifiestments; those in London on
achieving objectives regarding congestion .

4.1.3.2 Rall

For the purpose of this study, railway pricing teen defined as the pricing mecha-
nisms between railway infrastructure managers eaid bperating companies. Manage-
ment and operation have been separated in almesy &J member state now, and
normally access chargesre paid by the operators for using the networlcépon
being Greece where no charges exist for the tirmegh#&*

Normally, operators pay rates that are differeatiaccording to gross train weight and,
distance travelled, and sometimes also by traim,typute type and size of station
served — these are multipart tariffs. Besides,ayecosts are often charged for services
such as shunting, catenary, gauge change faciiies In a number of countries
(Sweden, Finland, Switzerland, Britain and Austritle wear and tear component is
calculated according to marginal cost principlag, lark ups to improve cost recovery
are common.

Taxes are limited to fuel taxes and in some coesitthese are set at a lower rate than
for road vehicles, reflecting the fact that fuelda on road vehicles are designed partly
as user charges for roads.

4.1.3.3 Urban Public Transport

Road based urban public transport is often trettedurably regarding fuel taxes and
vehicles taxes, as well as receiving direct subsidiTicket prices often have price-cap
mechanisms, and are based on social consideratathsr than any of the pricing

principles outlined above. However, in Greece taeytarget-oriented (aiming for 50%

cost coverage), whilst in Britain — outside Londebus fares are predominantly set by
commercial operators without regulation.

4.1.3.4 Aviation

Airport pricing includes a broad range diargessuch as airport take-off and landing
fees, local air traffic control (ATC) fees, and dang fees. These charges often have a
multipart-tariff structure, at least in the largeparts with scheduled flights; most of
them are target-oriented. ATC charges are set bgdéuatrol and are fully-distributed
and target-oriented. The pricing scheme is basedisiance flown, aircraft weight and
country unit rate. Airport charges usually depemndtlee Maximum Take-Off Weight
(MTOW) or engine noise (usually according to thé\@noise chapter categories).

A number of airports levy noise or other environtaértharges, some of which are
earmarked. Moreover, some airports have imposeghéh) security fees since 11
September 2001. Kerosene is exempted from VAT byl®44 Chicago convention in
case of international flights. On domestic fligh{&T is charged in some countries.

2 Based on the Directive 2001/14/EC on the allotatf railway infrastructure capacity and the

levying of charges for the use of railway infrasture and safety certification.
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4.1.3.5 Inland waterways

Taxes and charges in inland waterways are relgtivelcommon. Target-oriented
average cost schemase in place in several countries (all using chsxgend Finland is

the only country that also has a second-best (pauttitariff) pricing regime. In some
cases, pricing is explicitly forbidden by law. Th&" century Mannheim Act prohibits
pricing on the Rhine, one of Europe’s most impdrtaaterways; and in the Nether-
lands, where inland waterways are very extensiveamtount for a significant amount
of overall freight transportation, charging is afstbidden by law. However, one may
have to pay for passing some locks or bridges ersthaller waterways.

4.1.3.6 Ports

Ports are often not regulated by governments andhes set their dues as they wish. In
practice, this leads to a pricing strategy whermpetition plays a decisive role. In
many cases, ports are financially self-supportaitpough port dues are only a part of a
larger spectrum of incomes. Both second-best mricamd target-oriented pricing
systems are common. In France, a form of Ramsejingris also used.
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Table 1 - Country overview table: Pricing

2S

Mode
Country
Road Rail Urban PT Air * Inland waterways Maritime

Austria Second best FDC (HGV charges) $econd-best Passenger charges (avera@arget-oriented charges. Not applicable.
fuel & vehicle taxes. Private car | (Multipart tariffs with cost). Second-best landing
light motorway charges are elements of SMCP). charges (Multipart tariffs),
average cost (vignette). Aimed at a target level plus security fees.

Tunnel/road tolls (average cost on of cost recovery.
multipart tariffs).

Belgium Eurovignette HGV charging Second-best Passenger charges (avera@axes and charges. Second-best charge
(Second best FDC) + fuel & vehigléMultipart tariffs, with cost). Second-best landingTarget-oriented and (multipart tariffs).
taxes (the latter varying by car elements of SMCP). charges (Multipart tariffs), competitive pricing.
type). One tolled tunnel. plus noise and

environmental charges.
Finland Fuel & vehicle taxes. Taxes and charges| Lower VAT rate | Passenger charges (averagarget-oriented charges Second-best charge
Second-best (8%) cost). Second-best landing(multi-part tariffs). (multipart tariffs).
(Multipart tariffs, with charges (Multipart tariffs)
elements of SMCP).. that are target-oriented
(aimed at full cost
recovery).
France Target-oriented motorway chargir§econd-best Passenger charges (avera@darges (Average cost]. Charges, often

(second best, multipart tariff) with
elements of marginal cost pricing
Fuel and vehicle taxes. Also

vignette (target-oriented).

(Multipart tariffs).

cost). Target-oriented
second best landing

charges (multi-part tariffs).

Noise charge.

according to
Ramsey pricing.

S
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2S

0

Mode
Country
Road Ralil Urban PT Air * Inland waterways Maritime
Germany Fuel & vehicle taxes that vary by Target-oriented, Fuel tax breaks. Passenger charges (ave@garging on some Second-best charge
fuell/vehicle type, second-best second best multi-part cost). Second-best landingchannels and some tax| (Multipart tariffs)
heavy vehicle charge (“LKW- tariffs that distinguish charges (Multipart tariffs).| breaks and some tax break
Maut”) on highways (FDC). between train type ,
service type, line type.
Elements of SMCP
(congestion charges)
Reduced electricity
taxes.
Greece Some second-best road chargingNo pricing in railways| Tickets are targetPassenger charges (averagarget-oriented charges Target-oriented
(multipart tariff). Target-oriented in oriented (should | cost). Second-best landing charges
case of concessions, one of them cover about 50% | charges (Multipart tariffs).
with a toll ceiling. Fuel and vehicle of costs) Additional development
taxes charges.
Italy Second-best motorway charging | Second-best A price-cap is in | Passenger charges (average Target-oriented
(multipart tariff). Distinguishes five (Multipart tariffs, with | place for ticket | cost). Second-best landing charges
vehicle classes. Charges are targetlements of SMCP). | prices. charges (Multipart tariffs)
oriented and use a price-cap Also target-oriented with elements of SMCP.
formula. and using price-cap Noise charge.
Fuel and vehicle taxes. Tolled formula.
tunnels.
Netherlands Fuel & vehicle taxes. Second-bestSecond-best Average cost Passenger charges (averagarget-oriented charges Second-best

Eurovignette HGV charging (FDC
Two tolled tunnels (target-oriente
multipart tariffs).

(Multipart tariffs).
jTarget-oriented. Som
elements of SMCP
(externalities may be
included).

pricing. A price-
ecap is in place for
ticket prices.

cost). Second-best landin
charges (multipart tariffs).
Charges with elements of
SMCP (emission and noig
charges). Domestic flightg
pay fuel tax.

gmostly no pricing at all

(multipart tariffs)
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Mode
Country
Road Ralil Urban PT Air * Inland waterways Maritime
Norway Fuel taxes have SMCP and MCP SMCP based pricing | Taxes only in Passenger charges (averalye pricing. Target-oriented
elements. Cordon tolls. Charges fdor freight; no charges case of petrol. cost). Second-best landing charges.
bridges/tunnels etc. with multipart-for passenger. Other energy charges (Multipart tariffs).
tariffs and some elements of sources are not | Domestic flights pay fuel
SMCP. taxed. tax.
Portugal Second-best motorway charging| Second-best Target-oriented | Passenger landing chargeJarget-oriented average Target-oriented
(multipart tariff) and bridge tolls | (Multipart tariffs). average cost (average cost). Fees are | cost pricing.
(multipart tariffs) One operator has pricing. target-oriented second-begst
Fuel, vehicle and other taxes. charges based on charges (Multipart tariffs).
performances.
Spain Second-best motorway charging| Charges only on Passenger landing chargedlo pricing identified Target-oriented
(multipart tariff). Fuel and vehicle | Madrid-Lleida high- (average cost). Second-
taxes. speed line. Second- best charges (Multipart
best, multipart tariffs. tariffs).
No charging yet on the
rest of the network.
Switzerland| Heavy vehicle fee (second-best | Second-best pricing | Target-oriented | Passenger charges (averaBasle only: Target- Not applicable
FDC including externalities). Fuel| (Multi-part tariff) with | pricing. cost). Landing and oriented charges,
and vehicle taxes. Vignette for | elements of MCP. handling charges are average cost pricing.
passenger cars. target-oriented average
cost pricing with elements
of SMCP (differentiated
emission and noise
charges).
Sweden Flat vehicle taxes. Fuel tax (leve| Second-best pricing | Tax breaks. Passenger charges (averbligepricing identified. Target-oriented.

set such as to internalise

externalities). Eurovignette (second

best FDC with elements of SMCP

(Multi-part tariff),

).

cost). Second-best landin
charges (Multipart tariffs)

g

Some tax breaks fo
non-fossil fuels.
Fairway charges ar

11%

target-oriented.
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Mode
Country
Road Ralil Urban PT Air * Inland waterways Maritime
UK Fuel & vehicle taxes. tolls based oMarginal cost pricing,| Target-oriented | Passenger charges (average

cost recovery principles on some | plus fixed charges for| pricing with tax | cost). Second-best landing
bridges and tunnels and one privafeanchised operators.| breaks. Outside | charges (Multipart tariffs)

unregulated toll road. Cordon London mainly

pricing in two cities (average cost). unregulated
commercial bus
operators.

* Excluding ATC charges, since they are calculateithe same way throughout all countries (see Afnek D3).
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4.2 Earmarking and other revenue allocation rules

4.2.1 Allocation classifications

REVENUE considered those allocation rules that havsemi-)permanent character
and that are based on a law or similar legal gawent document.

Earmarking is a specific type of allocation ruleesd not only the beneficiary and/or

purpose of the revenue is specified, but also #regmtage of revenue that must be
allocated. It is important to have knowledge abth rules and/or criteria that are

applied to decide on investments and on fund diloicain order to analyse the impact

of the decisions in terms of efficiency. REVENUEvéstigated if and how transport

revenue is earmarked — sometimes non-transporhueves earmarked for transport

spending, and vice versa. This was an importanedsion to be considered both in the
comparison of current practice to the theory in B3d in the development of the case
studies in D4 and D5.

4.2.2 Observed allocation schemes

The allocation schemes are discussed by mode. Aetsed overview of pricing
schemes is given in table 2Table 2. A more detallestription has been given in the
country fact sheets of D3.

4.2.2.2 Road

Road transport is the mode that generatest surplus revenue and unsurprisingly
this mode has thlargest number of earmarking and allocation schemeassociated
with it.

Road revenue is often earmarked for the improvemémxisting road infrastructure
and the construction of new roads and tunnels. Uistda, revenues from motorway
charging (from HGV by electronic charging and LG&& by vignette charging) are
allocated to ASFINAG, an enterprise under private lowned by the federal state.
ASFINAG plans, manages and finances the Austriatom@y and highway system. In
Germany, revenues from HGV charging go to the VIR@ijch is a company under
private law owned by the federal state. VIFG spehdsrevenues on transport projects
defined by the federal government, in the firsttanse for motorways and federal
primaries. Belgium is another example where revejues to the regions. Geographical
equity issues are important in both countries.

In case of road being operated by a private cormuesse, road revenues are often
internally earmarked. In this way, concessionaiteas recover their investment or
finance new investment. At the end of the concesgieriod, it is common that the
revenues from road charging are obtained by the.sta

Intermodal funds only exist in two countries: France and Switzerlafdince recently
implemented the AFITF intermodal fuAtThis fund receives motorway toll revenue as
well as government subsidy, and uses the resoumreshe construction of new
infrastructure, predominantly high-speed rail. TREITF budget for 2005 foresees a
government grant of €200m, and revenues from the ¢d motorway concessionaires
of €280m, as well as a rent of €155m that the cesioeaires must pay for the use of
the land that they occupy. The main projects thakT& will finance in 2005 include
the TGV Est and the high-speed link Perpignan-Higse Other projects that will

% AFITF = French Agency for Transport Infrastruetur
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receive financing in 2005 are railway lines (TGViRRRhone, Nimes-Montpellier,
Haut-Bugey), port works of the “Fos 2XL” initiativemotorways (A19 Orléans-
Courtenay, A41 Annecy-Genéve), and some studiespagpiaration of new projects
(TGV Sud Europe-Atlantique, the Lyon-Turin railwegnd the canal Seine-Nord
Europe). In total AFITF will assist in the finangiof 35 projects until 2012, and invest
€7.5 billion (with the total cost of those projetising €20 billion). The AFTIF fund is
subject of the French REVENUE case studies.

The other example of an intermodal fund is the ¥#fdund in Switzerland where 67%
of the revenue form the heavy vehicle fee are smentheavy rail infrastructure
construction, the vast majority of it being invebt| the Gotthard and Lotschberg
railway tunnels. 33% of the HVF revenue goes tordfggons, which use it, among other
things, for road construction and maintenance. & moment, the fund is heavily
indebted because of the high construction costsditilevel of debt: CHF 2,378m).
Total income of the fund in 2003 was €1,098m (CHEE from the VAT, CHF 440m
from the HVF, CHF 331m from the fuel tax, and CHfBfrom sales of transit rights),
total expenditure for construction equalled CHF®@7 The Fin6éV fund will be
analysed in the Swiss REVENUE case study.

According to the law in the United Kingdom, reverfuem road pricing schemes must
be invested in the transport sector during the fés years.

In most casesfuel tax revenuesenter the general budget without any earmarking.
However, there are some earmarking schemes: lardnhnd the Netherlands, a small
part of the fuel tax is earmarked to cover the agps made for guaranteeing the supply
of fuel by maintaining a strategic oil reserve. VA3 usually charged as well. In
Germany, 3% of the fuel tax is earmarked for urpablic transport. In the UK, the
government has promised that any increase in thletdx above inflation level will be
used for transport projects. In Switzerland, 50%tleé revenues from the fuel tax
belong to the treasury. The other 50% are useddostruction and maintenance of the
national motorway network as well as the constarctf the new transalpine railway
tunnels.

Vehicle taxesare sometimes earmarked as well. In Germany antz&land, these
taxes are earmarked for the regions. Finally, trescrapping tax that some countries
levy, is internally earmarked.

4.2.2.3 Rall

Cost coverage for the railway infrastructure mansigaries dramatically but rarely
reaches 100%, and railway revenues were alwaysraubeo stay within the same
mode. Some road pricing revenue is earmarked fbinfaastructure (see intermodal
funds and Austrian HGV charging in the road sectove). All charges paid by
railway operators belong to the infrastructure ngans (internal earmarking).

4.2.2.4 Urban Public Transport

Urban Public Transport is often benefits from dbedhtion schemes of other modes, and
these allocation schemes sometimes even extendntbeyransport. For example
electricity taxes are earmarked in Austria, wheB&®of the tax must be used for urban
public transport. France also has a municipal tdresie in which a special tax, payable
by any company larger than 9 employees, is usetbéat public transport based in the
city where the company is based.

% Fin6V = Bau und Finanzierung von Vorhaben deerifichen Verkehrs ("Construction and

financing of projects of public transport).
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In the Netherlands, a fund exists for the allocatd revenues from public transport
ticket sales. All public transport except traine usne ticket system (the so-called
“strippenkaart”). Revenues from this system arecalted to the various operators in the
country in negotiations that take place in a thyear interval. This system has no
incentives built into it, however. In Portugal, kiag fees are sometimes used for the
financing of urban public transport.

4.2.2.5 Aviation

Aviation-related taxes are usually earmarkddise chargesare the most common type,
which is 100% earmarked for noise abatement megssweh as insulation of houses in
the vicinity of large airports. There are also s#gutaxes that are earmarked for
aviation security measures at airports.

The aviation charges are usually internally earmatior the authority that levies them.
Thus, landing fees, handling fees etc. stay witheairport that supplies these services,
while navigational airspaces are earmarked forAlreTraffic Control authority for
every country whose airspace is used, even iflidjet just crosses that airspace without
landing.

Some countries have a slightly different allocatscheme. In France, there is an
aviation fund (BAAC) that collects all aviation egas and redistributes them over the
various airports that it operates. In practices theans that the two Paris airports are
cross-financing other, smaller airports. Finallgpther issue in airport financing is the
single-till/dual-till question (i.e. whether revezsifrom commercial developments at
airports are used to finance transport activitiBeth options are common in Europe at
the moment, but a thorough examination of thesé Belond the scope of the
REVENUE project as it would have required a veryaded investigation of airport
finances.

4.2.2.6 Inland waterways

Normally, the charges levied for the use of inlavaterways, locks and other facilities
are internally earmarked for use by the chargintpaity. The only country where a
specific revenue allocation scheme was observderaace, where part of the hydro
power tax must be spent on inland waterways.

4.2.2.7 Ports
Port dues and charges are normally earmarked albgrisome specific charges, such
as the fairway charges in Sweden and Finland rae@ded to be spent on that activity.
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Table 2 - Country overview table: Revenue allocatio schemes

Country

Mode

Road

Rail

Urban PT

Air

Inland waterways

Maritime

Austria

All road charges (vignette, HGV and
others) are fully earmarked for road
construction and maintenance. 58% of t
HGV charges are earmarked for
underground constructions.

Charges belong t
the infrastructure
h@manager.

02.5% of electricity tax
is used to help financ
urban PT (both
infrastructure and
operation).

Airports receive
bcharges, security tax
fully earmarked for
security expenses.

No allocation scheme
identified

Not applicable.

Belgium

Road charging and tax revenues are pd
to the regions

Bhdrges belong t
the infrastructure
manager.

pTicket revenue is not
enough for cost
coverage and stays
with the operators.

Airports receive
charges. Noise and
environmental charge
fully earmarked for
their respective
purposes.

No allocation scheme
identified
S

Port dues and
charges belong to
the ports.

Finland

A small part of the fuel tax is earmarkeq
for the fuel supply.

The track charges
must be used for
railway mainte-
nance. The track
tax goes to the
general budget.

5 Ticket revenue is not
enough for cost
coverage and stays
with the operators.

Revenue use decided
by airport authorities.

Some of the charges
must be used for
waterway maintenang

Fairway charges ar
fully earmarked.
d>ort dues and
charges belong to
the ports.

11%

France

Road revenue goes to AFITF, the newl
created intermodal fund. This fund decid
about the allocation of resources. There
no fixed allocation rule. A considerable
amount of the fund’s budget is spent on
high-speed railway infrastructure
construction.

yCharges belong t
#lse infrastructure
imanager.

oTicket revenue is not
enough for cost
coverage and stays
with the operators.

A special company ta
(for all companies > 9
employees) is 100%
earmarked for urban
PT.

Noise charges are
100% earmarked for
noise abatement
expenses. Charges g
Xto a aviation fund that
deals with aviation
investments
nationally.

A tax on water
consumption is used
for the maintenance g
pinland waterways.
€15m of collected use
charges are earmarkg
for development of
tourism, transport and

2d

recreation.

Port dues and
charges belong to
fthe ports.

=
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Country

Mode

Road

Rail

Urban PT

Air

Inland waterways

Maritime

Germany

The net revenues from the heavy vehic
fee (ca. 2.4 bill. EUR) are fully earmarke
to infrastructure: 50% to motorways, 384
to railways and 12% to waterways.
Vehicle taxes go to the regions (Lander
parking fees to the municipalities. 3% of]
fuel tax is earmarked for municipal publi
transport.

I€harges belong t
dhe infrastructure
tmanager. Part of
the track access
,charges are used
to repay
cnvestment grantg
from the federal
government.

oTicket revenue is not
enough for cost
coverage and stays
with the operators.

Airports receive
charges.

No allocation scheme
identified

Port dues and
charges belong to
the ports.

Greece

In case of a concession, road charges
fully earmarked to recover the investme
Upon achieving this, the charges will go
the general state budget.

Ao allocation
hscheme identified
to

Ticket revenue is not
.enough for cost
coverage and stays
with the operators.

Airports receive
charges. Airport

earmarked for an
airport development
fund.

Charges are
earmarked internally.
development taxes are

Port dues and
charges belong to
the ports.

Italy

Concessionaires pay 20% of the charge
the government as VAT. The rest remai
within the concessionaires

Cbarges belong t
Nthe infrastructure
manager.

pTicket revenue is not
enough for cost
coverage and stays
with the operators.

Airports receive
charges. In case of
public-private airports|,
the aeronautical
charges go to the stat
the handling fees to
the concessionaire.
Noise charges are
fully earmarked for
noise expenditure.

No allocation scheme
identified

€,

Port dues and
charges belong to
the ports.

Netherlands

A very small bit of fuel tax is earket
for expense of strategic oil reserves.

Charges belong t
the infrastructure
manager.

oTicket revenue goes t
a general fund that is
redistributed
according to operator
negotiations held
every three years.

QAirports receive
charges. Noise charg
are used for noise
abatement.

Charges are
pgarmarked internally.

Port dues and
charges belong to
the ports.

Norway

Charges are used by tunnel/bridge
concessionaires for maintenance

Charges belong t
the infrastructure
manager.

pTicket revenue is not
enough for cost
coverage and stays

Airports receive
charges. i

with the operators.

No allocation scheme

dentified

Port dues and
charges belong to
the ports.
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Mode
Country
Road Rail Urban PT Air Inland waterways Maritime

Portugal Charges are used by motorway Charges belong tpTicket revenue is not | Airports receive No allocation scheme| Port dues and
concessionaires for construction and | the infrastructure | enough for cost charges. identified charges belong to
maintenance. Bridge tolls were used for| manager. coverage and stays the ports.
the construction of a new bridge. with the operators. In

some cities PT is
partly financed by
other types of
transport charging
(e.g. parking).

Spain Charges are used by motorway con- | Charges belong toNo allocation scheme| Airports receive No allocation scheme| Port dues and
cessionaires for construction and main- | the infrastructure | identified charges. identified charges belong to
tenance. manager. the ports.

Switzerland | Two thirds of the revenues from the HV{lEharges belong tpTicket revenue is not | Airports receive No allocation scheme| Not applicable.
go to an intermodal fund (railway the infrastructure | enough for cost charges. Noise chargeilentified
construction fund “Finév”). One third gogsanager. coverage and stays |are allocated to an
to the regions, which use it, among other with the operators. aviation noise fund,
things, for road construction and which uses most of
maintenance. Vehicle taxes levied by thg them for noise
cantons are also partly earmarked for rgad abatement purposes.
construction and maintenance.

Half of the revenues from the fuel tax
belong to the treasury, the rest is used fpr
construction and maintenance of the
national motorway network as well as the
construction of the new transalpine railway
tunnels.

Sweden No allocation scheme. Charges belongicket revenue is not | Airports receive No allocation scheme| Port dues and
the infrastructure | enough for cost charges. identified charges belong to
manager. coverage and stays the ports. Fairway

with the operators. charges are fully
earmarked.

UK Revenue from road pricing schemes mustharges belong tpTicket revenue is not | Charges go to the No allocation scheme| Port dues and

be used for the transport sector in the fir
ten years of the scheme.

<he infrastructure
manager.

enough for cost
coverage and stays
with the operators.

airport operator.

identified

charges belong to
the ports.
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4.3 Combinations of pricing, revenue use, scope and institutional
arrangements

After the assessment of the various pricing an@mae allocation schemes in Europe, one
interesting question was whether there are any gwtibns of the two that occur more often
than others, or are more successful.

Transport pricing schemes have already been descabd analysed in numerous research
projects. The same is true for revenue use andsiment schemes. Therefore REVENUE
focussed especially on combinations which are eiyy@cal or especially interesting from a
theoretical point of view.

4.3.1 Pricing and revenue use

REVENUE sought to analyse according to which pphefunds are used in pricing regimes
that come close to social marginal cost pricingd avhether certain patterns could be
identified. SMCP is a concept of neo-classical eooics. However, neo-classical economics
does not provide a justification for earmarkingrevenues. Rather, it suggests that funds be
used for those projects/investments that show itjeest cost-benefit-ratio. Was this pattern
observed in practice?

In road pricing, internalisation of externalities happens, bugtik rare. One country that has
some elements of SMCP pricing is Switzerland {r&nsport-system external costs are taken
into account in the pricing regime). This pricingheme has a very detailed earmarking
scheme connected to it, 100% of the charges ameaglaed. Earmarking can also be found in
those cases where congestion costs have beenwaneargfor introducing road pricing. Thus,
although SMCP is a neo-classical concept, the tessical doctrine does not apply in
practice to the extent of not allowing earmarking.

Another observation is that revenuerail, the only mode where a significant number of
countries use elements of SMCP in their pricingesoh (e.g. time-varying congestion
charges), is fully earmarked internally (exceptli&al). As mentioned before though, none of
the railway pricing schemes results in a surplus.aBhough the railway schemes seem to
suggest conformity with neo-classical theory astfirailway infrastructure often does not
have a high benefit-cost ratio from a purely ecoicgmerspective and should therefore not be
invested in, so the theory is not consistently igolplo both pricing and investment schemes..

4.3.2 Revenue use and investment

France, Germany and Switzerland all have multi hodeestment funds. Generally speaking,
the road mode is the mode that generates surplus reverateighoften used for cross-
financing; although surpluses are also observeaiation and maritime ports, these usually
remain within the (air)port that creates them,hmytare used to finance other facilities in the
same mode (e.g. BAA and ADP airport authoritieghed modes have internal earmarking of
the revenues that they generate — railway infragira charges, noise charges in aviation,
fairway charges in maritime/inland waterways. Bssantially road is the only mode where
intermodal cross-financing is observed.

Furthermore, if a road or motorway has a directrging scheme and is managed bgaa-
cessionaire then usually there ifull earmarking, and all revenue will stay within the
concessionaire, to be refinanced in the same wragsed for new infrastructure of the same
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concessionaire, or to provide an adequate returningastment. After the end of the
concession, the charges often stay in place taibate to government funds.

4.3.3 Regional scope of a pricing-/revenue allocation scheme and role of private
actors in implementation

We often observe that strictly defined tasks (highway construction and maintenance) are
provided by private entities. On the other hand|iveeable 2 of the REVENUE project
suggested that large networks are seldom run lmaterioperators. The biggest exception to
this is Britain, where all rail services, most lsesvices and for a time rail infrastructure were
in the hands of the private sector. However, foitmya fatal accident due to inadequate
maintenance, the former infrastructure manageritrRek, which was a private company
listed on the stock market was declared bankrupt.sliccessor, Network Rail, although
legally a private company, has its loans guarantgethe government. Railtrack was a large
private company running a large network, and isefoge an example that went against the
trend in railways of keeping infrastructure managsate-owned.

Many other countries franchise some rail servieeprivate operators. For instance, in the
Netherlands after the liberalisation of the railway markespenger services of some local
branch lines have been taken over by new railwaraiprs, often in close cooperation with
local PT companies, while the passenger servicesi@main network are still handled by
NS, a semi-independent company that used to be stahopolist. This formula seems to
work well, as NS can concentrate on the main Ithes it manages to operate efficiently and
with profit (in the sense of a surplus over op@@tiosts), while the local operators achieve a
synergy from good connections with local (non-r&i@nsport, on lines that would otherwise
have been loss-making.

There are also many private owners of motorways. ifstance inPortugal, BRISA, a
private (formerly state-owned) company, is operagnsignificant amount of the motorway
network, while smaller concessionaires are opegdfie remaining sections of motorways.
The latter are selected through public tenderifidne French motorway network sees many
concessionaires, who together run most of the Franotorway network. Some of these
companies are state-owned, some are privately qvametisome have mixed ownership.

4.3.4 Government subsidies and their targets

Government subsidies can be given either for imrest in new infrastructure and rolling
stock, or for operations and maintenance of exjstinfrastructure. Some classification was
given to distinguish the (allocation) rules thaisefor transport-related subsidies.

In road transport, mosbads that charge their users have littlenar additional subsidiesfor
operation. This means that subsidies in this céigbdy exist at all) will mostly deal with
investment in new infrastructure.

In rail, the cost of maintenance and operation of infuasiire is not covered by charges in
most countries. This means that in the rail modeegument subsidies are required for
operation as well as for investment in new infrastiure. Freight train operation has been
deregulated and is generally not receiving subsidieymore. The operation of passenger
transport is normally co-financed through paymedntspublic service obligations or other
subsidies. This also goes forban public transport, which relies heavily on government
subsidies in almost every country.
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Inland waterways rely almost completely on government subsidieshwie exception of the
tax on hydro power in France), and are normallydperations only, as investment in new
waterways is rare — most inland waterways in Eultgpg excess capacity.

Finally, air and maritime transport receive government subsidies for operations inesom
cases (small ports and airfields), but the largatspand airports usually afimancially self-
supporting or evenprofitable, and therefore normally do not need subsidieparations.

In case of infrastructure investment, the staté marmally subsidise a significant part of the
projects. Furthermore, navigational aid (radar, @affic control etc.) normally covers
operational costs through charges.

4.3.5 Geographically defined earmarking and allocation schemes

Some revenue is earmarked for use in particulagrggdical regions, either for investment or
operations. The institutional arrangements in tleeses are described below.

In Switzerland, the HGV charges are 33% earmarked for the canmdrish must use it
primarily to pay uncovered costs in connection withad transport. The national
“Autobahnvignette” scheme, the revenues from tiheutation tax and the registration tax are
collected nationally and then passed on to theorsgiln some cantons, the revenues from
cantonal vehicle taxes must be spent on road eangtn or maintenance.

Belgium is an interesting case as geographical equitgssare very important, and perceived
unfairness between the Flanders and Walloon rebgmaernments would immediately lead
to bitter political fights. Having a strong geoghagally defined earmarking scheme managed
by the Belgian national government might be a whynanaging this situation, yet no such
scheme seems to have been implemented in Belgwmprisngly.

4.3.6 Other revenue allocation schemes

Some significant alternative financing schemes vedse found, and their organisational and
institutional framework is briefly described here.

Although the vast majority of revenue allocatiornesmes usesoad pricing as a primary
source of funding, there are some interesting atbhhemes. One exampleAsistria, where
2,5% of the electricity tax is used to finance wripablic transport - tax revenue that is not
generated in the transport sector at all.

Something similar happens iRrance (the “versement transport” scheme), where all
companies that have more than 9 employees musa gagcial tax that is earmarked entirely
for urban public transport. This tax is levied otke salaries paid to employees. And in
inland waterways in France there is a scheme, wkerse tax on electricity generated
through hydro-power is earmarked for the mainteaaidnland waterways.
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5 REGULATION SCHEMES IN INTERURBAN TRANSPORT

This chapter is dedicated to the main conclusidesnsing from the analysis of a set
interurban transport regulation schemes that haea lsonsidered within the REVENUE case
studies._Seven case studies focussing in interutiaasporthave been carried out. In each
one, different options for revenue use in road, taban public transport, air and maritime
transport have been assessed. The scope of theoggsesddressed in the case studies was
largely determined by practical political proposat&l discussions in the respective countries.

The assessment of the REVENUE interurban regulatdremes was carried out through
different methods and tools which have been moiensiely described in the relevant
REVENUE deliverables. The following chart shows e@bhitools have been used in the
interurban case studies.

Case studies
Assessment Interurbar : Transport France . Road hau'.".er
oriteria Tools road | German investment funds road | 2urich| Portof | acceptability
) ) HGV toll |__in Switzerlan airport/Rotterdam  of road
financing - funds
Road/rai| Bern charges
MOLINO X X X X
ASTRA X
Efficiency MOLINOINGAMS X
Other model X
Qualitative/quantitative X
analysis
MOLINO X X X X
Equity MOLINOINGAMS X
Qualitative/quantitative X X
analysis
Technical and
organisational| Qualitative/quantitative X X X X X
feasibility |analysis
Acceptability Qualita_tive/quantitativ 2 X X X X X X
analysis

Table 3 - Tools used in the analysis of interurbanase studies

In the following sections each REVENUE interurbase study is presented and discussed

according to the following structure:

« Scope

+ Research questions;

+ Regulation schemes;

+ Results in terms of efficiency, equity, technicahda organisational feasibility,
acceptability.

Finally, preliminary conclusions from the interurbease studies are drawn in the last section
of the chaptef’

" The final conclusions and recommendations of togept are presented in Chapter 7.
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5.1 Road financing in Finland

5.1.1 Scope

The case study omterurban road financing in Finland (Moilanen, 2005) addresses the
possible use of transport related revenues foméimy the planned investment in a 60km
stretch of the motorway between Turku and Helsinki.

5.1.2 Research questions

The research questions both address the welfagetefbf using revenues from taxation and
transport pricing to increase the road infrastmecapacity and the welfare effects of opting
for Public-Private Partnerships (PPP) and othecymement options. The research questions
on the use of revenues from road charging anditaxate as follow:
v What are the welfare effects of the motorway inwvesit, considered within a partial
equilibrium framework rather than standard costdiiéapproaches?
v" How does the new "life-cycle-financing" scheme, ethis a variation of PPP, affect
welfare and revenues?
v" How does the potential revenue shortfall from SM&E&ck up against the potential
welfare loss from pricing schemes that achievedodt recovery?
v" What kind and level of taxes or user charges waedable to cover the capital and
maintenance costs of the given facility?
v Is social marginal cost pricing politically feasbio be applied on top of the current
fiscal taxes?
v" How much revenue does SMCP generate compared hattyes aimed at investment
cost recovery?
Conversely, what is the welfare impact of charge®ed at investment cost recovery?
What are the welfare effects of financing the tpmsinfrastructure investments and
maintenance a) from current transport taxes, i) wéw charging schemes or c) from
the general budget?
v" How do the price levels affect the welfare and tise of the infrastructure? Do the
distortions of labour tax matter?

AN

5.1.3 Regulation schemes

Status Quo scenarioThis scheme reflects current transport policyFimland. Existing
transport pricing is based on fiscal taxes thatogthe general budget and there is no form of
earmarking. The scenario has no investment.

Proposed Schemd&his scheme considers investment in the E18 matpibetween Muurla
and Lohjanharju with an estimated cost of € 337iomlusing the planned life-cycle (PPP)
procurement scheme for 25 years. The impacts oierf€y, compared to the current
procurement scheme, have been estimated to res @i % lower investment cost. Risk
transfer amounting to 6.2 % of the investment casisng construction and 68 % of the
maintenance costs during the period of operatiahiaterest rates (5.2 % instead of 4.2 %)
have been obtained from a public sector compaxatoied out for the project (Antikainen
and Tolvanen, 2004). Existing transport pricingused. The general budget provides the
financing of investment in transport infrastructure
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Current Procurement scheme&his scheme considers the continuing use of iegisDB
(design and build) model and financing throughtibdget to compare the effects of the more
efficient PPP model of the proposed scheme (altadit higher cost of financing).

Social Marginal Cost Pricing (SMCPYhis scheme introduces marginal cost pricing in
addition to the present fuel taxes (0.11 €/km far, ©.29 €/km for heavy goods vehicles
(HGV). Marginal costs included are maintenance s;osbngestion and environmental costs
of fuel consumption according to the official cbgrefit framework in Finland (Finnish Road
Administration, 2001). The proposed investment iisariced with the PPP life cycle
procurement and using the pricing scheme reveffigessible. Pricing scheme
implementation and operation costs have been dstimand included in the welfare
assessment.

Investment Financing Schemeérhis scheme is designed to recover investment and
maintenance costs by topping of current fiscal remenues with additional user charges.
Road (PPP) investment is financed through the dis® modal investment fund fed from
transport pricing measures. Pricing scheme impleéatien and operation costs have been
estimated and included in the welfare assessment.

Welfare Maximum Scenaridl'his scheme optimises pricing level to maximise MOLINO
welfare measure. Proposed investment is financéd twe PPP life cycle procurement from
the general budget. Variations of the pricing levehve been tested to consider their effects
on welfare, traffic demand and revenues.

The regulation schemes addressed in the Finlarelstady are synthetically described in the
following Table.

Question/Scenario Regulatory Framework | Pricing Revenue Use Investment Procurement &
Implementation
1: Status Quo Mo earmarking, State Existing fiscal transport | Finance Mo Current DB
Budget uzed o finance tanes investments and investment (Diegign & Build)
or to collect revenues current other uses mode
2: Proposed Scheme | See above 3ee shove 3ee above Mew FPP procurement
matarway (Ife-cycle
scheme)
I Current See above 3ee sbove 3ee shove See above Current DB
procurement {Design & Build)
miode
4: SMCP Pricing Additional scheme to Ewostng taxes, Margnal | S=ze above See shove FPP procurement
include the extemalities | Social Cost Pricng (life-cycle
[SMCF) schame)
B Investment Additional earmarking Ewisting taxes, Pricing See above See above See above
Firancing through the state budaget
E. Welfare maximurn | State Budget used to Pricing See above See shove See above
financs or to collect
PEVERUES

Table 4 - Alternative regulation schemes for the Finish case study on interurban road
financing
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5.1.4 Efficiency

The Proposed Scheme investment yields € 113 milbtal benefits compared with the Status
Quo. This is largely due to the fact that the metyr has a higher speed limit than the
existing road. In addition, the modelling resufidicate that a PPP scheme as foreseen in the
Proposed Scheme is more efficient than the CuPeoturement Scheme (Design & Build
model). The PPP procurement generates a € 30 mifligher welfare score than current
procurement due to the better efficiency. The welfehange of the SMCP scheme is € 36
million lower than for the Proposed Scheme. Thedstwwvelfare score (€ -125 million) is
received by the Investment Financing Scheme. Rindtle Welfare Maximisation Scheme
increases the welfare measure only by € 13 million.

Although the Proposed Scheme earns the highesangedtore, the publicly financed Current
Procurement Scheme generates more revenues (€i2ib8 ms. € 189 million) due to lower
cost of financing (government debt interest rat# lower). The government net revenues
become lower (revenues cover 35 % - 46 % of alktsgothan in the Status Quo in all
scenarios except in the Investment Financing Schi@hieh was explicitly designed to fully
recover costs) which, however, had the lowest sobreelfare. Nearly 70 % of infrastructure
costs (investment and maintenance) are coveredifogrd taxes in the Proposed Scheme. In
the Status Quo only maintenance costs are relewat,a huge surplus results. When the
welfare is maximised in the Welfare Maximum Schethe,investment costs are not covered,
just the maintenance costs.

5.1.5 Technical and Organisational feasibility

The free flow electronic tolling system necessarycharge for use of the highway section
studied is technically feasible. Similar systenes @resently in use in Toronto and Melbourne.

5.1.6 Acceptability

Currently, no road pricing schemes are implemeie@inland. Interurban road charging is
not really relevant as Finland, as a sparsely @dpdland large country. Notwithstanding,
there is a widespread discussion about the inttamtu®f HGV tolls in Finland and the
general lack of funding for the road investments.akceptability interview study carried out
in the EU project PROGRESS in Finland revealed ¢hégasible tolling scheme would have
to be as simple as possible and the revenues shewddrmarked to the transport sector.

A summary of the case study results is presentéukifiollowing Table.
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Indicator Status Quo | Proposed Current SMCP Investment Welfare
Scheme procurement Pricing Financing maximum

Car price level [€km] 011 011 0N 013 022 002
HGVY price level [Ekm] 029 0.29 0.29 0.35 051 004
Charge level [% of tax] 100% 100% 100% 113% 1969 15%
Social Welfare change [€ -13 Base -0 -36 125 13
million]
User Benefits change [€ 17 Base -38 5 -22 -1
million]
Gov't Net Revenues 07 189 218 21 508 275
{inc inv. costs) [€ million]
All scheme costs Base -7 -288 276 -1 782
(Tax+Charge+inv.) [€
million]
Scheme cost recovery [%] Base % 43% 45% 1009% -54%
Infrastructure costs [€ -18 =273 -1 =273 272 276
million]
Infrastructure Cost 2793% 9% a6% 85% 186% -100%
Recovery [%]
Investment Benefit/Cost- Base 19 18 15 16 14
ratio

Table 5 — Synthesis of the results of the Finnistase study on interurban road financing

5.2 Heavy Good Vehicles (HGV) tolls in Germany

5.2.1 Scope

In January 2005, a distance related charge for M@K a gross vehicle of 12 tonnes or over

was introduced for the use of the German federabmay network. The scheme determines

that the toll revenues are distributed as follows:

v" Roughly 20% are granted to the toll operator ferdperation of the toll technology;

v" The remaining 80 % of revenues are allocated sdtelthe federal transport networks
(motorways, other roads, rail and inland waterways)

v The state-owned Transport Infrastructure Financing Society
(Verkehrsinfrastrukturfinanzierungs-GesellschaftF&), founded in October 2003, is
responsible for the allocation of revenues to paldir investment projects.

The case study deals with the assessment of agaation charging schemes 166GV tolls
in Germany (Doll, 2005).

5.2.2 Research questions

v If funds would entirely be earmarked to the motgrwsector, which would be the
preferred distribution between capacity extensiom anaintenance, replacement and
repair in the short and in the long run?

v If funds would be earmarked to the transport seatora whole (which is the current
situation), which would be the preferred allocati®iween the modes in the short and in
the long run?

v If no earmarking rules are specified, which is pineferred allocation of funds between the
transport sector and the general budget in the aindrin the long run?
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AN

Would decision rules on allocating revenues difféth the charging principle applied
(marginal cost instead of the currently appliedrage-cost based tariffs)?

Does the organizational form of the toll collecémd investment company matter?

Could a strong increase in average costs, e.gase of heavily occupied network parts
and/or in mountain areas with high construction andintenance expenditures, be
compensated by installing public-private procurenmeadels?

Should congestion, accidents and environmentall@nad on the secondary road network
be fought by investing in these hotspots (on seagnwbads) or by increasing motorway
capacity and comfort?

5.2.3 Regulation schemes

The German case study includes two sets of regulaichemes, due to the two
complementary modelling approaches used in the sasly (MOLINO and ASTRA). Five
regulation schemes have been analysed through MOLIN

v

v

The basic regulation scheme (A) reflects the siunabefore the introduction of distance

related road pricing for HGVs on January 2005 imn@ny;

The current policy scheme (B) describes the siwatvhere road pricing has been

implemented. HGV motorway tariffs are based on agerinfrastructure costs (ACP);

The extended average cost pricing scheme (C) exssntite extension of the average cost
pricing regime to all vehicles and to the entireamek in road transport;

In addition to the previous scheme (C) the privatgulation scheme (D) considers all

infrastructure operators and investors as privatierprises. To reflect private sector

involvement average charges are assumed to incogas@2%o;

The marginal social cost pricing regulation sch€Eeaddresses the hypothetical case of
introducing social marginal cost pricescluding the marginal cost for maintenance,
congestion and externalities for all modes.

The complete set of regulation schemes analyzeaghtrdlOLINO are presented in the
following table.
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Procurement =

Privacy status of

Use of transport pricing revenues

Distribution within the transport sector

Research . , road network .
, Pricing regulation d Earmarking .
Question operator an E K Use f
to transport . armarking se f1or
road and Earmarking ;
: sector for road for maintenan
rail/Iww motorways ce
investor
Scheme A: No road charging,
Reference average cost charging on Public } ) ) }
case rail/IWW, current taxes as it
is.
1'5;(;\/%?% Scheme B: HGV-Charging on 75%
maintenance m?torways based on average Public 100% 50% not specified 50%
VS, new infrastructure costs on top o
investments current taxes 25%
100%
2 Revenue || SSTee & oV Chorane
use for road . 4 Public 100% not specified 50%
- average infrastructure costs 50%
vs. railllww 0
on top of current taxes
25%
100%
3.Revenue | goheme B: HGV- Charging
use In on motorways based on 67%
transport vs. inf d Public - not specified 50%
eneral average infrastructure costs 33%
%ud ot on top of current taxes
g 0%
Scheme B: Average cost
pricing HGVs on motorways
on top of current taxes
4. Welfare Scheme C: Average cost
ef_fects of pricing for all road vehicles : .
different on all networks on top of Private 100% 50% not specified 50%
pricing current taxes
scenarios
Scheme E: Marginal social
cost pricing all modes and al
networks
) Scheme D: Average cost 100%
5. Public | pricing all road vehicles on al 0
administratio networks Public 100%
n of roads vs. 100% not specified 50%
private sector| ~Scheme D: ACP with 50% Private 50%
involvement profit add-on top of current
taxes 50%
6. Revenue L
use for Scheme B: HGV-Charging on 75%
motorways motorways according to Public 100% 50% 50%
vs. trunk average infrastructure costg 50%
roads 250

Table 6 — Overview of the regulation schemes analyd through MOLINO in the
German case study

The other four regulation schemes that have beatysed using the ASTRA model are as
follow:
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v' Business As Usual (BAU)The BAU scheme assumes that no major change iaypoli
takes place. For Germany the situation in 2000 authdistance-related road tolls is
considered. Unchanged policy also means that egistad tolling systems in France,
Italy, Spain and Portugal are kept as they aretlaaidtheir revenues are transferred to the
general budget;

v" Road All revenues are earmarked to the road sector, ev@% are spent for motorways
and 50% are spent for trunk roads. Within each roatktgory the vast majority of
revenues are spent for capacity extension measures;

v Cross In this case an equal share of funds is allocatedad and to rail transport. For the
railways 60% are invested into new network capa@0go into facilities (e.g. inter-modal
terminals) and 20% into rolling stock;

v Direct Taxes: This scheme assumes the transfeurwisfto the general budget and the
decrease of direct taxes. In this case 100% ofweagare transferred to consumers.

In the ASTRA schemes it is assumed that inter-umoaa transport entails distances above
150 km, average infrastructure construction andnteaance cost prices of €0.02 per
passenger.km and €0.15 per tonne.km are levied.

The following Tables present a synthesis of thailtesachieved through the use of the
MOLINO and ASTRA models.

Research guestion Parameter values varied Total welfars Welfare of low Welfare of high
nCome Users NCOMe Users
(measured as difference to reference case in € million
for the peried 2000 — 2020}
1. Optimal level of maintenance activities
Share of revenues spent for 75% -4.58 581 a7.48
maintenance activities 50% -13.72 982 4352
25% -18.71 11.63 46.69
2: Optimal revenue allocation between modes
Shars of revenues sarmarked to 100% 6.19 12,35 53.09
road T5% -3.05 11.03 43.49
50% -13.72 9.62 43.52
25% -20.05 5.18 35.38
3. Optimal allocation of revenues between the transport sector and the general budget
Shars of revenues earmarked fo 100% -13.72 9.62 43.52
fransport 67% 31.57 20.05 83.61
33% 75.82 30.40 123.37
0% 119,52 40,79 163.25
4: Optimal pricing scheme
Pricing regime B: Average cost pricing HGWY -13.72 9.62 43,52
C: Average cost pricing all
vehicles -142.83 -20.53 2442
E: Social marginal cost pricing 2761.52 -895.25 -1172.37
5: Public vs. private network operation
Legal status / earmarking for road C: public / 100% -126.83 9.34 64.16
D: private / 100% -453.56 -30.21 -149.65
C: public/ 50% -142.63 -20.53 2442
D: private / 50% -367.63 -22.12 -82.42
6. Optimal allocation of funds between road classes
Shars of revenues earmarked fo 100% -5.82 8.27 512
motorways 75% -T.64 5.98 33.00
50% -8.14 9.68 40.83
25% -10.88 10.33 43.41
Figures in bold show the welfare-supericr scheme within sach case study.
Source: Doll (2005).

Table 7 — Overview of the MOLINO results in the Geman case study
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Percent change against reference case 2020
Farameter Use of HGW charge revenues
Earmarking to road | Cross-subsidization to | Reduction of direct

rail taxes
Transport demand
Paszenger road -3,97 413 -4,08
Paszenger rail 547 10,21 824
Freight road 8,26 8,88 -8,82
Freight rail 547 6,92 475
Economy and environment
GOP -0,22 0,29 -1,98
GVA chemicalz -1,28 -1,33 -3,02
CWA trade -0,70 -0,50 -2,57
Employment -0,21 0,32 -2,46
Dispozable income -0,21 0,32 -2,46
Conzumption -0,38 40,51 -3,63
Exports -1,15 1,11 -1,36
CO-emigsions 4,55 4,584 -5,3
Figures in bold show the calculated opfimum.
Source: Dall (2003).

Table 8 - Overview of the ASTRA results in the Gerran case study

5.2.4 Efficiency

If HGV revenues are earmarked to the transporesyshe MOLINO model indicates that for
most cases it is welfare optimal to allocate reesnto the road sector and within the road
network to motorways. These results are in linenhwitie results of the ASTRA model
(medium and long run). The MOLINO results supporestment in network maintenance
and renewal rather than the construction of newspart infrastructure capacity. If no
earmarking rules are given the MOLINO clearly ired&s that high road user charges are
positive from a welfare point of view if all reveesiflow to the general budget.

The analysis shows that introducing average casingrfor HGVs on motorways as well as
for all vehicles on all roads does not automatycadtrease welfare compared to the present
situation. The best performing regulation schernrethe perspective of society and transport
users, are those which assume marginal sociapciests. However, it should be stressed that
this result is highly sensitive to the values clmos$er the marginal cost of public funds
(MCPF). The structure of the fuel taxes (which ¢t the major source of transport-
related revenues in Germany) justifies the assumghat the value of the MCPF for HGV
charges lies between the MCPF for proportional fandegressive tax reforms. On the other
hand, the MCPF for average cost-based HGV chasgelsasen lower than that for fuel taxes.
The rationale behind this assumption is the faat the German HGV tolls are differentiated
according to vehicle weight and pollution standaed=l it have positive environmental
impacts which lead to a welfare increase. Sensittasts performed by assuming the same
MCPF for taxes and charges show that the welfes® doie to the introduction of road tolls is
lower compared to assuming two different values.

While in the initial periods after introducing roadicing the ASTRA model confirms the
MOLINO results, in the long run the model prefererghanges. After eight to ten years

75



REVENUE D6 SYNTHESIS AND PoLICY CONCLUSIONS

reinvesting revenues back into the transport sechors out superior to the tax reduction
scenario. More specifically, the major recommeradatirising from the ASTRA model is to
keep revenues in the mode where they have beerctall

The main preference for allocating transport reesnto the motorway system is reversed
when both for motorways and secondary roads roadatipn and investment are privatised.
In this case a balanced structure of fund allocadiioning to avoid deficits for either operator
is most effective. This finding is based on the MO results.

In contrast to the other REVENUE case studies pitesein this report, the German case
focuses on the question how a given amount of amgrgevenues should be used.
Nevertheless, if cautiously interpreted the resuléy provide some indications for this issue.
The welfare analysis performed with the MOLINO mlogezommends using all revenues for
the public budget, which indicates that additiomakestments should not be financed at all.
On the other hand, the analysis performed with A®TRA model yields long-term
stimulating effects of network improvements on gm®nomy. From this approach it can be
concluded that performing additional investmentssigerior over using the revenues to
reduce direct taxes.

Except in the MOLINO scenario mentioned above whereenues flow into the public
budget, all regulation schemes analysed both wilLNIO and ASTRA, show at the end of
the time horizon 2020 absolute welfare figures Wwhice below those in the reference case.
But the development path of the welfare-relatedcaurs within the ASTRA framework is
such that the welfare level of the reference séenarexceeded after another three to five
years if revenues are re-invested into the transgmator. This indicates that in the long-run
financing of additional investments via averagett@sed road user charges appears to be
superior over the sole application of the statesited basic investment programme.
Conclusions on the superiority of public funds ouser revenues can, however, not be drawn
by this type of analysis.

5.2.5 Equity

The assessment of MOLINO regulation schemes sugdigastmaximum welfare gains, both
for high and low income user groups, can be achklieall transport revenues flow to the
general budget. However, a number of results devéegween the perspectives of the society
as whole (total welfare) and that of the user gsougor instance, from the point of view of
the society (total welfare), the best option islocate 75% of the revenues to maintenance
activities, whereas, from the point of view of thelfare of transport users the best option is
to allocate only 25%. Transport users are alscebeiff in the case of HVG average cost
pricing on top of current taxes in motorways, whearéhe best option for the society is MSCP
for all modes. The preferences of high and low imeousers are identical for all cases
investigated. However, within the framework of thEOLINO model the government only
has the power to re-distribute transport revenwesdver the deficits of infrastructure
operators and owners and to increase the incorie otizens; alternative forms of spending
revenues (e.g. for education or health

care) are not considered. The model calculatidraged on a single elasticity of substitution
and on the marginal costs of public funds. Thispdification might well be acceptable for
short-term analyses, but as it neglects the ineesitand the production effects emerging from
investment activities the model setting is notahlié for long-run predictions.
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5.3 Railway investment fund in Switzerland

5.3.1 Scope

The case study omailway investment fund in Switzerland (Cretegny, Springer, Suter,
2005) concerns the existing railway investment funBINOV - which is financed through
distance related HGV road charges. This fund wasigeo finance the construction of new
rail infrastructure, particularly the New Alpine iR&unnels (NART). The analysis is limited
to the transalpine corridors Lotschberg and Gotthashere the main expansion of transport
infrastructure is taking place. Specifically, twailway links (Gotthard and Létschberg-
Simplon) with a length of 88 km, and one road lf@otthard) with a length of 80 km.

5.3.2 Research questions

v" What are the welfare implications of earmarking armks-financing from the road to the
railway sector in the case of a given investme®RN)?

v' Would it be welfare increasing to extend railwaydaroad capacity in the Swiss
transalpine corridors?

v' Does welfare increase if transport pricing is ajdgaking into account congestion and
environmental costs?

v What are the welfare implications if this adjustiénimplemented in addition to the
existing transport taxes or if it replaces them?

v What are relevant equity implications of the diffier strategies in transport pricing,
investment and revenue use?

v Are alternative pricing and revenue use schemdmieally feasible and acceptable to the
public?

5.3.3 Regulation schemes

The complete set of regulation schemes address#tkimilway investment fund —FINOV
case study, which can grouped in three main graopspresented in the Table below:
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Scheme  Scenario Pricing Revenue use Investment
A Al P1: Existing transport RUl: No cross-financing  Il: Two new railway
pricing tummels.
AZ P1: Existing transport RUZ: Equal distibution  Il: Two new railway
pricing tummels.
Az P1: Existing transport RETU3: Parfial cross- I1: Two new railway
pricing financing tunnels.
A4 P1: Existing transport EU4: Full cross- I1: Two new railway
SR = .- S . . -SY . el -
AS P1: Existing transport RUl: Mo cross-financing  I2: New railway and
pricing road tunnels.
AB P1: Existing transport RUZ: Equal distribution  I2: Naw railway and
pricing road tunnels.
AT P1: Existing transport ET173: Partial cross- I2: New railway and
pricing financing road tunnels.
AR P1: Existing transport REU4: Full eross- I2: New railwav and
pricing financing road tunnels.
B Bl P2: Existing taxation REUL: Mo cross-financing  Il: Two new railway
and mternalization tunnels.
B2 PI: Existing taxation RUZ: Equal distribution Il Two new railway
with internalisation tunnels.
B3 P2: Existing taxation R173: Patial cross- I1: Two new railway
with internalisation financing tunnels.
B4 P2: Existing taxation RU4: Full cross- I1: Two naw railway
.................. with imtemnalisation. | _fimamemg | twsmels  __________
BS P2: Existing taxation RUL: No cross-finaneing  I2: Naw railway and
with internalization road tunnels.
B6 P2: Existing taxation RUZ: Equal distibution  I2: New railwav and
with internalization road tunnels.
BY P2: Existing taxation RETU3: Parfial cross- I2: New railwav and
with internalisation financing road tunnels.
B8 PI: Existing taxation EU4: Full cross- I2: New railway and
with internalisation financing road tunnels.
C Cl P3: Congestion charging KUL: No cross-financing  Il: Two new railway
tunnels.
c2 P3: Congestion charzging RUZ: Equal distribution  Il: Two new railway
tunnels.
[ P3: Congestion charging  KTU3: Partial eross- I1: Two naw railway
financing tummels.
C4 P3: Congestion charging  RU4: Full cross- I1: Two new railway
..................................... finaneme . tomels -
C5 P3: Congestion charging RUl: No cross-finaneing  I2: New railway and
road tunnels.
Cb P3: Congestion charging RUL: Equal distribution I2: New railway and
road tunnels.
c7 P3: Congestion charging KU3J: Partal cross- I2: New railway and
financing road tunnels.
C8 P3: Congestion charging KU4: Full cross- I2: New railway and

financing

road tunnels.

Table 9 - Regulation schemes in the Swiss case stud

The different assumptions about pricing, revense,and investment, are as follows:
v In the existing transport pricing or status quonse® (A) transport pricing is based on

fuel and vehicle taxes, the passenger car vigribeheavy vehicle fee, and railway track
charges;
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v In the existing taxation with internalization orlitically feasible scheme (B) the existing
fuel and vehicle taxes, as well as track chargemam in place. Instead of the HVF,
charges for marginal environmental and congestansis are levied for passenger and
freight transport. This scheme represents a palifideasible road pricing scenario (the
complete abolition of fuel taxation is not conselépolitically viable);

v In the congestion charging scheme (C) all existaxges and charges are replaced by
transport prices which equal the sum of marginatsof infrastructure operation,
marginal costs of infrastructure maintenance, nmalgéxternal environmental costs and
marginal external congestion costs. It should bedhohat the resulting transport prices
are not optimal transport prices for two reasonstlly, they include a mark-up for the
financing of infrastructure. The second reason ssoeiated with the fact that only
congestion costs are endogenously determined imtdeling work, being the other cost
components exogenous inputs to the métel.

The investment path options considered are asisilo

v' Two new railway tunnels opening in 2007 (Lotschhbergnd 2015 (Gotthard),
respectively. Road capacity at the Gotthard isexpianded. This scenario corresponds to
the current Swiss transport policy strategy fonsedpine traffic;

v" Two new railway tunnels are built and road capaisityxpanded from two to four lanes in
the Gotthard tunnel.

Moreover, four cross financing scenarios have le@mined:

v" No cross-financing (RU1): None of the revenues fiine HVF are used to finance the
construction of the new railway tunnels. Moreo\&B of HVF revenues are allocated to
the road investment fund and 1/3 goes to the Igoakrnment. This implies that the
railway tunnels are financed by labour tax and faglmoney;

v Equal distribution (RU2): The revenues from the H¥i#e distributed in equal shares
between the railway investment fund, the road itnaest fund and the local government
(1/3 of revenues each);

v' Partial cross-financing (RU3): In this option 2/3tlee revenues from the HVF are used to
finance the construction of the new railway tunnaisl 1/3 is allocated to the local
government. This corresponds to the existing pplicy

v' Full cross-financing (RU4): All revenues from theVH are used to finance the
construction of the new railway tunnels (fuel arghicle taxes are partly earmarked for
road construction and maintenance). This altereati@n be interpreted as a scenario
supported by environmentalist groups (a "lobby aciet).

5.3.4 Efficiency

The results on MOLINOINnGAMS indicate that earmadkitwo thirds of the heavy vehicle
fees (HVF) to the railway construction fund is dficeent way of financing new railway
infrastructure. Under the existing pricing regimelfare would decrease if a smaller share of
HVF revenues were used to finance the new railwaynél. On the other hand the allocation

%8 The second reason relates with the way the tathpdemented in MOLINO. The introduction of the t&@hds
to a change of transport demand. In order to déterthe level of the optimal toll, the model wotlave to take
into account the change of demand resulting froenithplementation of the toll. This feed-back, hoe®us
only implemented for the congestion charge, butffoiothe other three components.
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of all HVF revenues to the railway investment furebkults in a welfare increase (in
comparison to the current solution).

With the assumed investment levels, welfare inagagith the magnitude of earmarking in
all scenarios. The reason for this lies on theragsion that investment in railways tunnels is
financed though a kind of Pigouvian tax - the HWS. the marginal cost of public funds is
lower for the HVF than for the labour tax (genebaldget revenue), then, high levels of
earmarking goes hand in hand with welfare increases

Several factors contribute to the welfare changgeuthe different earmarking rules. With a
low share of HVF revenues allocated to the railfwmd, the Swiss federal government needs
to raise distortionary labor taxes to finance inresnts in railway infrastructure. The higher
the share of HVF revenues allocated to the raillumyd becomes, the less “expensive tax
money” is needed, and the higher the welfare effetthe federal government’s financing of
transport infrastructure attributed to high incompassengers. The welfare of the local
government, in contrast, decreases with an inargashare of earmarking. If all HVF
revenues are allocated to the railway fund (earingrishare of 3/3), none of the HVF
revenues are left for the local government, whiebults in a welfare loss. Finally, the
transport sector welfare decreases as a consequoémigher transport prices, regardless of
the earmarking rule.

The pricing regime' existing taxation with internalisatioris the most efficient. It reduces
welfare from transport, since tolls are above tpanaal level. However, the welfare gains
from the use of revenues (HVF revenues substiexpénsive” labour tax money) exceed the
welfare loss associated with the reduction of icafblumes.

A reform of transport pricing could produce subsitdrwelfare gains. In the best performing
regulation scheme, that corresponds to existin@ti@x with internalization, full cross-
financing and new railways and road tunnels themtidl welfare gain is about 1 600 milf€.

In contrast, investing only in railways in combiiat with the existing pricing regime and no
earmarking of HVF revenues would decrease welfgragproximately 1360 mill €,

5.3.5 Equity

Revenue use and transport pricing have significapaicts on passenger transport. Under the
current earmarking scheme (2/3 of HVF to railwayd) the introduction of alternative
pricing regimes would benefit low and high incomeups. However, low income households
benefit slightly more than high income householisimilar pattern can be found in the full
earmarking scheme (3/3). For the other pricing megi, both income groups are equally
affected. Thus, whereas increasing cross-subsioiizaenefits low income households more
than high income households reducing cross-suladidiz has the opposite effect. The reason
is that the government’s welfare gain attributetidaseholds represents a larger share of total
welfare for low income households than for highome households. Overall, there are only
small differences between the welfare impacts on ilccome households and high income
households.

The conclusions presented above for passengemptendo not hold for freight transport.
While passenger transport would gain from the thidion of pricing schemes oriented at
social marginal costs, freight transport is likedylose from higher transport prices. However,
this result should be interpreted at the lighthaf tharacteristics of the modeling tool used. In
MOLINOINGAMS no welfare benefits arising from theowggrnment’s reduced financing

290r 215 € per inhabitant of Switzerland over theolgHifetime of the railway investment fund.
30 0Or 183 € per inhabitant of Switzerland over theolgHifetime of the railway investment fund.
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costs, are allocated to freight transport whereassgnger transport benefits from toll
revenues.

The results of MOLINOIINGAMS also suggest that siarreight transport would be more
positively affected than domestic freight transgmytthe introduction of alternative pricing
regimes.

5.3.6 Technical and organisational feasibility

The existing price scheme is technically feasibie has proved to be reliable. Technical
solutions for congestion pricing systems coverangé areas and charging vehicles based on
their marginal damages do not yet exist. Even iigestion charging in the transalpine
corridor would be easier to implement than a systeuering the entire country, the technical
solution would have to be developed.

5.3.7 Acceptability

The HVF system was approved twice by the votingsSypiopulation at referendums in 1994
and 1998. The overall acceptability of the systemains high. In contrast, road pricing for
passenger cars is not accepted by the public.

5.4  French multimodal transport funds

5.4.1 Scope

The French multimodal transport funds case study (Raux, Mercier and Souche, 2005)
addresses a number of issues related to crossiiitaas an alternative to public subsidies
and pricing rules as a revenue source and demandgement tool. The case study has two
distinct sections.

The first concerns the financing and pricing ofragpamme of ten new motorway projects
and it is developed against the background of dtabishment of the AFITF infrastructure
investment agency. This agency started in 2005vatdeceive every year land fees (a tax
paid for the use of public land estate) and motgrdavidends coming from existing toll
motorway companies. The State is shareholder sktin@otorway companies. The following
Table provides an overview on the characteristich@se motorway projects.
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Tolled motorway project | Length | Aliermative road | Constructon Total public Public Congtruction
cost® subsidies* subsidies / period
£ million € million consiruction
cost
A24 Motorway “Amiens- | 120km | A1 Tolled EEE rs SE% 2009-2012
Lille-Belgium” mictorvay
A48 Motorway 55 km | N 75 Highway EOS 385 G0% 2010-2015
“Amberieu-Bourgoin
Jalligu”
A51 Motorway B0 km | NTS Highway 1200 670 SE% 2011-2018
“Grenokle-Sisteron”
ASBS Motorway “Les 25 km | Highway 85 209 189 &0% 2008-2010
Mees- Digne-lez-Bains”
A831 Motonway E4 km | Highways 11 468 243 52% 2009-2012
‘Fontenay le Comte- and 135
Rochefort
A89 Motorway “Lyon- S50 km | Highways 7, B2 TES 625 1% 2006-2011
Balbigny” and 89
A19 Motorway “Artenay- | 100 km | NED Highway EO7 185 27% 2006-2009
Courtenay”
A41 Motorway “Saint- 18 km | N201 Highway E74 7T 41% 2007-2010
Julien -Villy"
A435 Motorway “Lyon — 52 km | A47 Toll-free 1,300 1,113 6% 2008-2011
Saint-Efienne mictoravay
AB5 Motorway “Pau- 142 km | N10 and MN124 910 142 15% 2008-2011
Langon® Highways
Excluding VAT,

Table 10 — Overview on the motorway projects of th&rench case study

The second section addresses the cross-financitigeofyon-Turin rail link from Alpine
motorways. The Lyon-Turin project is expected tiiate a modal shift from road to rail and
to balance the traffic between these two modes. Adwe link between Lyon and Turin is
divided into 8 projects. The assessment focusesthen cross-financing of new rail
infrastructures by road revenues under differemgjulaion schemes. The transport fund
considered here is slightly different than the tre has been considered in the first section
of the case study. Here a kind of “Alpine fund” Heeen formulated. The only two Alpine
motorway crossings (Mont-Blanc and Fréjus), whiompete with the Lyon-Turin rail link,
would be a possible source of cross-financing.

The following Table presents the total costs arellével of subsidies associated with each
individual project.
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) i Totalcost | pppe
Lyon-Turin project (izg:}llmn Subsidies
> (e 2005)
Alpine high speed 1898 155
Access to the Chartreuse tunnel 644 579
1st line Chartreuse tunnel 1503 1353
2nde line Chartreuse tunnel 336 483
1st line Belledonne tunnel 1310 118
2nde line Belledonne tunnel 461 418
Studies and gzalleries reconnaissance, French part 2335 233
Franco-Italian part 3172 2832
Total Lyon-Turin Q759 2631

Table 11 — Costs of the Lyon-Turin rail link of theFrench case study

5.4.2 Research questions in the motorways programme case

v' How much revenues are necessary to provide subtairfanancing for the planned
transport investment?

v" Which pricing rule is the most efficient?

v" How should the revenues be allocated between tllesimr optimal efficiency?

v" How will AFITF be “accepted” by different transpattors?

5.4.3 Regulation schemes in the motorways programme case

The assessment of the regulation schemes concetimengnotorways programme aims at
answering a double question:

v" What is the optimal pricing on road infrastructresd,;

v" How should new interurban roads be financed?

The characteristics of the regulation schemeshemhotorways programme are presented in
the following Table.
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Regulation Pricing Revenue use
scheme
Flanned tolling schems + | Tolling schems as originally Revenues from road tolls on each new
public subsidies planned for the new projecis mictoreay go to the molorway concessionaire.

I=

Additional public subsidies to cover new
miotorway construction cosis.
Flanned tolls + transport | tolling scheme as originally planned | Revenues from road tolls on each new

fund (AFITF) + public for the new projects miotorway go to the motorway concessionaire.
subsidies Tax on existing toll motorwvays goes to the
B trangport fund. The transport fund subsidises

new motarways.
Additicnal public subsidies when needed.

Optimised folls + fransport | Markups on tolls for the new Road folls on new motorways go to motorway
fund [(AFITF) + public projects companies.
subzidies Motorway dividends + land fees of existing
C mictoraays go o AFITF

AFITF zubsidies to finance new motorways

Public subsidies when needed

Crozs-financing

Pure SMCP SMCP pricing on new motoreays Mo transport fund

and their free highway altematives | No public subsidies

Pure SMCP = fransport fund | SMCP pricing on new motorways Tax on existng motorways go to the fransport
+ public subsidies and their free highway altematives | fund AFITF

AFITF subsidies to finance new moforways

Public subsidies when needed

Table 12 — Overview of regulation schemes in the rarway programme case

5.4.4 Efficiency issues in the motorway programme case

The first stage of the analysis addressed the isbwgtimal financing with scenarios A, B
and C. In scenario A the planned pricing and reeense scheme is applied to the new
motorway projects. Since the revenues from tolleaxth individual project are insufficient to
cover the construction costs, public subsidies rm@eded. Scenario B introduces cross-
financing, e.g. the new motorway projects are faeghfrom the forecast toll revenues from
these projects, from subsidies of a transport ikl TF) and additional public subsidies if
they are needed to achieve full cost recovery. drbes-financing from AFITF helps to lower
the level of public subsidies. Scenario C adds maskto the tolls planned for the new
motorway projects in order to reduce the need tlip subsidies for these new projects.

In relation to the financing issue one main conodniscan be draw. When compared with
public subsidies from the general budget, crossAitmg from existing motorways to new
motorways slightly increases the level of welfave dll the projects (except for one project
where the level of welfare is more than doubledjisToverall result is a consequence of the
fact that public subsidies bear a levy cost inghenomy (i.e. the Marginal Cost of Public
Funds) while subsidies from a transport fund (wherenues come from a mark-up on tolls as
in our study) have a lower levy cost. Moreover Bensitivity of welfare improvement
depends directly on the level of the Marginal GafsPublic Funds. Note that, because of this
difference in levy cost, this only shows the adagetof direct earmarking of additional taxes
on tolls, whether transiting through a transpomduwr not, compared to public subsidies
coming from the general budget (with higher levgtsh

The second stage of the analysis addressed the @dsoptimal pricing with scenario D, a
pure short-run marginal cost pricing (SMCP) scheimewhich central (fuel) taxes are
suppressed. This pricing is applied simultaneoasiythe planned new motorways and on
existing competing highways which are currentlyefré&xisting tolled motorways are not
considered in this scheme. Finally, in scenarigteal financing and pricing are combined.
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With regard to optimal pricing, SMCP permits a Btigncrease in overall welfare when
compared with the planned tolling scheme, deshiddw forecast level of congestion on the
studied projects. This can mainly be explainedhgyfact that road traffic will increase since
the overall costs borne by road users would fal6by with a switch to SMCP. However,
because of the low level of congestion, pure SM@&#hot solve financing problems. It must
be supplemented by subsidies from a transport @migom central (or local) governments.
This does not mean that new investments are ntfigas Indeed, motorway projects are
planned mainly not to reduce congestion but to owerthe quality and safety of road
transport. This improvement and especially the etquk time savings induce a socio-
economic rate of return high enough to warranteh@sjects.

In short, the results of the MOLINO runs indicatett pure SMCP is the most efficient
pricing scheme (without considering financing pesbs), while cross-financing appears to be
more efficient as a means of financing new motorwagjects. A combination of the two
rules yields a higher increase in overall welfdr@nt either policy does independently. Indeed,
for all projects the scheme that combines pure SM@HR cross-financing provides the
greatest increase in overall welfare of all theraltive schemes.

5.4.5 Equity issues in the motorway programme case

The SMCP scheme generates an overall 65 % reduatimad use pricing (toll + fuel taxes
compared with SMCP) for both motorway and alteseahighway users. This generates a 10
% overall increase in freight traffic and an 18 Yemll increase in passenger traffic. When
put in the balance against a decrease in centvargment net revenues due to the absence of
fuel taxes, there is only a slight overall welfargprovement.

5.4.6 Acceptability issues related with the funding of infrastructure through transport
funds

Some insights into the acceptability of fundingnsport infrastructure through funds can be
made by examining the FITTVN fund, which was crdate1995. The FITTVN was created
as an electoral promise to finance access to legslaped areas and to promote combined
transport. The fund was fed through the “taxe daagement du territoire” (a tax of
approximately € 0.007/km in 2000 paid by tolled oratay users and collected by the
motorway operator) and a tax on hydroelectric enp¢ogtween € 0.006 - € 0.012/kwh). The
revenues from these two taxes amounted to € dbiletween 1995 and 2001, and several
major transport infrastructure links such as th@® ARd A75, parts of the Estuaries motorway,
the Route Centre Europe Atlantique and the Mediteran TGV line as well as some
stretches of inland waterways were financed thrahghfund. However the fund was heavily
criticised both nationally and by the European Wnidhere were many reasons for the
criticism, in particular because no difference dobé determined between projects financed
through the general budget and the fund. The dinascing of infrastructure from road to
rail was one of the controversial issues.

Several lessons can be drawn from this examplarassfhow to enhance the acceptability of

infrastructure funds. These are as follow:
v' The objectives and scope of the fund need to llgldefined;
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v" Fund revenues should be kept separate from theajénalget and they should be used to
meet the aims of the fund — even at times of budgestraint.

Interest groups should participate in the initi@sign and functioning of the fund, and;
The fund should be compatible with European gumsliboth for the levels of charges
levied to feed the fund and for the use of revenues

AN

5.4.7 Research questions in the Lyon-Turin rail link case

The assessment focuses on the cross-financingvofraié infrastructures by road revenues.
The decision to invest in the Lyon-Turin link iskéa as given. Therefore, only alternative
ways of financing and pricing the use of this isfracture are examined.

5.4.8 Regulation schemes in the Lyon-Turin rail link case

The characteristics of the regulation schemedi®iLyon-Turin rail link case are presented in
the following Table.

Alternative pricing and Pricing Revenue use
funding schemes
Scheme A current motorway | Current tolling scheme on Rail revenues go to rail operator or
tolling scheme + public existing motorways manager.
subsidies Toll revenues go to motorway
operator.

Public subsidies for the rail link.
Mo cross-financing.

Scheme B: increase in road | Mark-ups {25%) on current Rail revenues go to rail operator or
tolls by 25% + transport fund | tolling scheme on existing manager.
+ public subsidies motorways “Base” wll revenues go to motorway
operator.

Additional surplus of existing

motorways goes 1o the Alpine fund.

The fund subsidises rail infrastructure.

Public subsidies when needed.

Scheme C:increase in road | Mark-ups (80%) on current As above.

tolls by 80% + fransport fund | tolling scheme on exisiing
+ puhblic subsidies motorways

Table 13 — Overview of regulation schemes in the lon-Turin rail link case

5.4.9 Efficiency and equity issues in the Lyon-Turin rail link case

The second case study of the Lyon-Turin rail progfows the limited impact on welfare of
cross-financing rail by road by using toll mark-upsalternative Alpine motorways.
However, there is a redistribution from high-incomdow-income passengers. It should be
stressed that while public subsidies amount to 96f%he construction costs in the first
scheme (no cross-financing) this ratio decreas@® & (€ 7.3 billion subsidies) and 64 % (€
6.2 billion subsidies) with cross-financing by motay toll mark-ups of respectively 25 %
and 80 %. Nevertheless, public subsidies are tidfded to finance the rail project (the
possibility of increasing rail prices has not beensidered).

Moreover, the revenues from road toll mark-ups lanéted to traffic crossing the Franco-
Italian border through the Mont-Blanc and Fréjusniels. The toll mark-up base could be
widened to all traffic using the Alpine motorwaytwerk, on the premise that this traffic
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would benefit from lower road congestion resultingm modal transfer to rail. This option
would yield much higher revenues, but it raisedgyoand equity issues that require more
thorough analysis.

5.5  Zurich airport

5.5.1 Scope

The Zurich airport case study (Schreyer et al., 2005) addresses dtiffgricing schemes
and the related revenue options. An important factothe future development of the Zurich
airport is the solution of its environmental prabke especially with regard to noise. Today’s
capacity limitations are mostly due to politicastréctions (night curfew, German restrictions
during early morning and late evening) rather ttmmunway or terminal congestion. Since
increased noise exposure is responsible for mgjposition from different population groups
the airport authorities have created a so-callesendund which is fed by earmarked
passenger and aircraft noise charges. A core aspezsearch in this case study relates to the
efficiency effects of this noise fund.

5.5.2 Research questions

v" What impacts do alternative pricing, regulation angstment schemes have on the noise
exposure of residents? Are there any possibiliteBicrease the overall welfare of the
system via alternative pricing, financing and iriw@snt options?

v" Could alternative schemes provide enough revenudslfill the financial needs of the
airport as well as the needs of noise-affectediesss?

v" What impacts do different investment and financamgions (runway extensions, noise
protection measures) have on welfare?

v What effects do alternative schemes have on eqdégsibility and acceptability
compared to the status quo?

5.5.3 Regulation schemes
In the Zurich airport case study three regulatseci'emes have been examined.

v The first corresponds to today's pricing and reffudlascheme. This is close to a two-part
scheme having fixed charges to ensure coverageeaf €osts and charges with elements
of SMCP (especially the variable part of the nabkarge and the NOx emission charge).
Parts of the Passenger charge (security, groundlihngh are based on average costs.
Revenues from these charges (charge per passeswen) security control costs and
ground handling costs at the airport. The revenokgshe noise charge are 100%
earmarked for a specific noise fund. Noise abateémmerasures, compensation payments
etc. are financed out of this fund. The followingble depicts the main features of this
regulation scheme.
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» Passenger Tax
(security, ground
handling and one
part of noise)

Variable charges:

» Landing (MTOW | airport were used for
dependent) Noise fund: Noise | investment

» Parking (partly protection decisions.
variable) measures, Investment

» Fueling compensation decisions are also

» Noise charge
» Emission charge

Status Quo
Scope Pricing Revenue use & Investment
financing
Rules
Questions| What sectors are | Which pricing rule?| What use of Which investment
covered? revenues, what rule?
financing?
Status Aviation (Airport Two-Part Pricing | Airport budget There are no
quo Zurich) Fixed charges: (operation, clearly formulated

maintenance,
running costs)
Security charge is
earmarked 100%
for security on the

payments (100%
earmarked)

Single till regime,
i.e. deficits of the
aviation sectors is
covered by
revenues from the
non-aviation sector

investment rules,
but multi-criteria
analysis and partly
internal cost-
benefit analysis

based on long term
plans and long term
traffic forecasts.
The last
considerable
investment was the
construction of a
new terminal (Dock

(retail, etc.) Midfield).
Regulatory framework
Questions| What actors are | Who sets prices Who decides on | Who makes
involved, with what revenue use and investment
functions financing decisions

Status
quo

Airport Operator
(Unique), Canton
of Zurich,
Regulator: Federal
Office for Civil
Aviation (FOCA)

Unique, prices have
to be approved by
the Federal Office
for Civil Aviation
(FOCA)

Airport operator

Airport Operator

Procurement & implementation

Questions| Private or public | Payment? Revenue collection| Tenders?
provision Enforcement? & management ? | Contracts?
Exceptions?
Status Private airport Reduced charges | Passenger taxes | In case of
quo operator since 1999 for transfer collected by investments,
passengers airlines or tour tenders are used to
operators find the most cost

efficient solution

Table 14 — Status Quo regulation scheme in the Zuih airport case study

v' The second is a SMCP scheme, which is not expdoté# able to cover full costs of
aviation services at the airport due to specifinditions at Zurich airport (no capacity
constraints for the moment, hub carrier). An imaottquestion is therefore how the
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possible deficit of an SMCP-scheme should be fiedndhis concerns the airports in

different ways:

o For a privately operated airport cost coverage faadit-making is crucial. A SMCP
scheme would only be accepted if the deficit andaaoeptable profit would be
covered by the government. In reality this is offlinkable in a situation where the
ownership of the airport is returned to the pubbad.

o In the case of a heavily congested airport witrhhigngestion prices and therefore
sufficient revenues, SMCP would eventually be bierafif cross-subsidies between
non-aviation and aviation were possible (singl§.tiThe non-aviation commercial
sector of the airport is dependent on high passemgabers which are likely under a
SMCP regime.

The use of a SMCP scheme has therefore first aediost implications on the organizational
form of the airport. For the case study this imgiegs a change of the ownership structure
when a SMCP-scheme is envisaged. In the assestimeaspect is addressed. The revenues
from the noise charge in the SMCP scheme are notagked to the noise fund (AZNF).
Therefore no noise protection measures can bedathn

The main elements of this regulation scheme argeptted in the following table.
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Social Marginal Cost
| Scope | Pricing | Revenue use & financing | Investment
Rules
Questions| What sectors | Which pricing What use of revenues, what Which
are covered? rule? financing? investment
rule?
SMCP Airport Zurich | -SMCP for Revenues are used to cover Cost-benefit
infrastructure variable and marginal costs analysis
and operating Deficits would be covered in case
costs, noise and| of a publicly operated airport by
environmental | tax revenues, in case of a private
costs airport operator by revenues from
-Peak/Off-peak | the non-aviation sector (single
differentiation till)
for scarcity costs No noise fund is foreseen.
Regulatory framework
Questions| What actors are Who sets prices| Who decides on revenue use aMlho makes
involved, with financing investment
what functions decisions
SMCP Private operator Operator of the | Operator of the airport/public Operator or
or public airport authorities in the case of the public
authorities airport as a public enterprise authorities
Procurement & implementation
Questions| Private or Payment? Revenue collection & Tenders?
public provision | Enforcement? management Contracts?
Exceptions?
SMCP Private or - Airline charges collected by the | In case of a
public provision airport. publicly owned
airport: tenders
for airport
operation and
investments
In case of a
private
operator:
tenders for
investments

Table 15 — Social Marginal Cost regulation schemeithe Zurich airport case study

v' The third regulation scheme corresponds to a Rarpseing scheme. This scheme is
based on marginal costs and considers price atasicof different demand groups
(airlines) of the airport. This is the only regutait scheme where the effects of a runway
extension are envisaged. In one of the revenueopens the revenues from the noise
charge are earmarked to noise protection measudogsekample noise protection
windows). This earmarking corresponds to the nfuisd which is currently established at
Zurich airport.

The following table presents the main element$isfitegulation scheme.
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Ramsey Pricing

| Scope | Pricing | Revenue use & financing | Investment
Rules
Questions| What Which What use of revenues, what Which investment
sectors are | pricing rule? | financing? rule?
covered?
Ramsey Aviation Ramsey Airport operation costs, capacity| Private decisions
sector pricing increase, infrastructure based on cost-
investments (runway benefit analysis

enlargements to reduce noise
emissions ) to raise acceptability
of the public

Noise fund with different
spending options: compensation
payment, financing of noise
protection measures, etc.

Regulatory framework

Questions| What actors Who sets Who decides on revenue use andWho makes
are prices financing investment
involved, decisions
with what
functions

Ramsey Private Airport Airport operator Airport operator
airport operator
operator,

FOCA as a
regulator

Procurement & implementation

Questions| Private or | Payment? Revenue collection & Tenders?
public Enforcement? management Contracts?
provision Exceptions?

Ramsey Private - Airline charges collected by the | Contracts

airport.

Table 16 — Ramsey pricing regulation scheme in th&urich airport case study

Three analytical tools have been used in the assgasof the regulation schemes. These are
as follow:

v' Existing models of production, accessibility andiseo exposure. The airport
production model has been used for the estimatioraloie added of airport services
and infrastructure costs. The accessibility modlela for the estimation of regional
attractiveness within a world model measured binditator of gravitation. The noise
model allows for the estimation of number of pessper dB-classes within a certain
noise category.

5.5.4 Efficiency

Investments in runway extensions financed with Ranmsicing are welfare reducing because
investment costs (expressed as annuities) are rhighe the reduced external noise costs.
Since the effects on delays and congestion of avaynextension are not computable it
remains open, if an additional consumer surplusdkieved by higher schedule stability
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which would be an ancillary benefit of a runwayesdion. However, delays at Zurich airport
are due more to regulations on airport operatidras tto capacity scarcity. Runways and
terminals are currently used only to about 66 %hefr capacities.

In the Ramsey pricing scheme, if parts of the reesnare earmarked for noise protection
measures (as is the case for the present noise, feffcciency decreases only slightly
provided that the remaining producers’ surplus @rextefit of the airport) is redistributed to
the public. However, this would only be possiblethk airport were to revert to public
enterprise. In addition, because of methodologicablems in estimating the effects of noise
protection measures on external noise costs, enbative statements regarding the efficiency
effects of noise protection measures. Related édfittancing of noise protection measures,
the question of compensation payments to noisensads crucial in the discussion.

The positive effect of an SMCP scheme in highersoomers’ surplus is outweighed by a
significant increase in airport deficits and thusansiderable loss of producers’ surplus.
Revenues are insufficient to cover costs, let alamdinance additional noise protection
measures for residents. In the Ramsey pricing seheosts are covered, but investments in
runway extensions or additional noise protectiomsniees would reduce overall welfare.

A funds solution for compensation payments as \&ellfor noise protection measures is
basically a useful tool as long as it is not oveamfced. An over-financed fund would lead to
a less efficient use of the fund. Strict controtluf fund is therefore crucial if the fund is only
used to finance noise protection measures.

5.5.5 Equity

When comparing the status quo scheme with the M@g&lation scheme only air transport
users (in case of the cross subsidisation betwggtian and non aviation in the private
airport operator format) and the non aviation seeti® better well-off. Residents will be
affected from higher air transport movements arel @holition of the noise fund which is
currently used (status quo) to finance noise ptiotieeneasures.

When adopting the Ramsey pricing scheme insteattheofstatus quo scheme air transport
users would pay slightly higher prices on spedifimnections. On the other hand, residents
would profit from significantly lower noise exposuin case of extension of runways and
slightly lower noise emissions even without invesits due to decreasing air traffic
movements.

Still in the case of Ramsey pricing while the seuthand northern part of the airport would
benefit from significant relief of noise emissiotise eastern region around the airport would
face higher noise exposure. The reason is that avilew runway system the main landing
direction would be from the east.

The question of compensation payments to noisemacts central in the context of the
discussion of the financing of noise protection sugas. Compensation payments are
especially relevant with regard to equity and atalaifity because they compensate property
owners for house and land value loss. On the dthied, as long as people do not move to the
airport region to benefit from noise related payterequity and acceptability will be
increased among residents. Therefore, compenspéigments should be restricted to those
residents who could not foresee the negative effefcairport noise.
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5.5.6 Technical and organisational feasibility

The specification of SMCP pricing remains difficthbugh possible from the technical point
of view. What seems to be a primary obstacle to itheduction of MSCP is that the
operation of the Zurich airport is carried out byrvate company. Since SMCP leads to
considerable deficits the only realistic path cstssiin increasing the cross subsidisation
between aviation and non aviation (in the singlecontext). However, it seems not very
realistic that the non aviation sector of the airpmuld increase its profits in a way which
would allow full financial sustainability. On thether hand, the return to a state owned
format, in order to allow coverage of deficits iéisig from SMCP, is not currently an option.
From the technical point of view, the adoption ohnisey pricing is possible requiring
knowledge on price elasticities of different demagrdups. On the other hand, Ramsey
pricing is not completely in line with directivesnanated from supra national organisations,
such as ICAO and the EU, which call for cost oeenpricing approaches. Therefore, there
would be a risk that international courts wouleeatjsuch proposal.

5.5.7 Acceptability

In principle, only airlines and air transport usessuld accept SMCP since it induces lower
air travel costs. On the other hand, the abolishiokthe noise fund, which is associated with
the introduction of SMCP, would not be acceptedeidents around the airport, taxpayers in
the airport region and the airport itself.

In the case of the Ramsey pricing scheme the aaodipt of residents is probably given due
to decreasing noise exposure. However, runway sxies are faced with reserve because an
increase of capacity could lead to increased affitrand thus higher noise emissions in the
long run. Acceptability of airlines is presumablyuch lower, especially of those airlines
which are confronted with increased charges. Theesa true for air transport users of these
airlines.

5.6 Rotterdam port case study

5.6.1 Scope

The Rotterdam port case studyRudzikaite, Visser, Kiel, 2005) focus on the cuatrpractice

of pricing, investment and revenue use at the &fdrRotterdam and the Port of Antwerp. The
two competing transport options considered are:

v/ Container transport via the port of Rotterdam;

v' Container transport via the port of Antwerp.

Both ports target the same large-scale hinterlamdi market niches and have enjoyed a
significant growth of container traffic over thestadecade. These ports are presently
experiencing capacity problems in handling the gmésolume of containers and therefore
are in a period of expansion. For Rotterdam thisamsethe reclamation of sea land (project
Maasvlakte 2) and the construction of additionahtamer terminals. For Antwerp the
capacity expansion means building a new tidal énatadock (the Deurganck dock) on the
left bank of the Scheldt River. In order to be ablaccommodate larger container vessels and
to improve the access to the port of Antwerp, tleepgning of the Westerschelde Sea
waterway connection is considered necessary. &8ss a number of cross-border issues and
is politically controversial as the sea-accesseadot Antwerp is on Dutch territory. Two
scenarios are considered:
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v
v

Expansion of port infrastructure at the Port oftRatam — the project Maasvlakte 2;
Project Maasvlakte 2 in combination with deepemihyVesterschelde Sea.

5.6.2 Research questions
The research questions addressed in the two sosraag presented below.

Port of Rotterdam (Maasvlakte 2)

v

v

What are the social costs and benefits of the estpanof the port infrastructure?
(restricted to the container handling facilities)?

What are the impacts of the possible cost recomeeghanisms for the Maasvlakte 2
investments for the Netherlands (e.g. ‘user pagd’ @her pricing mechanisms, port dues
adjustment, creation of a Scheldt fund, port refjustment, financial transfers between
various authorities, etc.) in terms of efficienagguity, feasibility and acceptability
considerations?

Can the proposed cost recovery mechanism from thasMakte 2, as approved between
stakeholders (Port Authority Rotterdam, GemeentetteRtam and the Dutch
Government) be justified on the basis of the figdiof the study?

Port of Rotterdam (Maasvlakte 2 in combination vadéepening of Westerschelde)

v

v

What are the social costs and benefits of the deegef Westerschelde for Dutch
society?

What are the impacts of the possible cost recoreghanisms for the Westerschelde
investments for the Netherlands ( e.g. ‘User paysd other pricing mechanisms, port
dues adjustment, creation of Scheldt Fund, port eafjustment, financial transfers
between various authorities etc) in terms of efficly, equity, feasibility and acceptability
considerations?

What are the possible cost recovery mechanismshtoWesterschelde investments for
the Netherlands (e.g. ‘user pays” and other pricimgchanisms, port dues adjustment,
creation of Scheldt Fund, port rent adjustmentaritial transfers between various
authorities, etc.) in terms of efficiency, equityeasibilty and acceptability
considerations?

5.6.3 Regulation schemes

The three case study regulations schemes andeatkepective variants are described in the
table below.
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Regulation| Scenario Pricing Revenue Use Investment
Scheme
» Reference | Revenues Option 1: investment to
« Fixed toll shared between| build Maasvlakte 2 (Port
« MSC tolling the Port Authority), hinterland
Status Quo 0) Authority and access
status quo 2004 the Municipality | (State, local authorities);
of Rotterdam
Option 2:Investment to
build Deirganck dock (Port
Authority, Local and
Central Authority);
hinterland access
(State, local authorities);
(2-A) » Reference Maasvlakte Option 1:
« Horizon 2012 | « Fixed toll profit to be Maasvlakte 2 in operation;
« New + MSC tolling | shared 50:50 State investment into sea-
container between the wall, nature protection in
terminals (no financial Municipality of | Rotterdam area
« Westerscheldé contribution | Rotterdam and
maintenance | by Belgium to | the State Option 2:
Adopted - Protection of | Westerschelde| Deurganck dock in
Policy nature costs operation;
 No Belgium | coverage)
contribution
» Reference | Revenues to be| Option 1:
(1-B) « Fixed toll shared between| Maasvlakte 2 in operation;
* Horizon 2012 | « MSC tolling the Port State investment into sea-
o New Authority, wall, nature protection in
container (Belgium Municipality Rotterdam area
terminals contributes to | and the State.
« Westerschelde Westerscheldel Revenues from | Option 2:
maintenance | costs Westerschelde | Deurganck dock in
- Protection of | coverage) charges to be operation; Belgium co-
nature used for invests in the maintenance
« Belgium maintenance of | of port access on
contribution Westerschelde | Westerschelde
« Reference Revenues and | Option 1:
(2-A) « Fixed toll costs from Maasvlakte 2 in operation
* Horizon 2012 | « MSC tolling Maasvlakte to | (port Authority);
Trade-off * New be shared Deepened Westerschelde
Policy container (no financial between the Port (State & local authorities);
terminals contribution Authority, State investment into sea-
« Westerschelde by Belgium to Municipality wall, nature protection in
maintenance | Westerschelde| and the State | Rotterdam area;
» Deepening costs _
« Protection of | coverage) Option 2:
nature Deurganck dock in
« No Belgium operation; sea and
contribution hinterland access improved
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Regulation| Scenario Pricing Revenue Use Investment
Scheme
» Reference | Revenues and | Option 1:

(2-B) « Fixed toll costs from Maasvlakte 2 in operation

* Horizon 2012 | « MSC tolling Maasvlakte to | (Port Authority);

o New be shared Deepened Westerschelde
container (Belgium between the Port (State & local authorities of
terminals contributes to | Authority, the Netherlands, Belgium

- Westerschelde Westerscheldel Municipality contribution);

maintenance

costs

and the State,

State investment into sea-

« Deepening coverage) Revenues from | wall, nature protection in
 Protection of Westerschelde | Rotterdam area;

nature charges to be
« Belgium used for Option 2:

maintenance
and deepening
of
Westerschelde

Deurganck dock in
operation; sea and
hinterland access improved,
Belgium co-invests in the
deepening of port access oh
Westerschelde

contribution

Table 17 — Features of the regulation schemes ingtlRotterdam port case study

Note that the adopted policy scheme and the tréidealicy scheme are each further
subdivided into two variants (A and B). The B-vatiaonsiders a cross-country transfer
between Belgium and the Netherlands for the cosYes$terschelde deepening.

5.6.4 Efficiency

Fixing the level of charges sufficiently high tccower, in a reasonable time, the investment
costs allocated to container transport, signifiyareduces the volume of container transport
and has a negative impact on welfare levels. Ttiednction of MSCP leads in all cases to an
improvement of freight volumes and welfare levelgdatively low level of toll revenues.
Though this would be favourable for the port us@sentainer operators, transhipment
companies) the revenues would not be sufficieriibal the infrastructure investments made
to realise container transport and transshipmepaaty extensions. From all scenarios with
MSCP, the best performing in terms of welfare gasrthie one that considers trade-off policy
with Belgian contribution.

5.6.5 Equity

No distinction was made between small/medium entp and large enterprises using
container transport services provide at the porRofterdam. Equity impacts were only
addressed at the level of changes between BelgndnDaitch societies. In this respect the
regulation schemes that considers contributionsfigelgium to the Dutch infrastructure
Fund yields significant welfare increases to thécDsociety.

5.6.6 Technical feasibility

The specification of MSCP may be technically difficbecause it is not straightforward to
determine transparent charge levels.
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5.6.7 Acceptability

The core acceptability problem is that under theresu legal arrangements the costs of
maintaining and deepening the Westerschelde areylpgid by the Dutch government and
the regional authorities of Zeeland, e. g. to 10®¢utch taxpayers. The benefits of this
arrangement are enjoyed by users of Antwerp pattth@ Antwerp port authority. Therefore,
all schemes which foresee a compensation paymentthis burden would increase
acceptability.

With regard to political feasibility/acceptabiliiy must be remarked that according to the
early 2005 it was agreed that the Dutch governmaedt Zeeland authorities would pay the
investment costs fully. Instead of agreeing onradatifinancial contribution of Belgium to the
Westerschelde deepening project, Belgium will eastitre necessary technical/financial
arrangements for accommodating Dutch requiremeiitts iegard to services on the high-
speed ‘North-South’ railway line from Amsterdam-Ba(thus creating a possibility for the
citizens of The Hague to reach Paris by rail iro8rk). It is very difficult to estimate welfare
impacts from such a political “trade off” betweenfrastructure projects because that implies
that one should also model other infrastructurgets.

From a more general point of view, it must be seesthat such cross-border political “deals”
are not recommendable to make infrastructure fimgnenore transparent. For example
applying the “user-pays” principle may now becomerendifficult. Having in mind the
above-mentioned agreement between the two govemsmie trade-off regulation scheme
should be considered as purely theoretical.

5.7 Acceptability of HGV charges

5.7.1 Scope

The case study omoad haulier's acceptability of HGV charges [ink and Stewart-
Ladewig, 2005) addresses two acceptability isstieg. first refers to the acceptability of
distance related HGV road charges paid in tramsaugh Switzerland and Germany. The
other addresses the acceptability of distanceestlatad charges paid in Germany by German
haulier’s.

5.7.2 Research questions

The case study focuses in the following resear@stipns.

v' What matters for acceptability of HGV charges amgarticular for the use of revenues
collected?

v' What influence has the charging technology, theragerability of charging technology
and the institutional framework?

v’ Is there a trade-off between charge level and ftisevenues?

v' What are the outcome beliefs of hauliers and th&sociations and how do they influence
the overall acceptability of the schemes?

v" How are foreign hauliers that pay HGV charges inn@ay and Switzerland disposed
towards use of revenues in other modes than road?

v" How do they see the national compensation measuargsaged in Germany?

5.7.3 Regulation schemes

Different packages, involving combinations of pmgiand spending options, have been
examined in the part of the case study that sud/élye acceptability of distance related road
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charges, paid in Germany by road hauliers, andreélstion with the planned use of these
revenues. Two different average charge levels (28 &8 cents/km) and five revenue
spending options are taken into account in additiorthe reference case. The revenue
spending options are as follows:

v
v

v
v
v

Maintenance of roads;

Maintenance of roads and partly new constructiehefr of bottlenecks, by-pass roads for
heavily utilised urban roads);

Intermodal use of revenues for road, rail and idlaterways;

Use of revenues for the road sector and for conchiirensport;

Contribution to the general government budget.

The reference case, corresponding to the HGV roathg scheme introduced in Germany on
the £' of January 2005, entails the following core eletsen

The average charge is 12.4 cents/km. After theavgpof compensation measures by the
European Commission the road charge is foreseénctease to an average of 15 cents
per kilometre;

From total revenue of €2.8 billion, €600 millioneaused to compensate commercial
transport operators (it is planned to compensgiaraof the commercial diesel fuel tax
paid in Germany against the presentation of th&ingnreceipt. This scheme must be
approved by the European Commission). The remaim@ngnues of €2.2 billion will flow
to an independent infrastructure financing agemzy/\aill be used for the improvement of
the transport network (road, rail and inland wasg)v The majority of the revenues will
be used for maintenance and construction of th@mwaly network.

Against this reference case, the study considéefbtlowing options:

v" Five options for the use of revenues from roadgésmras follows;

0 Revenues raised through road pricing should be tsedduce the government
budget deficit;

0 Revenues raised through road pricing should be fmddhproving and extending
the road network only;

0 Revenues raised through road pricing should be fmddhproving and extending
road and rail networks;

0 Revenues raised through road pricing should be fmddhproving and extending
all transport networks;

0 Revenues raised through road pricing should be issedducing taxes.

v Different options to compensate foreigner transpapérators for the increased costs

arising from the introduction of road charges im@any and Switzerland (measures to be
adopted by other countries), as follows:

o No compensation for road charges raised in GerraadySwitzerland is necessary
as the charges only cover some of the costs thathicle causes by using the
roads;

o No compensation for road charges raised in GerraadySwitzerland is necessary
as the charges are used to maintain and constanmsiport networks;

o If compensation measures are introduced they shHmrilgtanted to all commercial
vehicles paying road charges — no matter what cptimé vehicle is registered in;
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o0 The best way to compensate commercial transponatps for increased costs
due to road charges in Germany and Switzerland dvbalto reduce fuel tax on
commercial fuel purchased in Germany and Switzdrlan

o The best way to compensate commercial transponatps for increased costs
due to road charges in Germany and Switzerland dvbyel to reduce vehicle
related taxes for all commercial vehicles registereEurope;

0 The best way to compensate commercial transponatpe for increased costs
due to road charges in Germany and Switzerland dvéel to relax rules on
restricted driving times in Germany and Switzerfand

0 The best way to compensate commercial transponatpe for increased costs
due to road charges would be to relax rules on mamxi vehicle weights allowed
on roads in Germany and Switzerland,;

0 The best way to compensate commercial transponatpe for increased costs
due to road charges in Germany and Switzerland dvbalto let each country be
responsible for granting tax breaks to their conuiagtransport companies;

5.7.4 Acceptability

Either in the case of acceptability of distancated HGV road charges paid while in transit
transport in Germany and/or Switzerland and pai@@mmany by German hauliers a general
common conclusion can be draw. Worsening of roawliton and congestion are seen as
severe problems by road freight operators, whetiedkey informants who were specifically
asked for problems in transit traffic, rated conigesin cities as more severe than on
motorways.

Both German hauliers and representatives from &gswts of road transport operators from
other countries are unequivocal regarding the #gverf environmental and accident
problems and in particular whether this should besgor field of state intervention.

Distance related road user charges are preferredatkier forms of transport related taxes or
charges (key informant survey) but are not considldo be effective in solving transport
related problems such as better road conditiorss tongestion, ease of environmental
problems and accidents (both surveys).

The adaptation strategies of both companies usemgn@n and Swiss roads in transit and of
German hauliers using the German motorways ardasinfiirst priority is to pass the extra
costs caused by the HGV charges on to the custddtker strategy consists in changing the
fleet structure towards more environmentally frigndehicles which are charged at lower
levels, rather than changing the fleet towards Emakhicles. From this strategy one can
conclude that the environmental incentives in thmerging design seem to work.

Despite of perceived congestion problems hauligfisse congestion charging, in particular if
implemented as real-time charging. Also an extensib charges to the whole network is
refused. An obvious preference for low system céststhe charging technology has also
been stated. There is a strong refusal of reveooiéescted with the HGV charges flowing to
the general state budget and a strong preferenessifeg them in the road sector, e.g. without
cross subsidisation.

Though the stated preference for earmarking revefardransport infrastructure is met in the
regulatory framework of both the German and thesSWAGV charging schemes, the cross-
subsidisation foreseen in both schemes (intermioctal in Germany, use of two thirds of the
HGV charging revenues for rail in Switzerland) lvimusly not in line with the preferences
of those affected by the charge.
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This is in particular relevant for the Swiss schewtgere transit traffic has clearly other
preferences than the population affected by theathegy effects of road freight in alpine
transit traffic. The transit group was strongly fawour for using part of the revenues to
compensate the companies affected by the road ehaRgeduction of vehicle taxes and fuel
taxi rebate is indicated as the preferred comp@arsaicheme, national programmes for
compensation were rejected.

An important finding from the German road haulieese was that there exists a trade-off
between charge level and use of revenues. Germarefsawould accept higher charges if
revenues were used for road maintenance and oéliEdttlenecks.

Furthermore, the institutional framework choserygla crucial role in acceptability of HGV
charging and is closely related to the use of reeenThe preferred solutions are either a
motorway operator who collects the charge and @scah the use of revenues, or a solution
where the state collects the charge and an indeperadjency (fund) receives the revenues
and decides on their spending for the different @spdor maintenance vs. new construction
etc. Clearly, these preferences are at least pduithgn by the negative experience made with
the German toll operator TollCollect. They reflatso the mistrust into the government and
the refusal of an option where all revenues flouh®general budget.

5.8 Conclusions from interurban case studies

This section presents a synthesis of the conclastbat emerged from the REVENUE’s
interurban case studies. These conclusions carobelly categorised as follows:

v Social marginal cost pricing and deficit coverage;

Earmarking of revenues and cross subsidizationdmivmodes;

Cross subsidization between different types of spad

Use of revenues for maintenance versus new comisingic

Use of charging revenues to ease environmentaleyms)

Procurement options.

AN NI N NN

5.8.1 Social marginal cost pricing and deficit coverage

An expected lesson from all case studies is thigingr schemes which have elements of
social marginal cost pricing are welfare superior.fact, the theoretical assumption of
welfare superiority of MSCP schemes has been iremgérconfirmed. Notwithstanding,
MSCP schemes fail to recover investment costs aad to deficits for the infrastructure
operators, reflecting the occurrence of increasatgrns to scale.

An exception to this general conclusion stems ftbenresult of the Swiss railway investment
fund case study. In this case a pricing schemedbasethe marginal cost of infrastructure
operation and maintenance, congestion, environrhbotden and accidents, which replaces
all other taxes such as fuel and vehicle taxeslyithe lowest welfare gains comparing to the
other schemé& However, it should be noted that this pricing esok is merely oriented
towards MSCP and that transport prices are exogiynoonsidered in the specific modeling
work. The positive welfare effect of having highgrarging revenues due to introducing
marginal cost-based charges on top of existingstaaa be explained by welfare gains of the
federal and the local government from higher taveanues which allow to finance

31 Namely, compared to the status quo and to a sicemdrere existing fuel and vehicle taxes would be
supplemented by charges based on marginal andoenwemtal costs.
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infrastructure projects with cheaper money, eugd$ from a kind of Pigouvian tax (the HVF
charge) rather than from the more distortionanpolahtaxes. These welfare gains outweigh
the welfare losses within the transport sector fobrarges which are above the optimal level.
The effects of different solutions to the deficitoblem arising from SMCP schemes,
including public subsidies, financing via mark-ums SMCP or Ramsey pricing have also
been addressed. The Zurich airport case study denssspecifically deficit recovery through
the private capital market, through cross-subsidisafrom the non-aviation sector of the
airport or through government subsidies. The caiclufrom the French case study is that a
combination of SMCP with subsidies from an infrasture fund like AFITF (sources of the
fund are the motorway company dividends and laed)feould be a good compromise with
regards to economic efficiency, financing requiratseand acceptability. In the case of
Zurich it can be concluded that the efficiency efi$eof profit distribution or investments from
a Ramsey pricing scheme are not able to outwegnéigative effect on consumer surplus.

5.8.2 Earmarking of revenues and cross-subsidisation between modes

Diverging results were obtained with respect to guestions whether revenues should be
earmarked to the transport sector and whether €iescing between modes is welfare
optimal. First of all, the results of the Germahing case study show that independent of the
charging principle the most efficient solution ¢ dive all revenues to the general budget.
However, if HGV charging revenues have for somsaagfor example acceptability or legal
feasibility) to be earmarked for transport, theisitvelfare superior to use them in the road
sector and not for cross-subsidising¥ailn contrast to this finding, the results of theis
case study indicate that the current Swiss solutibearmarking two thirds of the HGV
revenues for constructing the new rail tunnel isffitient solution, and welfare could even
be improved if all revenues were earmarked for. fHile reason for this result is the lower
marginal cost of public fund for financing infrastture via HGV charging revenues. In
addition to this, the results also indicate that élttension of road capacity in addition to new
construction in rail would increase welfare; howewich an option seems to be unacceptable
for the population concerned. Similar to the Svagly, the analysis in the French study of
cross-financing from alpine motorways to the Lyamdl rail link shows that welfare
increases with intermodal cross-subsidisation. H@nein both cases it is assumed that the
rail tunnels will be built anyway. In other worddie conclusion in these cases is that if
transport infrastructure is to be built it is bette fund it by increasing the taxes in the
transport sector than out of the general revengaus® the resulting tax increases are less
distorting, even where they result in raising tpaors prices above marginal social costs.

There are several reasons which might explain tierging results of the case studies
regarding cross-subsidisation. These are discuggeicbelow.

v The German case study aggregated the effects di@\ charging scheme and the
spending of revenues because the whole Germarptdnsetwork was treated using
the two-link representation in the MOLINO model.ighmeans that, for example,
benefits in travel times from transport investmarg aggregated effects. Across the
entire networks it was found that, despite the nuwst-effective capacity increase

32 This result was obtained with both the partial iBioium model MOLINO and with the system dynamic
model ASTRA.
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and the more sensitive speed-flow-relations ofaad inland waterways, investing in
the motorway network is more favourable becausgb@®imuch higher traffic volumes
on roads. In contrast to this aggregated apprdaath, the Swiss and the French case
studies examined specific projects involving roail-tink competition in alpine
transport;

v Cross-subsidisation of rail by road may have beeremeffective in Switzerland than
in Germany because of the higher market shareilofaygs in Switzerland. However,
financing new road capacity in addition to crosbssdising rail would increase social
welfare further;

v In the Swiss case study the marginal costs of pdibiids for labour taxes and for the
HVF charge are assigned different values (1.0 Hier HVF charge and 1.35 for the
labour tax) while the German case study uses olue ya.21) only. Consequently, the
Swiss case study incorporated a built-in advantadg@ancing transport infrastructure
using charge revenues rather than more expensiveéaey from the general fund.
All the other case studies that used the MOLINO ehoéh the original
implementation were due to the structure of MOLINGtricted to run with one value
only. All case studies employed OECD-recommendéualegafor the marginal costs of
public funds;

v As mentioned above, possibly even more importadm, ¢ase studies dealt with
different subjects. While in the German case thewrhand the sources of revenues
are fixed and the level of expenditures for newstarttion and maintenance in the
different networks was varied, the Swiss case demsd a fixed investment scenario;

v A further fact to be considered when interpretiaguits is that the assumed exclusive
use of HGV charging revenues to lower income tamglhe German case study does
not cause any lags in carrying out required newestments and regular maintenance
because those measures financed by revenues feoHIGN toll are made in addition
to the government’s basic investment programme.

The German acceptability study has shown that haadiers clearly prefer to spend revenues
from HGV charging within the road sector. All opt®in which revenues go to the general
budget were rejected, and less support was expressecross-subsidising rail or even

combined transport. Furthermore, the survey reseitsaled that there is a trade-off between
charge level and use of revenues. German roadelnswliould accept higher HGV charges if
there were a guarantee that the revenues would deel dlor road maintenance and
improvement. The situation is different in Switzerti where the public voted in favour of the
FINOV scheme with cross-subsidisation from roacaib

5.8.3 Cross-subsidisation between different types of roads

The results from the German HGV toll case studyciaue that if earmarking is required for
some reasons, HGV charging revenues collectedn®ruse of motorways should in most
cases be used for motorways, especially for motpmwaintenance. However, this preference
for allocating transport revenues to the motorwgstesn is reversed when road operation and
investment for both motorways and other trunk roas privatised. In this case a balanced
structure of fund allocation aiming to avoid deficof one or the other operator is most
effective.
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The French AFITF solution where motorway divideaasl the land fees from existing tolled
motorways are used to finance new motorways shbatscross-subsidisation between roads
leads to welfare gains against the status-quoowdgin when reviewing each of the project
studied in detail there exist also two out of teojgcts where this is not true. Obviously, it is
highly depending on the construction costs of thejegt, the transport demand and the
substitutability with the competing road. This ntigiiso be the reason why the German case
study comes to a diverging result. Here, no spegfiojects were analysed. Instead, the
complete motorway and trunk road networks were nhedeas if they were just two
competing links.

5.8.4 Use of revenues for maintenance versus new construction

The results of the German HGV toll case study iatidhat it is welfare superior to use the
HGV charging revenues for maintenance instead afdibg new road capacity. No
comparison with other case studies is possibleesihis issue was only studied for the
German case. Some cautious interpretation is negedse to the fact that the approach used
to address this issue (i.e.MOLINO) does not consid®ad deterioration modal

5.8.5 Use of charging revenues to relieve environmental problems

The results from the Zurich airport case study shiwat the existing solution of a noise fund
for compensating noise victims, financed throughnbise surcharges by the airlines, is more
efficient than a runway expansion in order to eagise problems by a different location
which would be financed by airline charges andairpevenues. Again, however, this has to
be seen case-specific because the need for newityapaZurich is not given in terms of
demand, and the construction costs exceed theitseokthis expansion.

5.8.6 Procurement options

The conclusions regarding the most efficient typemcurement are diverging. While the
Finish interurban road financing case study showat &8 PPP scheme increases welfare
compared to the status quo of the Design & Buildlehothe HGV German case study results
do not recommend a private institutional form. Huesr if motorway operation is to be
privatised then all revenues should go back tadhe sector.

5.8.7 Concluding remarks

The scope and nature of the questions addresskd gase studies have been dictated in large
part by practical political proposals and discussim the respective countries. Naturally, this
hampers a straightforward comparison of the resuse complication arises with the
transport markets studied and the way they wemskated into the MOLINO setting. For
example, while the Finnish, the Swiss and the Hrezase studies analysed actual, physical
transport links (single rail and/or motorway pragecthe German case study had to aggregate
all data for the road and rail network and to ttbaim as competing links instead of networks.
Similar difficulties had to be solved in the Rottam port case study where the two ports of

33 The impacts of maintenance activities are indiyaeflected by using elasticities of travel speeth regard
to maintenance expenditures.
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Rotterdam and Antwerp had to be treated as linkserathan nodes. Second, the pricing
policies and revenue use options analysed werentiken policy proposals and/or policy

measures that have been approved for implementatich vary from case to case. For
example, the Swiss case study considers a giveesiment (the railway tunnels). The

analysis was focused on a comparison of differeiny schemes and cross-subsidisation
options between road and rail, and on whether tlomey needed to finance the given
investment would better be raised via an HGV changbe taken from then general budget.
In contrast to this context, the German case siwBstigated the welfare impacts of different
pricing rules for the German HGV toll in combinatiowith earmarking and cross

subsidisation issues, e.g. alternative investmentsaddition to an anyway given basic

investment programme, financed from the state buddes French case study again differed
regarding the situation analysed. Here an increasdready existing tolls was considered in
order to answer the question whether it is welfgsémal to charge road users higher tolls
and use the additional revenue to finance a radl li

It should be borne in mind that both the methodploged for analysing the impacts of

different spending options and the implementatiorthe model to practical case studies

require further research. The MOLINO model needdeofurther tested and the existing

rather limited structure of the model will havelt® extended to allow study of a greater range
of problem settings.

However, it appears from the set of case studiedysed here, that no general conclusions
can be drawn about the use of revenues from imterupricing. Earmarking for use on the
same road, cross-subsidy between roads and crbsglgubetween modes may all be
desirable depending on circumstances. Theoreticgdlels which derive more general results
rely on assumptions which do not necessarily holdractice. In the real world, pricing and
revenue use packages must be designed specificatlye particular case in question.
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6 REGULATION SCHEMES IN URBAN TRANSPORT

This chapter describes the REVENUE urban case estudiour case studies focussing in
urban transport have been carried out, namely thi®, QVarsaw, Edinburgh and cross-
boundary acceptability case studiésn addition, the study of an urban transport fémdthe
city of Berne has been included in the (originatierurban) Swiss case study.

For each case study it is presented a brief owsreie the scope as well a description of the
research issues and questions. The backgrounddexlelements such as historical
developments, characteristics of the relevant pafrthe transport sector, the geographical
scope and the political environment. Research guesteal with the multiple dimensions of
analysis that are further translated in terms afjula&ion schemes, i.e. to specific
combinations of pricing, revenue use and investmaes.

In the assessment of regulation schemes four ieriteave been considered, namely,
efficiency, equity, technical and organisationahdiility and acceptability. Not all case
studies took into account all assessment criteriln@ main focus of each case study differs.

The assessment of the REVENUE urban regulationnsefavas carried out through different
methods and tools, more extensively described enr¢hevant REVENUE deliverables. The
following table shows which tools have been usetthénurban case studies.

Case studies
Assessment
criteria Tools Oslo| WarsawEdinburgh Cross-boundary
acceptability
FINMOD X
WCTM (Warsaw Computer Traffic
Efficiency |Model) and standard algorithms for a X
numerical method of calculation
MARS X
FINMOD X
EaUY  |yvaRrs X
Technical and
organisational| Qualitative/quantitative analysis X X
feasibility
Acceptability |Qualitative/quantitative analysis | X X | | X

Table 18 — Assessment criteria and methodologicapproaches in case studies

Source: Revenue Deliverable 5.

3 Actually the latter two cases refer both to Edimjbu
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In the following sections each REVENUE urban caselys is presented and discussed

according to the following structure:

« Scope

« Research questions;

« Regulation schemes;

« Results in terms of efficiency, equity, technicahda organisational feasibility,
acceptability

Finally, conclusion® from the urban case studies are drawn in thes&xgton of the chapter.

6.1 Oslo case study

6.1.1 Scope

The chief objective of th©slo case studyis to investigate the changes in revenue use and
financing schemes for Oslo toll ring. The Osld tolg was initiated in 1990 (Oslo package
1). Initially planned as a standard toll road witle objective of raising finance for the
construction of tunnels below the city centre, titiering scheme soon become an instrument
to finance several other projects as well. Lateah&process, a decision was taken to earmark
20% of the revenue raised by the toll ring for pulttansport infrastructure investments.
Besides the municipality of Oslo the system alsweced the neighbouring county of
Akershus.

Following extensive road investments in the regiangrowing concern about car traffic
increasing more rapidly than expected, as welllélo& of infrastructure investments in the
public transport system prompted the reformulatiérihe financing scheme. To meet this
challenge, in 1996, the Norwegian Parliament imvi@slo local authorities to develop an
enforced public transport plan based on nationa kmcal co-financing. This initiative
resulted in a new plan (Oslo package 2), launchet®B8 and approved by Parliament and
local authorities in 2001. The planning of Oslo kage 2 involved two counties and different
authorities/organisations. The new plan is esdgntan extension of Oslo package 1,
consisting of an increase in the toll fare of apprately €0.25 per trip, earmarked for public
transport infrastructure investments. The new @0 includes an increase in the public
transport fare of approximately €0.1 per trip, earked for rolling stock investments. The co-
financing plan for Oslo package 2 also involvedrastdinary national funding and Public-
Private Partnership funds raised from the re-dgmaknt of the old Oslo airport into a
residential and commercial area.

The Oslo toll ring was planned to end in 2007. €utlly there are no political consensuses to
remove or to change the toll ring after that d&tewever, until new plans are agreed at
political level the existing toll ring will contires The prospect plan for the new financing
scheme, which has the working title “Oslo packafjepdints in two alternative directions.
The first alternative is some kind of toll finangims exists today but with a more efficient
location of the toll ring, with little or no focusn fare differentiation. The second alternative
consists in a move towards road pricing with argjes emphasis on fare differentiation.

% The final conclusions and recommendations of togept are presented in Chapter 6.
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6.1.2 Research questions

v

v

What are the characteristics of the content androsation of the financing packages?
This entails researching on how packages have ogeelover time, both in content and
scope as well as the processes behind the packages.

What are the impacts of the organisation of thekpges on the attainment of political
goals and priorities? The rationale behind thisstjoe is to consider whether the
packages have developed into an organisational efreork that facilitates common

priorities between the different stakeholders anakenthem pursue these, or if the
packages are primarily an organisation that memals with the exchange of
information.

What are local decision maker’s preferences faradtive forms of funding and different
types of spending? i.e. What are the political s#ftopportunities for the different

regulation schemes?

What are the social costs and benefits of altareaggulation schemes?

6.1.3 Regulation schemes
The regulation schemes addressed in the Oslo tabeae presented in the following table.

Regulation  Scenaria Pricing Revanus uss Invastmant

schama

&) A1 Oslo package 1: Low toll fare (E1) RU 1: Fixed subsidy level  Road imvesiments anly.
Fimed sulbsidy level for public transeor  in each marke? segment.
and fimed PT capacity constraints im the
peak period

8) Bi Oslo package 2- Additional toll fare RU 1: Fixed subsidy level  Revenus sarmarked for

(#E0.25) and PT fare (+€0.1) targeted
on capacily increases in peak pesicd.
Fimed sulbsidy level but flzxible PT
capacity in the peak period.

in each market segment  puklic transport, but nat

ncluding operational cost.

B2 AsBi RU 2: Fixed fotal subsidy  Revenues earmarked fior
lewel fior all market pullic ransport, but not
segments, but possikle ncluding operational cost.
regichal redistribution.

C) Ci Oslo package 3: SMCP (around €4) Rl 1: Fixed subsidy level Revenuss sarmarked for
and opiimal subsidy level for PT inthe  ineach market segment.  public ranspoet with the
region posskility 0 use the

revenws for op2ratioral
costs.

c2 RU 2: Fixed tofal suksidy  Revenuss earmarked for
lewel fior all market pullic ransport with the
seaments, but possikle possikility iouse the
regional redistibution. revenue for operational

costs.

] R 3: WeHare optimal Jevenuzs sarmarked for

suisidy leval without
financial consiraints.

pullic ransport with the
posskility 0 use the
revenws for operatioral
costs.

Table 19 —Regulation schemes in the Oslo case study

The first scenario (reference scenario A) corredpdn the existing toll ring system in Oslo.
In this system the average toll fare is low, wigspect to marginal cost pricing (€1). Revenue
use for public transport is constrained by a figsatisidy level and a fixed capacity constraint
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in the peak period for public transport (PT). Alvestments are used for road investment
purposes.

Scenario B corresponds to the Oslo package 2 sy3ikim scenario introduces an additional
toll fare (+€0.25) earmarked for public transporfrastructure investments. In the modelling
specification this is done by removing the capacapstraint on public transport in the peak
period. In addition, an increased public transpare (+€0.1) is introduced, which is
earmarked for public transport operation. Thisdded to the overall operating subsidy in the
model. This includes increased rolling stock ad aelrolling stock renewal. A fixed subsidy
level for public transport combined with increaseckes will earmark this part of the revenue
flow. The additional toll fare will increase therdand for public transport.

In scenario C, which corresponds to the Oslo paekaglternatives, a road pricing scheme
with no restrictions on revenue use is introdudeal. modelling purposes, the road pricing
aspect is approached by introducing social marginat pricing of cars equal to €4 in peak
periods (219% increase in relation to Oslo packggd he road pricing revenue will exceed
the subsidies needed for an optimised public tramsgervice level. There will be no upper
limit for the subsidy level. Five distinct publi@ahsport modes are considered, namely, urban
bus, metro, tram, regional bus and train. Tramyon@hd urban bus fall under the authority of
the city of Oslo, regional bus fall under the auittyoof the Akerhus county and trains under
the Ministry of Transport and Communications. Thesedes correspond to the market
segments referred in the Table above. All scenaresbased on the initial market demand
and take into account the marginal cost of puhirdk.

6.1.4 Efficiency

The Oslo package 2 scenario with fixed fares afidea subsidy per mode (implying a more
optimal use of the revenue on the different publmsport modes) would generate a total
social benefit increase of €146M compared to Oalckpge 1 (reference case) and 10% more
public transport passengers. The modeling work edseals that most of the benefit would
accrue from increased frequency on the Metro. Th#o Qpackage 3 scenario which
considered social marginal cost pricing for puliiansport fares and road charge and a
welfare optimal subsidy level without financial ebraints increases social benefit by €322
million, compared to Oslo package 1 (reference )casel 33% more public transport
passengers. Social marginal cost pricing of pubdiasport under the toll fare regimes of Oslo
package 1 and 2 implies a reduced public transpagpacity peak fare level. On the other
hand, in the context of the Oslo package 3 sceftgpigblic transport fares should increase
due to the removal of under-priced car traffic. TTmimised subsidy level (i.e. considering
subsidisation with no restrictions) is €115 millibigher than the reference level in the Oslo
package 1 and €103 million under Oslo package 2 difference between the optimised
subsidies levels in the Oslo package 1 and in thle Package 2 is due to the higher Oslo
package 2 toll fare. If road pricing is introducgasslo package 3), there will be no need to
increase public transport subsidies. A synthesighef major effects from the regulation
schemes is presented on the following table.

3 We refer to the scenario that considered sociagimal cost pricing for public transport fares aodd charge
as well as a welfare optimal subsidy level withfis&ncial constraints.
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Oslo package 1 Oslo package 2 Oslo %ackage
Social
marginal cost
pricing for
Reference Fixed ed public
case - . fares Fixe transport
p
Oslo Fixed Fixed d fares " d
No budget| subsidy xe No budget an and ares an
Package - total o fixed . road charge.
1 restrictions|  per .| restrictions . fixed
subsidy subsidy Welfare
mode total .
per subsidy optimal
mode subsidy level
without
financial
constraints.
Fare level Fare peak 1,44 -21% -219 219 -14% 7% 7% 62%
(E/trip) Fare off-peak 1,44 2% 44% 43% 3% 7% 79 -3%
Network | 'eauency | q g4 30% 13%  13% 34% -14%  -15% 30%
km off peak
(1000/hour) Fr%%‘;incy 1,94 165% 145% 146% 169% 739 68% 200%
Passenger| Off peak 144 -25% -27% -27% -24% 2% 0% -24%
C\E’/‘gﬁicéltg/ Peak 144 -60% 59%  -59% -61% 45%  -47% -54%
Capacity 90,5 28% 18%  18% 30% 15%  15% 52%
peak trips
Optimised | Non capacity| 5, 20% 4% 4% 24% 15%  15% 23%
number of peak trips
trips Off peak trips 75,3 14% -4% -3% 19% 2% 2% 16%
Total number| 21% 7% 8 21 10%  10% 33%
of trips
Change in subsidy (M €) 115 0 0 103 0 0 0
Cost and Passenger benefit (M €) 226 85 85 261 107 108 255
benefit External benefit (M €) 62 44 47 64 40 39 67
Total benefit (M €) 173 129 131 221 146 147 322

Table 20 — Synthesis of effects from regulation semes

Source: Revenue Deliverable 5.

Concerning the marginal cost of public funds one canclude that thewill depend on the

budget constraints and the alternative use of pubbney and/or the external cost of raising
funds by taxation. Wage taxation will have differemarginal costs compared to road pricing,
but this is only relevant if the taxation is earkeat for specific revenue use. A marginal cost
of public funds of 25% has been used in the analgsee this is the recommended value for
cost-benefit analysis in Norway. However the leeél budget constraints will strongly
influence the actual level and thus the conclusimos the modeling work. Note, that an
optimization run, using a marginal cost of publimds of 15% would indicate a lower
potential for “fare-financed” service improvements.

Considering the optimal pooling of funds from modstimations of the different packages,
one can conclude that Oslo package 2 is a small istehe right direction. Due to the
additional funding from the increased toll farergeused for public transport purposes, it is
possible to improve the level of service with a éoviare increase compared to Oslo package
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1. On the other hand, increased subsidies yieldsitipe cost benefit ratio, with benefits
depending on the level of freedom that operatorse Ha reallocate the service level. The
road-pricing scheme is a “superior scheme” in maays as the model evaluations suggests.
The potential benefits from introducing it are mugrieater compared to the other scenarios.
This is primarily due to the fact that service imypgments are made possible without
increasing the level of subsidy.

Complementarily to the modeling work it is also woto discuss the factors affecting the
behaviour of a lobby group and how their pressae iofluence the design of a regulation
scheme. In the Oslo case study two counties amdnsauthorities/organisations were
involved in the planning of Oslo package 2. Thggubhas been supported by several players
with a common interest in improving public trandpior the region. All players agree that a
good public transportation system is essentialtier overall transportation in the region. A
professional-administrative cooperation has be¢abéshed. This assures that most of the
controversies are solved. However, one generalradisen must be made. In Oslo package 2,
restrictions on car use were recommended to makeirthestments efficient in socio-
economic terms. However, such restrictions havebeeh included in the package. This can
be explained by the need for local political conmpise, which gives some players a veto in
the process. As a result there is an incentivetstre which probably leads to overinvestment
as each player (organisation) will focus on prgegith strong symbolic effect with minimal
political risk. With all players having a veto, &ais able to put at risk the notion of local
agreement. Therefore, it can be expected thatahkage will only be accepted if all players
have some symbolic projects included. Hence, therelearly a scope for prioritising
investments of high symbolic value.

6.1.5 Equity

Spatial equity issues from road pricing or tollssardue to the changes of the generalized
travel costs of drivers travelling between diffédrengin-destination (O-D) pairs. In the Oslo
region the tolls are levied on drivers enteringahg from the neighbouring county Akershus,
whereas car use inside the city is not levied. Theated a political problem asth Oslo and
Akershus had to accept the scheme. The solutiortav@armark the revenue use according to
who paid the tolls. As a result there has beennaienstanding that the revenue use from Oslo
package 1 is to be split in a 60/40 proportion eesipely between projects in Oslo and
Akershus with no regard to where the projects wdagldnost beneficial. For Oslo package 2,
it has been easier to cope with the problem ofi@paduity as there is a clear need for public
transport infrastructure investments both in Ogid & Akershus. Furthermore, the revenue
from increased public transport fare is used onatteial mode where it is collected. The
extraordinary revenue from the toll is used forjpcts in both regions. Spatial equity has
been a major issue with regard to the currentstilemes. The proposed Oslo package 3 has
taken this into account. Making drivers inside ¢itg also pay is a major issue. This could be
done by a new inner city toll circle or a road usearging-style scheme.

Horizontal equity implies that people with a similability to pay should pay the same
amount. In the Oslo packages this has been triemhtbyducing discounts for the heaviest
users. There are both monthly and annual passes, Tiis has been a priority rather than an
efficiency reason for users to pay for their exé¢oosts. The reason for this seems to be built
upon acceptability reasons. To make the schemégadlly acceptable such discounts were
agreed upon. Our model scenarios show great beriefih introducing a road user charging-
style scheme. This implies that charges are lefoeall trips and that no annual or monthly
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passes exist. On the whole, there seems to beragstonflict between efficiency issues and
acceptability issues with regard to horizontal §gurhe need for political acceptability has
made it necessary to put focus on horizontal eqagtead of economic efficiency through
marginal cost pricing.

6.1.6 Acceptability

Attitudes towards the toll ring turned out to bermpositive after it was introduced compared
to before its introduction, but citizens with a piee attitude of “environmental reasons”
turned out to be more negative. The public accegtasf a prolongation of the toll ring,
through Oslo package 2 and 3, is strongly depenalerthe revenue use. The public is more
positive if the revenue is earmarked for publim$ort. Both the political level and the
administrative levels are more positive towardskpges, such as Oslo package 2, compared
to the public. It is important that central goveemhalso contributes to the packages if the
different players are to reach agreement.

6.2 Warsaw case study

6.2.1 Scope

The Warsaw case studydeals with the concept of congestion chargingd (tog type) and

the use of the respective revenues for financitgcssd components of the urban transport

system. Currently, the introduction of a road ugd&rging scheme is not planned in Warsaw.

Notwithstanding, this possibility is formulated time 1995 long-term transport policy of the

Warsaw City Council. This conclusion stems from tf@lowing policy document’s

quotation:

“Adapting the system of financing transportationtite requirements of a market economy,

and creating a mechanism linking expenditures adsavith revenues from the system users

through:

v Using parking fees to supplement the financingoafd; parking and mass transit;

v’ Use of other fees as collected to date (leasingtraffic lanes, driver's licenses,
participatory fees of economic entities, etc.);

v Bringing about the financial participation in trgostation costs of employers who benefit
from the subsidised services of mass transit ag lmgeheir employees (these fees should
be designated for the subsidising of the operationksdevelopment of mass transit);

v' Creating the system of charging for use of selectedls (e.g. bridge crossing, and/or
access to the central area); and

v Establishment of an electronic fee collection sysfer use of roads and parking (the rate
should be linked with the level of congestion amel $tate of the environment)”

So far, only city center parking charging systemsrevintroduced being the respective

revenues earmarked for road maintenance and readtment.

6.2.2 Research questions

v" How the introduction of cordon charging and theedktion of revenues from charging
may influence travel behavior and overall qualityhe transport system; and

v" What is the acceptability of cordon charging by plaélic and stakeholders?

The research of the cordon charging system acaéfytatargeted car drivers and other

stakeholders, and mainly consisted in the followgngstions:

v" What is your opinion about introducing cordon cliaggn Warsaw within 5-10 years?
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v For the cordon surrounding the central area whatgghlevel is appropriate (from various
options given)?

v" How should revenues be used? For roads, publisgmat) for both or should the decision
be left to the city authorities?

6.2.3 Regulation schemes

In the case of Warsaw four regulation schemes amatysed:

v" Regulation scheme 1 - Entering the central arelaowtttolls;

v" Regulation scheme 2 - Entering the central areh aitoll of 1.12 €. This toll is applied
from 7 AM to 7 PM (total of 10 hours);

v" Regulation scheme 3 - Entering the central areh witoll of 1.12 €, which is applied
from 7 AM to 7 PM. Revenues from congestion chaggine used for the development of
additional arterial road with bridge in the outenes and for financing additional public
transport services needed as a result of modal(aglam line).

v" Regulation scheme 4 - Entering the central areh witoll of 1.12 €, which is applied
from 7 AM to 7 PM. Revenues from congestion chaggire used to upgrade the tramway
system and for financing additional public trangservices.

Moreover, the following assumptions were considdedthe purpose of the economic and

financial analysis (efficiency):

v' The cost of providing additional public transpogensces for additional passengers was
calculated through an assessment of the additiastaicle-km need. An increase in the
guality service standard was not considered;

v' Economic benefits were calculated taking into aotdine value of time saving for
passenger in individual and public transport asd &r goods vehicles.

6.2.4 Efficiency

In the case of Warsaw, the charging concept hasrriseen studied in depth. The simplified
analyses carried out, which entailed many assumptizased on expert judgments and
experience from other case studies, drove to geanli conclusions that should be considered
as preliminary. One of the main conclusions reladethe fact that a low willingness to pay
meant that a relatively low toll rate (approximgt€ll) had to be selected. However, even
with relatively low willingness to pay, a cordonarhing system could be financially viable
and provide additional financial means for invesitria transport infrastructure. If the whole
net revenues were allocated to financing infrastmecserving theuter area of the city, user
benefits would place the project just at the eddeviability. Allocating revenues to
investment in roads will give similar effects awasting in upgrading existing tramway
systems.

6.2.5 Acceptability

The results from the acceptability surveys shoved there would be strong opposition from
the public in relation to the introduction of a don charging scheme. However, the support
for this scheme can be expected from the side lobther stakeholders’ groups (policy
makers, civil servants, professionals, private @eand NGOSs). In relation to the use of
revenues while car drivers stated preference fadsmther stakeholders stated the preference
for two alternatives, namely, for a 50/50 splitvibe¢n the use in roads and public transport or
for the sole use in public transport. The followiigble presents the results from both
surveys.
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What is your opinion about introducing in Warsawthin 5-10 years) charges for
entering the central area?

Positive Negative None Total
Car drivers 26% 67% 7% 100%
Stakeholders 85% 11% 4% 100%

What charge seems to be the most appropriate?

249 € 1,24 € 0,50 € No opinign Other Total
Car drivers 6% 13% 31% 13% 37% 100%
Stakeholders| 20% 46% 19% 0% 159 100%

How to use revenues from cordon charging?

50% on
roads and | 100% Decision
Roads| 50% on public left to Other Total
public transport| authorithies
transport
Car drivers 52% 15% 7% 3% 22% 100%
Stakeholders 4% 46% 35% 4% 11% 100%

Table 21 — Results from the car drivers and stakelders surveys.

Source: Revenue Deliverable 5.

The experience with parking charges (introducedWarsaw in 1999) showed that, in
transitional economies, societies are opposingetises of solutions. However, following
the introduction of charging, surveys showed thawvas widely accepted. This leads to a
possible conclusion that, as was the case in Lantdh@endetermination of policy makers is
essential. In general, it can be expected thatateeptance of cordon charging and other
forms (such as bridge tolls) will expand if there &urther cases of scheme implementation in
other European cities of comparable size. At tbgpect, the level of economic development /
wealth is one of the main factors to be taken agoount.

6.3 Edinburgh case study

6.3.1 Scope

The Edinburgh case studydeals with the planned implementation of a roaer wharging
scheme, which was proposed for Edinburgh in Scdildhe case study area includes the City
of Edinburgh Council authority and the adjacenhatities (adjacent areas are referred to as
the Lothians). The City of Edinburgh Council’s anigl plans for road user charging go back
as far as the 1993 Lothian Transport Policies Rrogne. The 1999 Local Transport Strategy
for Edinburgh reiterated this intention. A numbéiratial charging schemes were considered.
These included single and double cordon optioné it investment package for public
transport improvements in Edinburgh. The revenueetoaised was legally bound to be used
for transport improvements. The City of Edinburgbu@cil finally proposed a double cordon
charging scheme with a 3.20 € charge on vehiclesund to Edinburgh. This scheme went to
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public enquiry in 2004. Following the results olazal referendum in February 2005, the
proposals for the implementation of the chargirfiesee were abandoned.

6.3.2 Research questions

v" What would a system of charging and revenue sharing that maximized social
welfare within the local political and institutional constraints look like for
Edinburgh?

v" What would be the equity impacts of such a system?

6.3.3 Regulation schemes

In the Edinburgh case study three types of regulasichemes were analysed. The main
elements of each one are the described below.

v' Regulation scheme 1, which corresponds to thengxisituation (the base situation),
which entails no road user charging scheme. It mlsludes an investment package that
would occur irrespective of whether or not a cotigascharge went ahead. The necessary
funds would be raised from existing revenue sourdé® following Table shows the
planned base investment package.

Area

Package *
J Edinburgh SESTR.A.‘N Total
authorities

Base Investment Package (public
sector funding unconditional on € 681M €90 M €771 M
the congestion charge)
Note: 2002 prices
Note: TIE (2004) "Statement of case"
* SESTRAN is a voluntary regional transport body fouth East Scotland whose
members comprise the local authorities within #ggon

Table 22 - Edinburgh’s base investment package

Source: Revenue Deliverable 5.

v' Regulation scheme 2, which corresponds to the atioge charging proposal and
associated use of revenues set out by the Citydiibrgh Council. This scheme is
characterised by the following aspects:

o Charging for Monday to Friday only (no charge aekends or public holidays);

o Two charging cordons. These are the city centrelaomoperating from 7am to
6.30 pm and the outer cordon inside city bypassatipg) from 7.00 am to 10.00
am;

0 A 3.20 € charge on vehicles inbound to Edinburghe Tharge applies only one
time each day independently on how many times botlons are crossed, After
introduction in 2006, the charge would be linkedhttation;

o Charge would only apply to vehicles entering thg.dNo charge would be made
for crossing either cordon on trips heading outefcity;

o Exemption of charge payment applies to:
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- Certain categories of vehicles such as emergenhicles, motorcycles,
taxis’’, buses and coaches, etc.

- Residents of Edinburgh, living outside the outerdoo (incl. Currie,
Balerno, Juniper Green, Ratho, South Queensferirkligton), would be
exempt from paying the charge at the outer cordon.

o All revenue raised by the charging scheme is edwmuhafor the transport sector.
Moreover, the City of Edinburgh Council proposedegenue sharing scheme in
which the net revenuifom the congestion charge would be used for ptsjec
which would benefit residents of local authoritingproportion to the trip origins
of those paying the congestion charge.

0 An investment package, proposed by the City of BEiaigh Council that would be
associated with the congestion charge. To diffeaenttransport investments
arising from the congestion charge from those thatild occur using funding
from existing sources CEC set out two transporestment packages for use in
the public consultation, the public inquiry and tieéerendum. The bagmckage
(referred to as regulation scheme 1 for the purpafsthe REVENUE study)
occurs irrespective of whether or not a congestlmarge goes ahead and a Base +
Additional package that was contingent on funding from thegestion charge. In
March 2003, four months after the Scottish Exeeuthad given approval in
principle to the congestion charge and its assediaddditional investment
package, the Scottish Executive decided it woutVigle up to €600M of public
funding for a tram scheme in Edinburgh. This fuigdwmas not contingent on the
congestion charge. The effect of this decision twamove the two highest profile
transport infrastructure projects from the Addiabnnvestment package to the
Base investment package. The following Table prsstve funding totals for the
two packages by area and funding source.

Area
Package . SESTRAN
Edinburgh i il Total
Regulation Scheme 1:
Base Investment Packgge (public € 681M £90M €771 M
sector funding unconditional on
the congestion charge)
Reqgulation Scheme 2:
Additional investment package £ 661M £566 M €1277 M
(funded by surplus revenue from
congestion charge)
Total €1342 M €656 M €1998 M

Note: 2002 prices
Note: TIE (2004) "Statement of case”

Table 23 - Edinburgh’s base + additional investmenpackage

Source: Revenue Deliverable 5.

%" Taxis licensed under the Civic Government (Scatjakct 1982
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(0]

A penalty charge would be applied if the standardrge had not been paid by
midnight on the day cordons are crossed. The penhldrge was proposed to be
equal to the parking penalty charge, i.e. 963#7 €

The responsibility for setting the charge, collegtithe revenue and overseeing
revenue has to lie with a single local authoritge TTity Council of Edinburgh was
proposed as the responsible authority. This utgtih formed a wholly owned
arms-length company, Transport Initiatives Edinbu d|E), to deliver major
transport projects. TIE would have been responsiole administering the
congestion charge and overseeing the investmeaheakvenue.

v Regulation scheme 3, which corresponds to varirtise other two regulation schemes.

The following table presents the main featureshef complete set of the regulation schemes

scenarios.
Increase | Increase in
Tram lines in PT PT Cordon
Scenario 1and 2 Tram line 3 | frequency | frequency charges Revenue
(investment) (investment) | outside inside peak (off- | sharing
Edinburgh | Edinburgh peak) €
(%) (%)
Regulation Base Yes No - None N/A
Scheme 1| scenario
Regulation Base +
Scheme 2| additional Yes Yes 3% 3% 3,2 (1.6)€ Shared
scenario
Regulation | VO scenario Yes Yes - - 3,2 (1.6)€ Shared
Scheme 3| v1 scenario Yes Yes - - 10,0 (5.0)€] Shared
V2 scenario Yes Yes - - 13,0 (0) € Shared
. 3,2 €rising
V3 scenario Yes Yes - i t0 15 € Shared
V4 scenario No No - 20% None N/A
V5 scenario No No - 20% 3,2(1.6) € Shared
. 40,0 (20.0) None-
V6 scenario Yes Yes - i € CEC only
. 40,0 (20.0) None-
V7 scenario No No - i € CEC only

Note: 2002 prices

Table 24 - Edinburgh’s regulation schemes scenarios

Source: Revenue Deliverable 5.

6.3.4 Effi

ciency

If the City of Edinburgh Council acts so as to nmaise the welfare of its own residents,
without any form of external constraint or reguwatby a higher authority, in its decisions on

cordon ch

arges and revenue use this may giveaigestiboptimal situation (from the regional

perspective and country perspective). In the woase, such a scenario may lead to a more

inefficient

situation for the region compared tce tkxisting situation (where congestion

3 A 50% reduction on the value of the penalty chasgapplied if the payment is made within 14 daising to

145.16 €if t

he penalty is not paid after 28 days.

11€



REVENUE D6 SYNTHESIS AND PoLICY CONCLUSIONS

charging does not exist). This is because the @itigdinburgh Council, by acting so as to
maximise the welfare of its own residents, hasgaificant incentive to charge residents of
other authorities’ high prices (i.e. a high corddrarge). Surplus revenue would be invested
in schemes that benefit only Edinburgh residentsichvleads to low investment in public
transport services (compared to for example alteresg such as reducing local taxation).
Residents of Edinburgh would benefit at the expefdkose in the surrounding area.

In practice, the City of Edinburgh Council actuafiyoposed charges below the level that
would maximise the welfare of its residents as wslbelow the economically efficient level
for the region. It also proposed a revenue shagrgement with its neighbouring authorities.
There are various possible reasons for this. Firgtimay have feared the consequences of
excessive charges for the retailing and businegsrsésuch impacts were not included in the
MARS model). This will be a restraining influence oities particularly where they have
closely competing neighbours. Secondly, in Edinbuttge proposal faced a public inquiry
and was subject to the approval of the Scottistcitkee and therefore subject to a degree of
higher control. Thus there was a need for the Git{zdinburgh Council to try to establish
consensus with its neighbouring authorities.

The optimal cordon charges (i.e. the cordon chatfggismaximise regional/national welfare)
are €10 in the peak and €5 in the off-peak. Sinatiges generate more revenue than can be
efficiently invested back into the transport systend could only therefore be charged by a
government that was not constrained by earmarkirige transport sector. However the road
user charging legislation in Scotland constrainée City of Edinburgh Council to
earmarking. In such a situation, the toll at whichximum economic efficiency is achieved
is lower than that if earmarking was not requireBor Edinburgh the modelling analysis
indicated that the optimal toll with earmarking epps to be approximately that proposed by
the City of Edinburgh Council (i.e. €3.20 in peakda€1.60 in off-peak), which is about a
third of the optimal transport price.

A related issue is that not only would a benevolgmiernment be able to charge optimal
transport prices and generate a revenue surplasyduid it be able to use that surplus to
reduce other forms of taxation. If the other forofigaxation were distortionary (e.g. income
tax) then this would generate further economiccedficy benefits. Other research using the
MARS mode® indicates that the toll that maximises social amfis higher if the marginal
cost of public funds is taken into account thantifs not. As the optimal toll without
accounting for the marginal cost of public fundsemtes very high levels of revenue surplus
(more than can be efficiently invested in the tpams system) one can anticipate that the
optimal toll whilst accounting for the marginal tas public funds would generate even
higher revenue surpluses. Moreover, if revenuelgses were used to reduce distortionary
taxation then, for a given toll, the welfare gaioul be higher than reported if the marginal
cost of public funds had been included in the mlotglprocess. Note that the economic
efficiency effects arising from the marginal co$tpablic funds have not been modelled in
the Edinburgh case study.

Current legislation in the UK requires that revemased has to be used to finance local
transport schemes and there are only a limited eunolb economically efficient public

39 And other models such as START, MEPLAN and RETRIREL (Fridstrom et al, 2000; Fridstrom et al,
2001; Timms et al, 2005).
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transport projects. If one was to maximise the aegi welfare then the optimal cordon
charges produce a significant financial surpluscivltiould not be spent in the transport sector
without investing in inefficient projects. A relai@n of current legislation to permit any
financial surplus to be spent in other sectors @dherefore be necessary. In theory, then,
control of price setting and revenue distributibowd reside with either a joint partnership of
local authorities or the Scottish Executive asisgalscheme managers.

The following Table presents a synthesis of theral/eémpacts on welfare and present
finance value associated with regulation schemesaws analysed in the Edinburgh case
study.

Welfare effect - | Welfare effect - | Present Value
Scenario overall study Edinburgh of Finance
area residents’ (PVF)
REGUIE Base scenario 31,7 -232,0 -669,1
Scheme 1
Regulation Base +
Scheme 2 additional 830,8 525,0 220,6
scenario
Regulation | VO scenario 940,0 683,0 393,6
Scheme 2 v1 scenario 1.650,8 2.456,0 2.982,3
V2 scenario 1.819,8 1.423,0 1.039,2
V3 scenario 1.698,5 1.148,0 711,3
V4 scenario 16,0 -8,8 -78,9
V5 scenario 867,7 882,0 1.257,8
V6 scenario -2.251,6 4.630,0 8.449,9
V7 scenario -2.186,1 4.824,0 9.426,2

Note: 2002 market prices, €M, 30 year present value

Table 25 — Synthesis of the overall impacts on walke and present finance value in the
Edinburgh case study.

Source: Revenue Deliverable 5.

6.3.5 Equity

The modelling work shows that an inequitable outeamould occur if the City of Edinburgh
Council was able to set up the congestion chamgédsise the respective revenue in a way that
maximised the welfare of just its own citizensthis context tolls would be set at such high
level that the residents of neighbouring authasiti®uld experience such a disbenefit that the
region as whole would be worse off than if transpoices were left as they are now. On the
other, the modelling results also suggest thatatlng the revenue in proportion to trip origin
was, in general, equitable in a spatial perspectivefact, populations of the areas which
borne additional costs as a consequence of theesting charge would be compensated as a
consequence of the congestion charge. Whether bitheo cordon charging structure is
perceived as being equitable and therefore acdeptanother issue.

Other equity concerns emerged when consideringotential impact of greater delay within
Edinburgh through an increase in the usage of @iransport, and a decline in the usage of
public transport. This could have lead to a detation in the service quality provided, which
would impact on the lowest paid workers within ttigy. This results from the fact that
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around 45% of Edinburgh residents do not have actes® car. A major concern among
regular bus users relates to overcrowding on sesvithe results from the modeling work
carried out in this case stuydid not support these concerns. They showed et tser
charging reduced congestion and improved journaggifor both private motorists and bus
users, and consequently improved the quality ofiptitansport.

6.4 Cross-boundary acceptability case study

6.4.1 Scope

The Cross Boundary Acceptability case study builds upon the work developed in the

Edinburgh case study and analyses the cross bourstares. Whereas the latter primarily

deals with efficiency and equity impacts, the form@cus on technical and organisational

feasibility and acceptability, with particular engdis to the acceptance of the scheme by

neighbouring authorities. Hence, the acceptabdéage study is essentially related with the

Edinburgh’s road user charging scheme that werpuiolic enquiry in 2004 (Regulation

Scheme 2). It is worth reiterating that the caseysareas covered both the City of Edinburgh

Council authority and the adjacent authorities. Hoeeptability case study addressed the

following research issues:

v' Institutional structures governing the road usergimg scheme;

v Review of consultation process, the range of cdessland its effectiveness

v' Development of an acceptable strategy for spatistribution of road user charging
revenues,

v' Development of practical guidance for authoritiégnping an equitable distribution of
resources.

6.4.2 Research questions

Who should set the cordon charges?

Who should collect the revenue?

Who should decide on how the revenue should bet®pen

What is the effectiveness of the consultation pge@s a decision-making tool?

How to develop an acceptable strategy for the abdistribution of road user charging
revenues?

ANENENENAN

6.4.3 Regulation schemes

The cross boundary acceptability case study foougechnical and organisational feasibility
and acceptability for the scheme proposed in Edutiuwith particular reference to the
acceptance of the scheme by neighbouring authsritfihe regulation scheme under
investigation is characterised by the featuresqmiesl below:

v" Which investment rule? According to the law, allerues raised from the pricing scheme
were earmarked transport improvements in the Edgibarea. Moreover, the revenue
could not replace funding allocations previouslynearked for transport improvements.
Thus, the pricing scheme revenue was all to betiaddi expenditure on transport, over
and above the level originally determined in theeadze of such scheme.

v" Who makes investment decisions? Transport InigatiZdinburgh was established in May
2002 to deliver major transport projects for thig.cilt is a private limited company with
non-profit status, solely owned by City of Edinblui@ouncil.

“0 Similar results have been achieved in a modellingk that addressed the London congestion charge ca
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v' What use of revenues, what financing? The reveaised must be treated as an additional
source, “with no claw-back of existing sources wfding for transport”. There is also a
commitment to “fair treatment of those who pay tiarge, and those who benefit from
the schemé™. However, there were no clear plans at this s(2684) as to the process
for enabling revenue allocation, particularly foetlonger term. It was recommended that
SESTRANS? members should convene on a regular basis, (a €ting Charge
Revenue Allocation committee), in which members uthohave met, discussed and
agreed the allocation of funds between authorit@gy of Edinburgh Council and
Transport Initiatives Edinburgh had not, at thaigst produced a package of investment
measures necessary to complement the impacts otdhgestion charge. The Local
Transport Strategy Base Strategy would see fundomginue as it is at present. This
strategy involves expenditure of around €672M (€B2M) between 2006 and 2026,
within Edinburgh City limits and roughly €80M (E5QMor schemes in neighbouring
council areas. The €672M includes €600M for thelementation of trams in the city,
funded by the Scottish Executive. This would allssme new transport investment, but
under this scenario, in the absence of congesti@rging, the predicted expenditure
available for other transport would be very limitddnder the Preferred Strategy, a
congestion charging scheme would be introduced.Sdwdtish Executive requires that all
the revenue generated from the scheme (€1184M ®@)es additional to whatever was
already earmarked for transport.

v" Who sets prices? The charge was based on thehdédhbse who create the pollution
should pay the charge, based on the ‘polluter payiple’ (those who create pollution
and contribute to congestion will pay for the damakey inflict upon unwilling third
parties). If however, drivers actually paid pri¢bat reflected the “true” cost to society,
then the price could potentially be far higher tH83120 per vehicle per day. It was
predicted that the €3.20 charge would fall shorthef marginal social cost of one vehicle
upon another.

v" What actors are involved, with what functions? Brzort Initiatives Edinburgh was set up
by City of Edinburgh Council to implement and ogerthe charging scheme. and has the
following tasks:

o Develop, finance and procure major transport sclserdentified in the Local
Transport Strategy;

o Develop the business case for congestion chargimy pocure the resultant
scheme;

0 Manage the finances arising from congestion chgrgin

v Public or private provision? Transport Initiativedinburgh was set up as a private
limited company.

6.4.4 Technical and organisational feasibility

A problem with collection of tolls exist. Some mosis would have to pay both bridge tolls
(which are viewed by some as a charge to entecitileand also the congestion charge. The
single cordon scheme (with a cordon around onlycihecentre) would have been easier to
implement than the double cordon scheme as it hadhness impact upon other local
authorities - although it neither solved the tramsproblems nor raised enough revenue. It

“1 The commitment to the use of revenues is docurdentéEquity issues for Fife from Edinburgh Roadeds
Charging proposals”.

2 SESTRAN is a voluntary regional transport body $auth East Scotland whose members comprise thé loc
authorities within the region.
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should be stressed that there was a general pévgpt@at the scheme was politically driven
than a transport problem. Although, Transport dtities Edinburgh was committed to follow
the principle of direct connection between who pidngstoll and who benefits, the criteria for
this was not clear since the Ministerial guidane@s wague and formal regulations were not in
place. Hypothecation of revenues would be requsiece it brings transparency. However the
cost of administrating the scheme is a problem.

6.4.5 Acceptability

Had a single regional authority with appropriatgalepowers existed, and been in a position
to manage revenue collection and distribution,nteigghbouring local authorities would have
had greater direct ownership of the scheme and dvballe been less likely to oppose it.
Although the scheme was ultimately blocked by Edmgh residents, stronger support across
the region might have helped to build a more eifeatampaign in favour of the scheme, and
ensure wider media and political support. Hencesingle authority would be needed to
develop the scheme on behalf of the entire region.

The referendum, which placed heavy emphasis orsagelecision, was a high-risk strategy
which failed. As a decision-making tool, the refetem proved to be flawed because there
was no legal process to use electoral register fdatauch a purpose and because City of
Edinburgh Council, as scheme promoter, had nodioti®n to canvas opinion amongst non-
residents in this way. It can be concluded that ltb&ling of a referendum was neither
necessary, nor the best way of reaching a dectsiom scheme of this type. Market research
is probable better than a referendum as, if dofectfely, can be used to show public
support.

A key difficulty in the consultation process restadthe fact that although improvements and
the potential of charging revenues were talked alabuength improved services have not
been provided prior to the referendum. If they badn provided before the referendum, there
would have been an instant noticeable improvemerservice provision which could have
contributed to foster acceptability.

The congestion charging package was marketed ew anfain features based on the principle
of allocating revenue back into public transpomef the features was the commitment to
improving bus services within Edinburgh itself, wiiwas largely concentrated on the
improvement of largely non-commercially viable ‘déb routes’. Whilst the revenues were
promised to improve these lightly used daytime ises; this funding would not have
impacted positively upon accessibility on the dcaninradial routes, made up of commuters
from surrounding areas, including the Lothians Biid. Therefore, the package was sold to a
bus user market within Edinburgh, of whom playettelirole in the key problems of
congestion along radial corridors. On this badiscauld be concluded that the scheme
proposed was illogical, as it would have requiresignificant slice of charging revenue to
subsidise inefficient and commercially unjustifialus services around Edinburgh.

6.5 Funding urban public transport in Berne

6.5.1 Scope

The Swiss case study included the analysis ofiagistind new proposals for a fund to finance
additional investments in urban transport infrastite for the Region of Berne. Indeed, like
other urban areas in Switzerland, the Region oh8dacks financial resources to alleviate
bottlenecks in road transport infrastructure anthepublic transport network.
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6.5.2 Research questions

v' What are the convincing design elements of the meposals for fund solutions in Swiss
urban areas if the theoretical findings developedhe REVENUE project are taken as
guidelines? How could the proposals be improved?

v What are the consequences for the existing invegBnscenarios if urban transport
pricing is oriented at a theoretically better prigiregime, i.e. at social marginal cost
pricing?

v' What cost recovery degree would result in this sopsolution? Would the revenues be

sufficient to cover the costs of investment scarsaunder discussion?

What are the key sources of efficiency gains aeffiziencies of the different proposals?

Which organisational and institutional solution Wbbe suitable taking into account the

specific problems arising if several governmentlsvare involved in transport pricing

and investment?

v What are the politically most relevant distribu@nimplications of the different
proposals?

v" Which design features are crucial for the accefitplnf the urban transport fund and
what is the current level of acceptability with aed) to these design features?

AN

6.5.3 Regulation schemes

In the Swiss urban transport fund three regulagimemes have been considered:

v' The status quo regulation scheme (A) correspondshéo existing urban transport
financing regime. All existing transportation reldttaxes are federal except for annual
vehicle taxes (to cantons) and parking fees (to ionpalities). Federal funding is
restricted investment in infrastructure with a oewil or national importance (not local)
and for contributions for regional public transportbe Canton is the main source for
investment in new road and railway capacity. Cawsion is approved by the regional
parliament, planned by the regional administratiod carried out by private contractors.
Although the municipalities have little respondililfor transport planning they are
responsible for spatial planning. An integratediggort network is also hampered because
public and private transport are treated at diffecantonal authorities;

v' The proposedegulation scheme (B) consists in two newly creatdzhn transport funds
at the national level, which are financed by a péfuel tax revenues, a surcharge on the
fuel tax and vignettes. Existing transport taxesndd change. The funds are used to
finance short term transport solutions (urgencydjuer more long term solutions
(infrastructure fund — up to 20 years). Cantons aridhn municipalities are responsible
for the development of agglomeration programmege@tment proposals) if they wish to
apply for funding from the infrastructure fund.

v The superior regulation scheme (C) considers an urlbansport fund with optimal
transport pricing in urban transport. The schemémsed to the city area. Investment
choices are made on the basis of a theoreticalll faended approach and considering
long term investment needs. The accruing revenoeddcbe used instead of federal
funding to finance optimal investment in urban gaort systems.

6.5.4 Efficiency

Revenues from an urban road pricing scheme orieate®MCP would be higher than the

current revenues from transport charges and tasmergted in urban areas. Given the same
expenditure for the urban transport system, lesemgé tax money would be needed for the
financing of an implementation of the optimisedastment package. This could provide an
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opportunity to lower general taxes at the locaklgincome tax and tax on assets). As these
taxes have the higher marginal costs of public $utichn an urban road pricing oriented at
SMCP, a welfare increasing effect would be expected

6.5.5 Equity

Assuming that the infrastructure fund should belpdinanced by a mark-up on fuel tax then
those living in non-urban areas would partly finrangrban transport. Advocates of the
proposal argue that about 70% of the Swiss popudive in urban areas and that a similar
share of the total vehicle kilometres driven by enised road traffic in Switzerland is covered
on urban road networks. A federal contribution tbam transport can be therefore justified
from a distributional point of view. A similar arent can be brought forward in the case of
the urban area of Berne for the proposed regulasidmeme. About 10% of the total
kilometres driven by private motorised road trafficSwitzerland are on the road network in
the region of Berne and accordingly a similar shafréhe total mineral tax revenues are
produced in this region. In financial terms, thisage is much higher than the federal
contribution the urban area of Berne can realiyiexpect for the investment projects of the
optimised package.

Concerning distributional effects between low ineand high income transport users the
results show that a price increase through thediction of SMCP would have a greater
effect on lower income groups. Although high incogreups spend more on private road
transport in absolute terms, the share of theseraifures on total income is smaller. Note
that a road pricing scheme oriented at SMCP shthddretically replace existing transport
charges and taxes and not be added on top of theynadjustment of existing charges and
taxes would have policy-relevant distributionaleets between different state levels because
the existing charges and taxes are predominatelgdeat the national and at the cantonal
level.

6.5.6 Technical and organisational feasibility

The technical feasibility of the “proposed reguwatscheme” remains challenging and can be
only introduced in the long term. The organisatlofeasibility of the proposed regulation
scheme requires substantial changes at the fedeihl cantonal level for a successful
implementation. Some organisational challenges memir example, the timing and
harmonisation of spatial and transport related mlaninstruments that have been developed
and used by different bodies of the public autiesitn a rather uncoordinated way. The
implantation of the superior regulation schemegtam optimal pricing, would be even more
demanding.

6.5.7 Acceptability

The effectiveness of road pricing schemes is gtilstioned and and adverse impacts on low
income groups and business activities locatedercity centre are often mentioned. Anyway,
the “proposed regulation scheme” has less accdipyalproblems than the “superior
regulation scheme”.

6.6 Conclusions from urban case studies
The urban case studies generally show that margowal cost pricing brings benefits which

could be amplified if the revenue replaced otheremdistorting forms of tax revenue. This
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would suggest avoiding earmarking. However, earingrk not just in terms of the transport
sector but also in terms of the geographical avseavhose benefit the revenue is to be spent —
appeared to be an essential element of gettingptaotee. Such earmarking requires adequate
institutional arrangements to facilitate the negiidn and enforcement of such revenue
sharing agreements. The following are further assions stemming from the Oslo and
Edinburgh cases studies.

6.6.1 Earmarking and efficiency

A main conclusion stemming from the Oslo case stigdihat whilst earmarking is a sub-
optimal approach from an economic perspectives, &n important condition for acceptability.
Note that an earmarking strategy causes revenussfiged to projects in the transport sector
which may mean investing into inefficient projectger-and-above a certain level or as in
Edinburgh’s case reducing the cordon charges tiecatethe limited amount of efficient
transport projects that were available. For thigsom, leaving a portion of revenue ‘un-
earmarked’ that can be used flexibly may be a reffieient option. In the case of Edinburgh
such a proposal would entail a relaxation of legish to allow investment into alternative
sectors. Edinburgh’s findings further suggest tiratthe presence of cross-boundary
competition there are incentives for revenues taubed sub-optimally if left to the local
authority representing that city. This is due he tagenda that would be set by any local
authority in terms of maximising the welfare of isvn citizens at the expense of other
authorities.

6.6.2 Political acceptance and consensus

Oslo’s case study work has revealed that politcaeptance is a priority and is something
that must be achieved prior to considerations étiehcy in terms of the use of raised
revenues. Edinburgh attempted to build consenstis ether authorities on the basis of a
revenue sharing system which, the modeling anaysmonstrated, worked well in moving
towards an equitable and efficient situation. Hogredue to institutional shortcomings which
made such arrangements unenforceable, acceptamoeebeauthorities was low. In the cross-
boundary research it was concluded that consessesjuired to be built on a regional basis,
with an agreed and committed use of revenue, tpdreeived as efficient and fair. The
mechanism to deliver the scheme should not directlolve the local authority. An
independent collector and distributor would be igasle arrangement to develop the scheme
on behalf of the entire region. The new Regionabn§port Partnerships may work well to
take forward future proposals. Consensus and amoegtoth on the political level, and with
stakeholders and the general public, is a key cstoee in the development of any road user
charging proposal-style proposal.
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7 POLICY CONCLUSIONS AND RECOMMENDATIONS

The REVENUE project originated from a growing reation that the efficiency, equity and
acceptability of transport infrastructure chargpicies depend on how revenues from the
charges are used. This final chapter summarise® sufnthe thinking that went into the
project and the lessons that emerged. More in Idé¢ha@ chapter has endeavoured to review
and synthesise the principal findings of the caseliss on the efficiency and welfare-
distributional impacts of transport pricing and eaue use schemes. By design, the studies
share some common features, most of them using/®EINO model or a variant of this
model. But the studies also differ in many wayse tmodes of transport involved, the
institutional settings including rules on revenwse,uthe nature of the questions that were
addressed and so on. Conclusions on some of tistiope also differ. These differences raise
the issue whether general policy insights can lkeargd from the studies that carry over to
other jurisdictions, transport modes, institutioeavironments and so on.

There are clearly limits on the transferabilitydeftailed findings such as the economic merits
of a particular type of investment, or the degrepublic support for a given policy package.
Results at this level are sensitive to case-stpeygific factors such as congestion levels, the
marginal cost of public funds, public trust in lbgavernments and so on. The value of the
case studies lies more in illustrating how pricengd revenue-use policy packages can be
analysed and the range of results that are pos3ib&y are also useful for illustrating general
principles such as:

« interdependence between pricing, earmarking anesinvent decisions;

« dependence of policy impacts on characteristich@$tatus quasuch as levels of fuel
taxes, quality of public transport service and 8p o

« sensitivity of welfare impacts to assumptions abdww the benefits from
expenditures are incident across population oretlav groups (e.g. low-income v.
high-income households, local freight transportertsansit freight operators, etc.).

The remainder of this concluding chapter elaboratesthree of the questions that were
addressed in the REVENUE project: the merits ofmeaking, acceptability of charging and
revenue use policies, and assignment of respoitigibifor charging and revenue allocation
before making some final comments.

7.1 Merits of earmarking

Although widely practiced, earmarking is controvalrsVarious arguments for and against it
were reviewed in Chapter 2. It was seen that tteugistances in which complete earmarking
of revenue for use within the mode on which itased could be theoretically justified were
likely to be rare, and the case for earmarkingherd@fore more likely to rest on pragmatic
grounds. The case studies identify circumstanoewhich revenues are best allocated to
particular uses in which case earmarking the reeerar them is justified. This may entail
returning the money to the facilities on which tearges are levied, or it may call for cross-
subsidisation of other facilities or other modeBe Tase studies also report survey and other
evidence that earmarking enhances acceptabilityn&ing may increase efficiency too if it
deters politicians from making self-interested dieis that are socially wasteful. But
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earmarking can harm efficiency by preventing mofreyn going to the most economically

worthwhile uses. A clear example of this is theuregment in Britain that all revenue from

urban congestion charges must be devoted to trenspo the case of Edinburgh, efficient

charges would produce more revenue than can effigiee used in the transport sector, and
the opportunity to use this revenue to reduce othistorting taxes is prevented by this
requirement.

In some circumstances earmarking may in fact cHamenues to both economically
efficient and publicly acceptable uses. Yet, evesil-targeted earmarking schemes will be
undermined if funds from other sources are redioegh offsetting way? This has been a
concern in Britain as Richards (2005: 83) point¢ megarding local road user charges.
Implementation of London’s congestion charge wasaty facilitated by the fact that a large
majority of London commuters use public transp&drmarking the revenues for improved
bus services was therefore virtually guaranteecertbance acceptability of the charge.
Devising a popular earmarking scheme is likely éonuch more difficult almost anywhere
else — as Edinburgh’s experience demonstrates.

7.2  Acceptability

There is now abundant evidence from various coemtiiat acceptability issine qua norof
transport policy reform. Acceptability appears tavé been a major consideration in the
design of the pricing and revenue use policy paegdboth implemented and proposed) that
were examined in the case studies. There is amylierce in the case studies that
earmarking may help achieve acceptability. Howesgtakeholders must be convinced that
charges will be imposed fairly and evolve (or remfxed as the case may be) as promised.
And if revenues are earmarked, there must be as=tirdnat moneys will be allocated as
intended and without offsetting reductions from esthsources. TheEdinburgh study
remarked on how a lack of legal obligation for @i¢y of Edinburgh Council (CEC) to share
revenues undermined the confidence of residengsdsuthe city.

7.3 Assignment of Responsibilities

Thus institutional arrangements are very importé&ssignment of responsibilities for user
charging and revenue use decision-making dependsgous considerations. One is local
knowledge about congestion, the merits of alteveainfrastructure investments and so on,
which favours assignment of responsibility to loggivernments. By contrast, spill over
problems between regions related to inter-regidredific, pollution, etc., call either for

centralised government control or coordination ket neighbouring regional governments.
The Edinburgh case study illustrates the dangers of delegatiegsin-making to an

authority below the level at which the impacts viaé felt, and correspondingly the need to
develop proposals on a consensus basis betweeoritiath In Oslo, consent of all affected

%2 According to Bos’s (2000) definition of earmarkidgdicated revenues provide only part of the tataknues
required to fund a public good. Alternative souroasst therefore be tapped, and net funding wilpdfahey
are withdrawn.

%3 The challenge is becoming apparent for the prapt#€ national road-pricing scheme. A survey in 12695
(RAC foundation 2006) points to a decline in supgor road pricing since 2002. The decline is appamnot
only for tolling in general but also for tolls thate earmarked for particular purposes: reductiansther
motoring taxes (down by 3,5% to 71%), improvemerfitads (down by 11% to 60%), and a package imatud
better roads, better public transport and betégficrmanagement (down by 10% to 61%).
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authorities was required and the negotiation betwesighbouring authorities worked more
smoothly.

It has become popular to delegate transport infrestre financing and operation to the
private sector — this is common for ports and aigpoas well as significant parts of the
motorway system (only in rail transport is it rar&he primary motivation is to lower costs
but it is naturally associated with earmarking @fenues. In other cases responsibilities have
been devolved to independent bodies. Buéss railway investment fund FINOV and the
French funding agency AFITF are two examples mentionethencase studies. In this case
the motivation usually derives from governmentuagl Politicians pursue hidden agendas or
succumb to regulatory capture and this resultslosa of trust or credibility. Lack of trust in
government is evident from tli@erman survey of road hauliers who expressed a preference
for revenue collection and allocation functiond®made either by an independent motorway
operator or by separate government agencies. Howthe survey also revealed a lack of
support for charging and revenue collection by iaape company. The case study attributes
this attitude to adverse experience with TollCdlféc

7.4  Final Comments

Three of the case studies in this rep@slp, Switzerland andGermany) describe transport
chargingcumrevenue schemes that have been implemented amdrafgpbe meeting their
goals relatively well. In the case Oflo passage of the legislation for Oslo Packages 12and
was enabled by the ability and willingness of thajaon stakeholders to bargain towards a
consensus. Th&erman HGV toll was facilitated by the perception thatngestion and
infrastructure deficiencies were a major problend ay a design scheme that addressed the
problem and was also seen to be TailOn balance, it appears that transport chargitgils
efficient and politically feasible only if accompead by an acceptable revenue-use plan and
an effective information/marketing campaign .

We have seen that the theoretical case for earntarkivenue for use either in the transport
sector as a whole or in the mode or region in wkhehrevenue is raised rests on assumptions
that are unlikely to be often realised in practireover, where earmarking is practiced it
risks forcing the authority in question to use mpmeefficiently or (as in Edinburgh) to hold
charges inefficiently low. Thus if governments abube relied upon to act efficiently
earmarking would be at best pointless and at vaastaging.

However, earmarking may play a part in achievingaagneptable, fair and even efficient
outcome. Moreover it must be remembered that tipdicgtion of a systems dynamic model
to Germany produced a stronger case for earmathing the other studies, which used static
models. This may be a result of particular circiameés or assumptions, or it may reflect the
fact that long term dynamic behaviour brings intaypgfactors not considered or modelled in

¥ Waning trust in government is also evident fromR¥&C (Royal Automobile Club) survey in Britain (RAC
Foundation 2006). According to the survey the patice of road pricing as just another tax wouldassuaged
only if it were administered by an independent agerSeventy nine per cent of respondents suppated
independent body (up from 74% in 2002) while or¢dwould trust government (up from 10% in 2002).

% Indeed, a case study for the TIPP project consitite scheme to be a Pareto improvement (SeidéRe05:
xii).
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other case studies. It is therefore necessary ke &apragmatic approach, treating each
proposal for earmarking on its merits.

What is also clear from the REVENUE case studieth& whilst in general a move to
marginal social cost pricing will improve efficigncthere is often a case for charging more
than this for the use of transport infrastructuwkere SMCP pricing will leave a need to meet
deficits on existing infrastructure or investmeepeds from distorting taxes elsewhere in the
economy.

Thus in conclusion we see a need for earmarkingcdnsider it necessary to design schemes
carefully to ensure an acceptable trade-off betwed&oiency, equity and acceptability. We
see an argument for multimodal infrastructure fumdisch permit cross financing and take
detailed decision taking away from politics to mandependent bodies. And we see a case
for mark-ups over and above marginal social costviged that these are designed to
minimise distortions and to fund deficits or invasnt projects that are the result of efficient
and equitable decisions on pricing and investment.
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