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Executive Summary

The UNITE project is desgned to support policy-makers in the setting of charges for
trangport infragtructure use.  The purpose of this report is to advance and prioritise
subsequent methodologica and empirica developmentsin the project.

The report begins by identifying the key policy issuesrdevant to UNITE. These are:

1 how should the dructure and levd of charges for use of infrastructure be
determined?

2. which financid and socid cost coverage condderdtions ae reevant in
determining charges, and what are current levels of cost coverage?

3. how can far charging be promoted between and within modes, aso avoiding
discrimination between users of different nationdities?

Thee policy issues imply the need for a highly dissggregate sysem of information.
This may indude margind, variable and fixed cods, benefits and revenues. Both
financid and socid costs ae rdevant, but costs that are purdy internd to the
individud user should be exduded — such cogts are not rdevant in the caculation of
actua charges.
At the most disaggregate levd possble, the UNITE informaion would be used to
answer questions of:
effidency — what are the margind cogs of making a trip on any link in the
trangport system, and how do these compare to margina revenues?
equity — how much does any individud user of a certain group (income group,
for example) pay for atrip, in rdaion to the costs imposed?

At present, it would be extremey demanding to creste a comprehensve information
system — coveing dl modes, trangport linkg terminds, for al user types - for any
country — and the codts of data collection could exceed the benefits of doing so! Y,
as this report’s brief worldwide review indicates, exiging accounts contain data that is
0 aggregate that nether efficiency nor equity questions can be swccessfully answered
a the levd of deal needed to set charges for any individud pat of the transport
sysem. All they can do is offer some broad guidance on likely levels of charges for
some elements of cogt, and current levels of cost coverage.

Exiging accounts answer a number of interesting policy questions, but not the key
policy issues identified for UNITE. Therefore, UNITE's ambition must be to provide
much more disaggregate transport accounts wherever possble, together with highly
dissggregate - and transferable- margind cogts.

The “ided accounts’ provide the blueprint for the dructure and  methodology
underlying the ambitious form of accounts. The “pilot accounts’ provide empiricd
accounts that are a compromise between “ided accounts’ and what is feasible for the
18 countriesin UNITE for which accounts will be produced.

Thekey features of the ideal accountswill include;

a high levd of dissggregetion — reflecting factors such as location and time
period a the trangport link or termind leve;
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full information aout the financid and socid cost dructure — induding
margind, variable and fixed codts,

gmilaly, full information on the chaging/ taxaion dructure — induding
variable and fixed components;

use of a basis of socid cost accounting — as opposed to a purdy financid or
business accounting besis;

dynamic - examining changes in response to new charging dructureslevels
through the use of trangport moddling and enabling the non-linearity of cost
functions such as congestion to be taken into account by means of demand and
supply interactions,

cgpable of aggregetion to the gppropriate level of decison-meking — to engble
examingion of who incurs costs and how much they pay, for different
geographic areas, modes, income groups €tc.

In contrest, the compromises necessary to ddiver the pilot accounts are likdy to
involve limitationsin reaion to:

levd of disaggregetion — this will be depend crucidly on the levd a which
exidting datais collected, and so will ke highly country-specific;

absence of trangport moddling — costs will be reported at the current leve of
trangport demand.

Two additional fundamental aspects of the accounts are that:

there should be no arbitrary dlocation of cods to user groups — the cods that
ae truly joint to a number of user groups should not be fully dlocaied to the
individud user groups. This implies that a the most disaggregete leve (eg. a
gngle trip) only a very limited alocation of costs can be made. In contradt, a
an aggregate leved (eg. the road or ral sector) nearly dl codts can be dlocated
to the sector; and,

cog information should rdae to the present and future, and not the past —
future rather than higtoric costs are of relevance in the accounts, snce costs
incurred in the past ae sunk codts that cannot be influenced in any way.
Future costs include the codts of new infrastructure and renewds, but exclude
aspects of existing infrastructure thet do not generate renewa codts (e.g. land).

In padld with the ided and pilot accounts development, significant methodologica
and empiricd advances will be made in UNITE in reaion to magind coss This
report seeks to highlight key technicd issues rdating to both margind codts and
accounts, and to provide direction for future project developments by determining
which issues should be answered a this sage of UNITE, and which should reman

open a this gage.

The last dement of the UNITE project, combining both transport accounts and
marginad costs, is the “integration” componet. In order to maintain focus the policy
issues of primary relevance in UNITE omit a wide range of issues of relevance to
charging for trangport infrastructure a comprehensive information system.
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To address these issues, integration must consder how a wider range of policy issues
can be teken into condderdtion. Integration may thus be interpreted as an even more
amhitious system of trangport information than the ided accounts — as a “higher leve
concept” which will provide a comprehensve system for trangport costing and
pricing.
The additiond policy issues that should be taken account of in the integration reseerch
may include:
efficiency congderations — making use of margind cost information;
cost coveragel equity issues — usng information from the accounts;
optima infrastructure capacity invesment rules — usng socid cost  bendfit
andysisto prioritise investments;
optima setting of regulaory dandards — again, usng cogt benefit andydss to
determine the gppropriate leve of intervention;
rules for establishing whether the introduction of new pricing insruments is
judtified — by comparing the full range of costs and benfits,
moddling dternaive equilibria induding supply and demand interactions,
and,
determining wider impacts on the economy, and incorporaing condraints such
as the shadow price of public funds.

It is recognised that this broad specification for the integration activities is extremdy
demanding;, and the work on these issues will initidly be conceptud in nature,
determining how the information produced by accounts and margind cost edimates
can be usd in answering these quedtions rather than in actudly producing the
answers.

In concluson, this report has sought to darify the overdl UNITE goproach, and to

determine the scope and key technicd issues rdating to the ided accounts, pilot
accounts, margina costs and integration.
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1 Introduction
11  Study Context and Purpose of this Deliverable

The UNITE project is designed to support policymakers in the setting of charges for
transport infragtructure use — by providing appropriate methodologies and  empiricd
evidence.

The purpose of this report is to advance and prioritise subsequent methodologicd and
empirical developmentsin the project, in particular:

by separating the policy issues of primary interest from those of secondary
importance to the project; and,

by identifying which technica issues can be closad down a this sage, and which
should remain open at this Sage.

12  The Structure of this Report

The report begins by sdting out recent and ongoing initidives a the European and
naiond leves before a discusson of the types of uses to which transport cost and
charging information may be put. Chapter 2 concludes by separating the policy isues
of centrd relevance to UNITE from secondary issues.

Using this prioritisation to gructure the subsequent andyss, Chapter 3 highlights the
linkages between policy needs and the UNITE outputs. Vaious generd technica
issues arise, for example are exigting trangport accounts an adequate basis for UNITE,
and what levd of disaggregation is required in the UNITE information. As far as
possble, these issues are dosad down in this report, in order to maximise the potentid
for productive work in subsequent stages of UNITE.

Detalled discusson of the accounts and margind cost technica issues is postponed to
Chapters 4 and 5. Having daified the role of the accounts and magind cost
components of UNITE in these chapters, Chapter 6 then identifies the role for the
‘integration’ component of the project. UNITE is dructured so that these three
streams of research - accounts, margind cods and integration - can proceed in
padld, however, the integration stream has a unique role in bringing the other
components together (the ‘Unification’ in the project title).

To conclude, Chapter 7 — “Outline of the Overdl UNITE Methodology” — provides a
brief resume of the definition of ided accounts pilot accounts margind cost ad
integration activities within UNITE.
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2 Key Policy Issuesfor UNITE
21 Recent Developmentsin Infrastructure Charging Policy

In order to highlight the pricing issues of mos rdevance to policy-makers around
Europe, Section 21 sets out recent and ongoing developments in infrastructure
charging policy. These highlight the reevance of information reating to cos
sructures and coverage of specific cost categories by user charges.  This brief
summary enables the common themes emerging from recent and ongoing policy
devdopment to be drawn together in Section 2.2, and for the key policy issues tha
UNITE seeksto addressto be prioritised in Section 2.3.

Developmentsat the European L evel

The White Pgper “Far payment for infradructure use?’ (CEC, 1998) has been
andysed extensvely by interest groups and researchers.  For this reason, it is not
gopropriate to duplicate these interpretetions, but merdly to highlight how the White
Paper came into being, and briefly summarise its core features.

The White Paper, and its predecessor the Green Paper “Towards fair and efficient
pricing in trangport” (CEC, 199538), emerged from an environment of consderable
turbulence in the transport fiddld. A range of needs a Member State and European
level were gpparent, induding the need to manage transport cgpacity more efficiently,
to finance trangport infresiructure, and the need to improve the efficiency of the
trangport sector by means of inditutiond reform  involving  deregulaion  and
privatisaion.

The framework cataned in the Green and White Peapers represented the
Commisson's endeavours to provide a comprehensve pricing principle across modes
that would ensure that that in times of change there was a scientific basis for the
development of the transport market.

The core features of the White Pgper focused on the need to relate charges more
cdosdy to the undelying cods associated with infragtructure use, extending these
cods to include externad cogts, with the need to depat from prices tha ae purdy
based on the direct costs of infrastructure use when cost coverage requirements need
to be met. The need to ensure transparency, and fecilitate fair competition between
modes, within modes, and across user types was emphasised.  Furthermore, the
contribution of trangport services to the enhancement of indudrid efficiency and
European competitiveness was recogni sed.

To support a policy of reaing charges to codts, and to check on the extent to which
Member States are doing this, there has been a longstanding emphasis on the need for
consistently prepared transport accountss (eg. High Level Group on Infrastructure
Charging, referenced in CEC, 19954).

Yt hes long been a requirement, under Regulation 108/70 (CEC, 1970), that Member States submit
annual expenditure accounts. However, such information, where it continues to be collected, is not of a
suitable format for direct usein examining infrastructure charging policy.
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The mode-specific pricing policy deveopments that have either semmed from the
Green and White Papers or have emerged in parald with them have been:

road, freight - the “Eurovignette’ directive, CEC (1996a), was intended to set a
limit for the maximum infrastructure access charges payable, on the bass of
average infrastructure  codts, with non-discrimingtion  between goods  vehicle
operators of different nationdities,

rail — the process of seeking to fadlitate open access, endbling “on the rals’
competition was begun by Directive 91/440. This sought to separate accounting
for infrastructure and operdions in order to make bass for infragtructure charging
trangparent. There ae currently proposds for a new directive on ral
infrastructure charging;

ports — the Green paper on segports and maritime infrastructure, CEC (1997h),
hes sought to edablish prindples for port access charging based on the underlying
cods of port operations and the need to ensure far competition between ports —
particularly those in adjacent countries;

airports — the directive on arport charges, CEC (1997a), seeks a smilar system

of charging to that for ports, agan based upon underlying cost gructures and a
desreto ensure fair competition between arports.

In padld with these devdopments have been the more generd policy Statements,
induding the Common Transport Policy (CEC, 1995b) and its forthcoming revison in
2000. Ancther such devdopment is the range of directives intended to promote
combined or inter-modal transport.

Developmentsat the National L evel

Policies on charging and taxaion have dso been in a date of flux a the nationd leve.
The following ligt illustrates the range of country-specific policies and measures, with
examples from severa countries’

HGV charging — eg. weght and distancerdated HGV charges are to be
implemented in Switzerland in 2001, based on coverage of infrastructure and
environmental cogts, and contributing to a fund which will be used to finance
ralway and motorway invesments;

interurban roads — eg. Audria introduced a motorway ‘vignetteé in 1996;
‘vignettes have adso exiged for freght vehides on German autobahns since 1995,
but Germany now has plans for full éectronic motorway tolling; other countries

with longer-established motorway tolls are moving towards more sophigticated
charging structures, such as time-variable charges on some French toll roads;

urban roads — eg. in the UK, legidaion dlowing revenues from urbanroad
pricing to be retained by dty authorities and ringfenced for use in the trangport
sector has been drafted by the government and will be caosdered by parliament
this year; Norwegian ‘tdll-ring revenues ae dready directed to fund road
condruction;

2 A number of these examples are drawn from INFRAS (1999).
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environmental taxes — eg. in line with other Scandinavian countries, Denmark
introduced a ‘green tax’ on ca ownership in 1997, vaiable with fud efficiency
rather than dze or vaue - there is a debate about ‘green taxes on transport in
many other countries, Switzerland has announced a CO, tax of up to 0.3 euro per
litre of gasoline if reduction targets are not met by voluntary agreement by 2004.

The Overall Pace of Change

Despite these developments, the rate of change in moving towards implementetion for
Europe as a whole is limited. Two mgor factors underlying the dow pace of change
ae firdly, the lack of empiricd evidence to addres the implications of the
Commisson's proposed gpproach in the red world; and, secondly, the narrow
interpretetion that has been placed on the proposed gpproach, that it disregards the
issue of “who should pay for the fixed costs of transport infragtructure?’. This latter
barrier to progress has not been heped by a body of academic literature that has
purdy focused on economic efficiency, implicitly suggesting that who pays for fixed
costsisamatter of very little importance®.

2.2  Policy Relevanceof the UNITE Information

The UNITE project is intended to support infrastructure use charging development at
both European and nationd levds by generaing two sgts of information: margind
cod information, showing how a sub-set of overdl codts vary with use and, accounts
information, providing total costs and a comparison with total revenues’.

For which aspects of policy development, a the Europeen or nationd levd, is the
UNITE information expected to be redevant? Building on the discusson in the
previous section, and on the review of exising accounts in Appendix |, the posshble
goplications are:
pricing and taxation — in addition to prices based on the direct cods of
infragructure use (eg. margind cod pricing), one area of interest is infrastructure
cod coverage by trangport modes and vehide type or - more precisdy - the
coverage of cods that are rdevant for public budgets. A second issue, from a
sudtainability perspective, is total cost coverage - infrastructure costs and externd
costs exduding congedion - in order to compare average codts with average
revenues. Some take the view that this could be used as a crude proxy for long run
margind sodid cog pricing.
strategic planning / sector budgeting - for peformance assessment and
productivity comparisons between modes and over time, informaion on the cost
dructure is highly relevant (magnitude of different cost components), the structure
between different modes and trangport means and the change of the most
important cost, reverue and coverage indicators. For sector budgeting the levd of

% E.g. with common assumptions being that taxes in other parts of the economy can make up resultant
Oeficits, or that that urban road users will support new charges that are used to finance such deficits in
other sectors or geographic arees.

4 as outlined in Chapter 3, the vision is that the accounts will in fact be highly sophisticated - they will
provide highly disaggregeted information, diginguishing fixed and varisble costs and defining the
structure, not just the overall level, of costs and revenues.
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It

coverage of financid expenses is an important performance indicator (regardiess
of whether or not there is a requirement for 100% cost coverage);

ingtitutional reform - here, among the most important financid performance
measures ae the levds of cost recovery (or profitability) obtaned by the
infragtructure operators. For example, how do new inditutions such as privatisd
ralways, arports, privatised motorways peform from a financid point of view,
and how does ther peformance change when viewed from a socid perspective,
including externd cogts? Comparisons of performance over time on a socid
accounting bass could have a role in monitoring the success of inditutiond
reform;

transport regulation - this am overlgps somewhat with sector planning. Most
important is the change of externd cods (especidly accidents, congestion,
environmental costs) over time in order to have a periodic monetary indicator for
the effectiveness of trangport palicy; and,

social policies on equity and distribution - there is an ongoing debate in many
countries about the farness of road tax regimes, incduding ‘green taxes, on
dissdvantaged groups within society and the rdationships between  trangport
pdicy and wider socid policy. Informeation comparing taxes raised from different
groups of motorigs (including internationa traffic) with the codts they impose
and informetion identifying the different fixed and variable cost components of
these costs, can inform this debate.

is anticipated that in practice both the margind costs and transport accounts® will be

ussful in relaion to most or dl the above aress of policy formulation. However in
order to effectivdly guide the devdopment of the UNITE nethodology, a sngle, dear
aea of policy goplication is needed as a focus. For this purpose, pricing and taxation
has been chosen because:

a)

b)

it is the one most centrd to the European policy context st out in Section 2.1;
and,

it is a highly demanding godication in teems of the dealed informetion
needed - outputs sdisfying this need will dso be highly rdevant for other
policy uses.

Section 2.3 eaborates on the key policy issues to which UNITE will contribute within
the particular area of pricing and taxation.

5

recognisng that the full definition of  “transport accounts’ will follow later, within UNITE

Workpackage 3.
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Information on cost and charging structures

UNITE is focused on the needs of European transport policy-makers, operators and
uses in the red world.  Infragtructure charging policy is implemented through pricing
insruments, so UNITE focuses on the price sructure - both current and potentia -
with the am of rdaing this more closdy to the cost dructure On one hand this
means tha the diginctions between, for example, annua access charges (such as
regisration taxes), fue taxes (pr litre consumed) and road tolls (charged on various
bases), will be made clear within the revenue andyss. On the other hand, the cost
gructure, including fixed costs and costs which vary with leves of use will dso be a
mgor focus of both the accounts and margind cost methodology.

In the padt, the costs and charges have been related in a number of different ways. For
example, private tol road operaors have focused on the rdaionship between
infrastructure costs borne by the operator, in comparison with toll revenues received
by the operator. Meanwhile, untolled roads have yidded no revenue dream to the
operator, whilst vehide and fud taxes have been used to generate revenues for the
public authorities (the tax levels have in generd not been related to infrasructure
invesment needs a dl). A key chdlenge identified in EU infrastructure charging
policy is to hamonise charging principles on the bass of ‘far and efficient pricing
whereby the variable charges faced by users a (or near to) the point of use, reflect the
socid costs of that use, whilst other costs may be recovered in other ways. The overal
UNITE approach places the reationship between the cost structure and the charging
bads at the heart of the discusson (Figure 2.1).

Figure2.1: Cost structureand charging basis - an example

Cost structure: Fixed cost Variable cost Marginal cost
(infrastructure cost) (infrastructure (wear and tear)
operating cost)
Charge structure: Annual fee Variable charge Differentiated
charge
(vehide (fud tax) (urbanroad
registration) priang)

Thus in the pricing and taxation fidd, UNITE reaes to how the underlying cost
gructure of margind and fixed cods is reflected in the charging Sructure.  The
charging dructure can be conddeed as a form of multi-pat tariff, a better
understanding of the way the components rdate to one ancther on the cost and
revenue sdes will facilitate a clearer gpproach to the policy issue of infrastructure use
charging.

23  Priority Policy Issuesfor UNITE

The focus of this section is on prioritisng the policy issues that are of most relevance
to the UNITE project, within the generd area of pricing, charging and taxation. In
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order to prioritise, it is dso hepful to identify those policy issues that are of limited
relevance, or no relevance & dl.

The priority policy issues tha aise from our interpretation of recent and ongoing
policy developments are:

how should the structure and level of charges for use of infrastructure be
determined? — how should minimum and maximum charges be determined,
bearing in mind efficency and equity issues, i.e the cods directly associated
with infraestructure use (margind cods), the cods associated  with
infrastructure  provison (fixed costs), and didtributiond issues (reasons for
levying charges lower or higher than actud cost leves - according to user
income, region ec) and when infragtructure provison and regulation of
vehicle gandards are likdly to be sub-optimd,;

which cost coverage considerations are relevant in determining

infrastructure use charges, and what are the current levels of cost
coverage? — by means of nationaHeve pricing instruments such as annud

vehicle regidration fees, fud taxes etc.; for which categories of cods - tad
socid  cods, vaidble socid cods totd  infrastructure codts or  vaidble
infrastructure costs?, and, how can cost coverage targets be used to promote
productive efficiency; and,

how can fair charging be promoted? — far competition between different
modes, different vehicle classes or operators within the same mode;, avoidance
of discriminatory charging between infresructure  users  of  different
nationdities.

The policy issues that are of less importance, but remain rdevant are the specific
indruments to use in the implementation of pricing initistives whether the current
levd of infrastructure provison or proposed investment is ether too high or too low;
and, how project finance should be raised in the transport sector.

Ladly, policy issues of little or no relevance to UNITE are the techniques for socid
cod benefit andyss of projects, of specific regulatory sandards, or of specific pricing
reform initiatives®.

The priority policy issues identified in this section ae used to guide subsuent
andyss in the procesding chepters.  Throughout this report, the focus will reman on
the information necessary for infrastructure use charging.

® Note, however, tha the externd cost estimates developed in UNITE will progress the input

parameters needed in socid cost benefit andyss.  This is not the issue of how to do cost benefit
andyss, however.
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3 Technical Issuesarising from Policy Needs
31 Policiesand | nformation Needs

The previous chapter idertified the three priority policy questions
“how can charges for use of infrastructure be determined?’;
“what leve of cost coverageis necessary?’; and

“how can fair charging be promoted?’

Table 3.1 links specific examples of policies to the types of nargind cost and account
information needed for the implementation of the palicy.

Table 3.1: Policy Needs and I nformation Requirements

Policy Example Primary focus Information Requirement
of UNITE (v v)
or not (X)
Efficiency issues Equity |sues

Setting chargesfor
use of specific
infragtructure
HGV charging: v MC by link, time period etc. | Accountsinformation across
dectronic km charges vehide dasses
I nter-urban road v MC in new equilibrium; by Distribution of net revenuesin
tolling: time of day motorway link; pesk/off- new equilibrium
vaiation peak; comparison with

margind revenue
Urban road pricing v MC in new equilibrium; by Distribution of net revenuesin

location; pesk/off-pesk; new equilibrium

comparison with marginal

revenue,
Determining level of
codt coverage
HGV charging: based v MC Total socia costs; allocation
on total costs to vehide dlasses
Strategic planning/ X (only asinput to accounts) Total social costs; comparison
sector budgeting: socid withtotal cogts, dlocated by
ral account train type
Ingtitutional reform: X (only asinput to accounts) Financia costs and revenues
businessrail account
Longterm X (only asinput to accounts) Total socia cogts by vehicle
sugtainability type; comparison with total
monitoring: socia road revenues
account
Promoting fair
charging
Port use charges: inter- v MSC for the use each port Accounts information for ports
country comparisons
Rail track access v MSC for freight traing use Accountsinformation for
chargesfor of the infragtructure freight, passenger trains
internationd freight

Supposng thet a nationd decison-meker had overdl responshbility for determining
drategies for dl the policy examples in Table 3.1 tha are identified as priorities for
UNITE. What type of information system would this policy-maker require?
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To ansver dl of thee gpecific policy questions, a highly disaggregate sysem of
information would be required. In UNITE, this form of information sysem has been
termed the “comprehensive information system’”.

The “comprehensve information sysem” could potentidly incorporaie a vast aray of
data It could indude margind, varigble and fixed cods benefits and revenues — both
those associated with infragtructure use and with exising and future infrastructure
provison. Both finencid and socid costs could be included.

At the most dissggregate level possible, the comprehensve information system could
be used to answer questions of:

efficiency — what are the marginal costs associated with an individud trip on a
link of the trangport network, and how do these compare to margind
revenues?

equity — how much does an individud user of a certain income group pay for
atrip, in relation to the overall socid costs associated with such atrip™?

To produce such a comprehensve information sysem within UNITE for dl the links
and nodes and dl the trangport modes for a country would be extremdy demanding,
a an empiricad leve, for most countries. Furthermore, it is questionable whether the
cods of data collection and andyss could exceed the benefits of having such a
detaled information system, for any given country. Neverthdess, the need for such
dissggregate information, in order to address specific pricing and taxation questions,
isvery clear®

32 ThelLimitations of Existing Accounts

The previous section identified the need for highly disaggregate informetion, for the
purpose of determining infrastructure use charges. The question then arises how well
isthis requirement met by existing accounts?

To answer this quedtion, a brief worldwide review of exiging trangport accounts has
been conducted (the full review is incduded a Appendix ). Amongs the findings is
that:

cod and revenue informdion in exiging accounts is extremdy aggregate,
typicdly a the nationd levd, disaggregated by mode (roed, ral, ec), and
ometimes by vehide type - thus exiding accounts do not provide dl the
information required to implement differentiated charging policies;

questions of who pays / who imposes codts are not explicitly addressed - S0 it is
not draghtfowad to see whether paticular groups of usars (eg. highlow

" Severa distinct concepts of equity were found in the transport accounts and pricing policy literature.
The dternatives are highlighted and a preferred int erpretation set out in Appendix I1.

8 Of course the information need not be more dissggregate than the charging tools that are likely to be
avalable in the future can incorporete (eg. dectronic road pricing may vary by road link and by haf
hour time period).
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income, urban/rurd dwelers, domedtic/internationd traffic) are under- or over-
paying in relation to the socid cods they impose;

one of the common themes of the accounts reviewed has been the desre to
determine the current level of cogt coverage - this raises a further question: how (if
a dl) does cogt-coverage information relate to UNITE's priority policy issue of
pricing and taxation of infrastructure use? This question is addressed in Section
34

Two further limitations are gpparent:

arbitrary dlocation of cods to vehicle types or user groups — codts tha are
truly joint, and for which there is no theoreticd bass for dlocaion to
individud user groups, are often ahbitrarily dlocated to individud user groups
This is mideading to policymakers as it implicitly suggests some form of
causdity between trangport users behaviour and cods. It is preferable to
present policymakers with informetion on the levd of dissggregaion a
which costs may be sensibly dlocated; and,

cogt informéation that relates to past, sunk costs — commonly, exising accounts
relate to codts that have been incurred in the past (eg. the full codts of a road
network).  Nether policy-makers nor transport users have any influence
whatsoever over these costs — even if the trangport system in question were
completely shut down. Current infrastructure costs and the cods of future
infrastructure provison ae dealy rdevant to policy-makers.  This implies
that information should be forwarcH ooking, rather than backward-looking.

Thus it gopears tha exiging accounts contain data that is so aggregate that neither
dfidency nor equity questions can be successfully answered a the levd of detall
needed to st charges for an individud link or node in the trangoort system, that
exiding accounts often have an abitrary cost dlocation bass and ae backward
looking.

Without an gopropriatdly disaggregated template from past experience, it must be
UNITE's amhbition to provide more disaggregate transport accounts wherever
possible, looking into the future and avoiding arbitrary dlocation.

33 TheRelevance of Cost Coverage | nformation

The meaning of cost coverage, as used in the literature, is generdly ‘the extent to
which revenues match, exceed or fal short of costs. Furthermore, cost coverage
usually compares total (or average) costs with total (or average) revenues'®.

In UNITE, the intention is to provide the cost and revenue informetion separatey, and
in a highly disaggregated form wherever possble. Neverthedess given the focus of

° It is recognised, however, that many parts of historic costs will be useful in estimating the future
renewas requirements and expenditures for transport infrastructure.  Furthermore, where there are
remaining project finance requirements, outstanding debt may remain relevant.

05 significant exception is the Finnish socid accounts study (Metsaranta, 1999), which dso estimates
and compares variable costs with variable revenues.

10
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much pricing theory on marginal cods, it is worth stating why totd, and average,
costs and revenues are reevant to the priority policy area of pricing and taxation.

3.3.1 Equity

Equity may be of interest between income classes, between transport modes, between
pasengers and freight, between vehide dasses or between trips originging in
different countries There is no convenient, unique definition of equity in the
literature™, however equity dearly depends on the reationship between costs and
charges. Where excess revenues are generated in relation to costs (e.g. by charges set
a a high levd to restran demand) who pays and who dands to benefit from the
recycled revenues ae key quedions. On the other hand, given the income
characterisics of usars of each mode, there ae potentid equity ressons for
subgdisng paticular modes whilgt  requiring others to recover (or over-recover)
costs.

In order to assess the equity characterigtics of a particular charging structure, cost and
revenue information may be needed by income dass of user, or by naiondity of user,
or by other disaggregations. In the extreme, equity andyss could theoreticdly require
information & the levd of the individud user, but it is intended in UNITE to
compromise with aggregeted deta for socid groups.

3.3.2 Efficiency

Economic efficiency concerns, from a public finance perspective, are another
potential source of cost recovery condraints on charging, and hence another demand
for cost recovery information. Raising government funds is costly because mogt taxes
require market digortions on labour and product markets. Second best pricing rules
require information on the cods that are to be covered. On the other hand, when
trangport indudtries are characterised by increasing returns to scale, there may be an
efficdency rdionde for the public to subsdise pat of the fixed cods out of tax
revenue, whilst leaving the operator free to charge for margind costs (which equates,
de facto, to edablishing cost recovery for the operator and again requires totd cost
and totd revenue informeation).

3.3.3 Financial viability

Fndly, privaie infrastructure owners — eg. German or UK rail track owners, French
autoroutes - ae driven by profit maximisstion or Smilar objectives Totd cost
coverage is a requirement for financd viability in the long run and vaidble cost
coverage is a requirement for financid viability in the short run. There is therefore a
private sector requirement for cost recovery a the level of the enterprise, which is a
relevant condraint in Some cases on governments  charge-setting policies.

Hence dthough the totd cot and revenue information in the exising accounts hes
been found to be unstisfactory for our purposes (i.e. sdting differentisted charges),
detalled information on totd codts and revenues, a a dealed sub-naiond levd, is

1 amorein-depth discussion of equity, anditsrolein UNITE, isgivenin Appendix I1.

11
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rdevant to the pricing and taxation policies a the heart of UNITE. This is what the
UNITE accounts will seek to provide.

In Section 3.4, arange of further technicd issues are raised and discussed.

34  General Technical IssuesArising
3.4.1 Scopeof the Information to be Collected in UNITE

Section 3.1 has set out the potentid scope of codt, revenue and benefit categories of
potentid relevance to UNITE. Which of these are rdevant to the charging of
transport infrastructure use?

Codts that are purdy internd to the transport user are both incurred by the transport
usr and “pad’ by the trangport user. For this reason, they ae of no relevance
whatsoever to infrastructure charging.  Such costs may be immediately ruled out of
scope for the purposes of UNITE.  They may provide interesting secondary
information (eg. aout the magnitude of new charges in relation to user cods), but
will only be presented in UNITE if they are needed in the caculation of externd
costs.

To answer efficiency questions, the costs, benefits and revenues of infrastructure use
provide essentid information.

For equity questions of who pays who incurs cods the same information is aso
rdevant. In addition, the codts of infragtructure provison — both past and future — are
adso of interest. Such costs may be financid, i.e. the capitd costs associated with
cregting the infragtructure, but they dso incude the environmental costs associated
with providing the infrastructure (eg. community separation/severance, landscape
destruction etc.).

A remaning quedion is over the induson or excdudon of the benefits of
infrestructure provison. These are not relevant to efficiency condderations but could
be rdevant to some views of equity. However, it is very difficult to measure benefits
from transport sysems in aggregae, as opposed to benefits from changes in the
sysem. The prdiminary conclusion in this report is tha accounts are not the right
mechanism through which to explore the measurement of trangport benefits.

3.4.2 TheAppropriate Basis— Social or Business?

It is posshble for trangport information to be prepared on a socid beds taking into
condderdion the wider cods and bendfits to society, or to be prepared on a business
or financid bass.

UNITE will inevitably draw on information sources that are sources from business
accounts and from financid flows. So, much of the data to be used will be on a
busness basis, and it is important to highlight the linkages with this data when the
results are presented.
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Having sad this, snce the project is concerned with the wider impacts of transport
provison and use on society a large, the primary basis for answering both efficiency
and equity questionswill naturaly be asocid basis.

Prepaing information on a socd bass endbles like-for-like comparisons across
modes, even when the different modes face different inditutiona settings — eg.
publicly owned or privatdy owned. Clearly use of a socid bass rases technicd
issues relating to converson of information on a busness bads b a socid bass  For
example, the principles of assat vauation in busness accounts ae affected by
taxation and accountancy laws tha may be unrdaied to a socid resource accounting
besis.

3.4.3 Useof National or European Datasets

The emphass within Section 3.1 was on a highly dissggregate system of transport
informetion.  This raises the issue of whether nationd trangport information, or
European information (eg. summarised in Eurodat publications) is of more rdevance
to UNITE.

Although European datasats seek to provide data on a common basis across countries,
there are two disadvantages of such data  The fird, and most important, is that to
devdop a common dandard for collaing many countries data generdly implies the
need to collect highly aggregate information. This conflicts with the need for highly
dissggregete data, and means that vduable dissggregate data from  individua
countriesislikely to be omitted from European-wide datasets.

A second disadvantage is that each country uses different conventions for the
definition of datigtics While European datasets may seek to document each st off
naiond definitions inevitably many important definitiondl  agpects ae lost when
national datasets are not used directly.

The preference in UNITE is for the use of the most disaggregate datasets possible,
implying that netiond datasets will play the dominant role in the project.

3.4.4 Technical Issues Common to Any Study

Ladtly, there is a range of technicd issues that need to be determined for any study of
thisnature. The issuesthat are discussed in turn here are;
. trestment of uncertainty;
vaudion bass,
issues of transferring vaues between contexts,
price base, year for which vaues are presented, year to which cods etc. are
discounted tack to.

In rdation to uncertainty, in order for policymekers to undersand the nature of the

information decisons ae to be based upon, they need to undergand the leved of
confidence that can be placed in cost edimaes. The level of uncertainty should thus

13
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be made explicit, and may be represented by providing low and high range estimates,
aong with a description of the level of certainty attached to the estimates.

For aspects such as the vadue of time, accidents and environmentad damages a range
of vauation bases exid. In generd, a preference for use of a willingness to pay basis
exids. For effects which are indirect and not readily perceived, such as the hedth
effects of ar pallution, this should be combined with the impact pathway gpproach, to
trace through and vdue the ultimate effects of the pollution, rather then vauing the
pollution itsdf. Use of such a bads dthough not the specific vaues, will be common
across the different countries and case studies contained in UNITE.

In the case of both the trangport accounts and margind codts, there will typicaly be a
need to trandfer vaues between contexts. The two most obvious examples are
transferring economic values between countries and between years. The approaches
proposed for value transfer when values relate to willingness to pay estimates are:
trandferring between countries — use of red GDP per cgpita, on a purchasing
power parity basis'; and,
transferring between years — as a first gpproximation, factoring by growth in
real GDP per capita

Where exiding vauation studies support the use of more advanced vaue trandfer
gpproaches, such information will be exploited.

The main year for accounts and margind cost estimates in UNITE is now proposed as
1998. This would naturdly form the common year for the price base, year for which
values are presented”, and yeer for which values are discounted back to.

35 General Technical Issues Closed at this Stage of UNITE

This chapter concludes by sdtting out the issues that should be dosed a this stage of
the UNITE project, and those that should remain open a this sage. The intention
here is to maximise the potentid for productive work in the future stages of UNITE,

by providing afocus for subsequent activities.
Thegenerd technica issues that should be closed & this stage of UNITE are:

Gl. Scope should be restricted — efficiency and equity objectives are of primary
importance in setting infragtructure charges. Consequently, the information
collected in UNITE should be regtricted ©: the costs, benefits and revenues of

infrastructure use; and, the future cods associated with exising and planned
infrastructure provision;

G2. Avoidance of arbitrary allocation — no cost category thet is a joint codt for a
number of user groups should be alocated to any individud user group;

2Useof purchasing power parity exchange rates, as opposed to use of market exchange rates.
13 Excapt for future and past year accounts, where the value would be for the year in question.

14
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G3.

G4.

G5.

G6.

Gr.

G8.

G9.

Gl0.

Exclusion of purely internal costs — dements of user time, vehicle operating
cog ec. that are purdy internd to the trangport user are not relevant to the
setting of infrastructure charges, and in generd will not be collected,;

Exclusion of benefits of infrastructure provision — such benefits are not
appropriatdy dedt with through the mechanism of transport accounts.

Social as opposed to businessfinancial basis — dthough UNITE will
inevitably provide much information on a busnessfinancid bass, the primary
basis for andyss will be socid;

Preference for use of national datasets — to fully exploit deta at its most
dissggregate levd, nationd rather than Europe-wider datassts will be the
primary source;

Explicit treatment of uncertainty — low and high estimates will be provided,
aong with the gpproximate levels of confidence;

Use of common valuation approaches — such bases will be esablished, in
preference to the use of naiona conventions for vaues gg. the willingness to
pay approach will be proposed for accidents, and this approach may conflict
with nationa evauation gpproaches);

Use of common value transfer procedures— procedures for adapting vaues
to suit the goplication context will be common across the project; and,

Use of a common price base, value, discount years — the base yearswill dso
be common across the UNITE project.

15
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4 Implicationsfor the Transport Accountsin UNITE
41 The Distinction between “|deal Accounts’ and “ Pilot Accounts”

In Chapter 3 the need for trangport accounts to meet policymakers requirements has
emphassed the need for provison of a comprehensve daabase of highly
disaggregate information.

In seting the future direction of UNITE activities for the trangport accounts, an
important distinction must immediately be made between the:

“ideal accounts’ — these provide the bass for the structure and methodology
for a very amhitious, highly disaggregete form of accounts — able to answer
efficiency and equity issues a avery detaled leve; and,

“pilot accounts” — these form the empiricd accounts, representing a
compromise between the ided accounts, and what is feesble for the 18
countriesin UNITE for which accounts will be produced.

The mgor condraint that distinguishes the ided accounts from the pilot accounts is
clearly theleve of disaggregate data availability for each individud country.

4.2  Technical Issuesrelating to Accounts
4.2.1 Scopeof thetransport accounts

The sdection criteria for trangport account activities should reflect the scope set out
for the project as a whole (i.e. as indicated in points G1:G4 in Chapter 3). These
include al categories of cost and revenue associated with infrastructure use, and the
fixed cogts of infragtructure provison.

In the case of the fixed cods of infragtructure provison, there is a diginction between
the capitd costs of infrasructure, and the environmenta costs associsted with
infresiructure provison; the distinction being that the procedures for edimating the
environmenta cogts of infragructure provison ae a an ealy dage of development.
For this resson, methodologies for edimating such cods should be examined in
UNITE, but actud vaues are unlikdy to result from the empirica andyss within the
project.

4.2.2 Level of disaggregation of the accounts

The key issue here is the highest levd of disaggregation & which efficency and
equity anadysis needs to be made by policymekers. The discusson of needs from the

efficiency perspective is postponed to Chapter 5.
In the case of equity, disaggregetion may be geogragphica (nationd, regiond, urban

eic.), modd, by vehide type, journey purpose, time a which trip is mede, user type
and income group of user.
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Of these potentid disaggregations, andysis by income group of user would appear to
be the most rdevant andyss perspective, Snce margind utility varies with income
and intervention in the trangport market is often made on “socia welfare’ grounds.

The role of congestion cods in exising aocounts has been the subject of much
controversy. In part this has been because such accounts have been highly aggregate,
and often only designed to answer equity issues at the leve of an overdl mode. For
“modd equity”, the role of intra-moda externdities such as congegtion is ambiguous.
This issue dso goplies to intra-modd accident costs.  These categories should gppear
in the accounts, but should not be included in total socid costs a an aggregate leve.

However, the important role of congestion and certain parts of accident codts is more
readlily gpparent in relation to a highly disaggregate information system.

4.2.3 Methodological issuesrelating to cost estimation

Cogt edimation issues relating to margind costs are covered in Chepter 5, s0 this
section focuses on esimation of fixed cods  As indicated in Chepter 3, these rdevant
costs will be forwardHooking, taking into condderation the future avoidable cods
associated with infragtructure provison.  This necessrily excludes any eements of
higoric cogts that will not require renewd in the future. Thus land cods are
excduded, as ae many categories of embankments and cuttings that will never need

renewd.

In relation to these future codts, three key issues identified here are:

which asset vadudion convention should be adopted to vadue transport
infrastructure networks? - options include higoric cot and modern equivaent
assets vauations,

how should consumption of fixed costs (depreciation) be cdculated?
what approach should be taken to the opportunity cost of capitd (interest)?

These issues remain to be resolved in the subsequent work within UNITE. The main
issue raised in Chapter 3 (point G4), is the need to provide information on a socid
resource accounting bas's, as opposed to a business or financid accounting basis.

4.2.4 Methodological issuesrelatingto cost allocation

What principles should be used in dlocating fixed cods for example between modes
(eg. inter-moda terminds), between passengers and freight, between vehicle classes
and between services used by different income groups?

Vaious cost dlocaion methods have been proposed in the theoreticd literature or
adopted in practice.  Because by definition there is no direct link between fixed cods
and infrastructure use, criteria for cost dlocation tend to be on a more or less arbitrary
bass. Criteriaused in the past have included alocation of fixed cods

in proportion to varidble cogs (i.e implying that the average codt is asociaed
with the user);

17
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in inverse proportion to demand eadticities in market segments (e.g. Ramsey-
Boiteux gpproaches to mark-ups over margind costs); questions of equity may
be raised if indastic demand does not correspond to higher dility to pay);

according to which group of users is classfied as the man user (the ‘prime
user’ concept); and,

dlocation of fixed cogtsto pesk period traffic.

As with the previous sub-section, cogt dlocaion procedures reman to be identified
within UNITE. Such procedures should be consstent with the desre to answer equity
issues by income group of user. One goproach to doing this is to adopt no single
dlocation method, but rather Smply to examine the contribution made to fixed codts
by the various groups & the present time.

4.2.5 Avoiding arbitrary allocation — the use of tiered accounts

The preceding sections have emphasised the need to avoid the arbitrary dlocetion of
joint costs. What design implications follow for the accounts from this?

At the most disaggregate level — an individud trip & a given location and time — only
a very redricted proportion of totd cods will be atributable, margind socid cods ae
clearly directly atributable to an individud trip.

In contrast, & an aggregete level — for the whole of any of the road, ral, ar, inland
waterway or short-sea shipping sectors — gpproaching 100% of totd costs may be
attributed to the sector.

Thus, different blocks or costs may be atributed at different levels of aggregetion. As
an example of this, therail sector in agiven country may be split up into:

1. passenger and freight;

2. short-distance (urban) and long-distance (inter-urban);

3. savicesin different regions, and,

4. individud ral services a specific times of day.

For each leved of disaggregetion, the costs become more difficult to dlocate, and it is

proposed that costs should only be associated with specific disaggregations where
thereisaclear bassfor doing so.

This goproach to avoiding abitrary cost dlocation — the use of different blocks or
tiers of accounts — would endble the identification of different groups of accounts a
the most appropriate leve of disaggregation.

426 Featuresof theideal accounts

This sub-section and the following one are intended to define the boundaries of the
ided accountsand the pilot accounts.

18
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Building on the previous discusson in this section, the key features of the ided
acocounts will include:

a high levd of dissggregaion — reflecting factors such as income group,
location, time period &t the trangport link/ termind leve;

full information aout the financid and socid cost dructure — induding
margind, variable and fixed codts,

gmilaly, full information on the chaging/ taxaion dructure — induding
variable and fixed components;

use of a bass of socid cost accounting — as opposed to purdy financid or
business accounting;

dynamic - examining changes in response to new charging dructureslevels
through the use of trangport modeling and endbling the non-linearity of cost
functions such as congestion to be taken into account by means of demand and
supply interactions,

cgpable of aggregetion to the gppropriate level of decison-meking — to engble
examingion of who incurs costs and how much they pay, for different
geographic areas, modes, income groups €tc.

The didinction between what is included within the ided accounts work and the
integration component of UNITE istaken up in Chapter 6.

427 Featuresof the Pilot Accounts

Section 41 has highlighted the need to make compromises in relaion to the ided
account requirements, paticulaly teking into account data condraints for each
country in UNITE.

The compromises necessay to deiver the pilot accounts ae likdy to involve
limitationsin reltion to:

4.3

levd of disaggregetion — this will be depend crucidy on the levd a which
exiding datais collected, and so will be highly country-specific;

absence of trangport modeling — costs will be reported a the current level of
trangport demand; and,

lack of scenario andyss — for the base year of the accounts the Stuation as it
was will be recorded (not a “what if” scenario); for the future year, the most
likdy dgtuation will be recorded (an extrgpolation of exiging trends teking into
account known policy developments, not a scenario gpproach).

Accounts-related Technical Issues Closed at this Stage of UNITE

The issues that have been determined at this stage of UNITE are:

Al

Selection criteria for itemsto beincluded in the accounts are defined by
points G1-G4 (Chapter 3);
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A2.

AS.

A4.

A5.

AG.

Environmental costs associated with infrastructure provision should be
included at a methodological level — but not a an empiricd leve;

Social basis as opposed to a business or financial basis — as gaed in G5
(again, with cdear linkeges back to the source of financid data, where this is
used);

Income group is the most appropriate level of disaggregation - for
congderaion of equity isues,

Congestion is relevant for equity issues — & adisaggregate level such costs
may be included in the andlysis with certainty; and,

The major distinction between the way in which ideal accounts and pilot
accounts are defined — in paticular, pilot accounts are likdy to be more

aggregete, exclude trangport modeling, and will not be based on scenario
andyss.

Since the accounts in UNITE have been defined to indude margind codt information,
the conclusons of Chapter 5 will dso be rdevant here.

4.4

Accounts-related Technical Issues Remaining Open at this Stage of

UNITE

The main issues that remain open at this stage of UNITE include:

Bl

B2.

B3.

B4.

The exact definition of disaggregation — in particular, whet this should be
from an equity perspective;

What is the appropriate counterpart to income group for freight
transport? - is it commodity classfication, on the bass that this is the key
information needed to trace through who receives the benefits or bears the
Costs?,

Does congestion have a role in aggregated accounts? — if so, what isthis
role, and is the same issue rdevant for the intramoda part of accident costs?,
and,

What are the appropriate approaches to fixed cost estimation, cost
allocation and the opportunity cost of capital? — paticulaly in reation to
the equity issues discussed above.
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5 Implications for the Marginal Cost Analysisin UNITE
51 TheRolefor Marginal Costs

In the previous chapters, paticularly Chapter 3, the emphasis placed on the trangport
accounts has defined them in a way that a the most disaggregate level could include
margind cogt information.

Thus, this chapter complements the previous ones, @ the same time as providing some
direction for the magind cost case dudies — which do not directly rdae to the
transport accounts.

52  Technical Issuesrelatingto Marginal Costs
5.2.1 Which categories should beincluded?

According to theory charges for infrastructure use that seek to maximise economic
efficiency should be based on margind socid cogts. This is the case in the absence of
condraints such as scarce public funds or equity condderations (condraints discussed

in Chapter 4).
The components of margind socia cost can be summarised in the following equation:
MSC = MINFR + MOPC + MECC+ MEACC + MEEC

Where MINFR - margina infrastructure charge;, MOPC - margind operating cog;
MECC - margina externd congestion cost; MEACC — margina accident cost; MEEC
— margina environmental cost.

In comparing margind socid cods with exiding charges, the following components
of the current price are relevant

Price = MOPC + Taxes— Subsdies + Charges

Comparison between MSC and the current Price then identifies the additiona charge
to be made specific to a given mode, location and time. Thus the caegories for
induson reae to codt, benefit and revenue categories that vary with infrastructure
use, i.e with asmal increase in vehicle kilometres,

Since the margind operating cog that is internd to usars cances out, only cost
caegories externd to the individud user ae rdevant to the sdting of taxes and
charges.  These include the externd component of congestion. For the benefits of
infrastructure use, there is a generd consensus (eg. Laskshmanan et d., 1997) that
with the exception of the Mohring effect such bendfits do not exist; no empiricd
evidence exidts that an additiond trip made by a trangport user leads to wider benefits
to socidty.

Codts, benefits and revenues that do not vary with infrasructure use are thus not
rdevant in the above cdculus. These incdude the fixed costs of infrastructure
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provison, and the corresponding externad cods (landscagpe, barier effects etc), and
certain categories of charge incduding vehide sdes taxes  These categories are
discussed further in Section 4.2.

There is a need to carefully define the revenue categories that vary with infrastructure
use and should be consdered. This includes the issue of whether parking should be
conddered as an unpad resource cost, and whether taxes such as vaue added tax,
fixed regidration taxes, socid security contributions for labour employed in the
freight trangport sector etc. should be included.

5.2.2 Level of disaggregation of the marginal costs

Since margind cogts may be highly location and time period specific, there is a need
for highly dissggregete information. This is particularly the case for congestion and
environmental costs — infrastructure wear and tear costs are likdy to be much more
uniform across locations, and certainly over different time periods.

At the mos detailed levd of geogrgphic disaggregation, a need for disaggregetion a
the levd of the individud trangport link or trangport termind would be the ided
darting point for the andyss of margina codts.

5.2.3 Methodological issuesrelating to cost estimation of individual categories

Although the ingruments for implementation of charging regimes are not the focus of
UNITE, it should be noted that appropriately disaggregete instruments for charging
for dl collective forms of trangport are avaldble (ral, ar, inland waterway, short-sea
shipping), and that in the road sector there is rapid progress in developing instruments
that enable highly differentiated charges to be levied (eg. Singgpore road pricing,
Cdifornian Inter-State congestion charging).

The implementation of more differentiated charging systems is an issue outdde of
UNITE's remit separate issue, but suffice it to say here tha the issue of avaladle
ingruments should not affect the level of disaggregation a which the UNITE andyss
is conducted.  Clearly, highly disaggregete information may be aggregated to
whatever level is needed when practicd issues such as road pricing techndogies are
conddered.

Thus, for each individud category of cod, benefit or revenue condgdered in the
margind cod andyss the dating point should be the lowest possble levd of

disaggregation.

The key methodologicd issues are highlighted in Table 5.1. These are not exhaudtive,
but are intended to highlight the more fundamentd issues to be addressed.
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Table5.1:  Selected Methodological | ssues
Cost category Quantification issues Valuation issues
Margina - Determination of margind
infrastructure cost maintenance proportion
- variaion by vehide type
Margind operating | - relaionship between passenger
cost demand changes and vehicdle km
changes
Congestion - leve of dissggregation - vaueof timein congested
- equilibrium computation conditions,
Scarcity - sthedule delay codts,
Mohring effect - passenger demand/ vehicle km - value of schedule dday or
relationship waiting time
Accidents - risK rate variation with peed, - vaueof gatidtical life
additiond vehidekms - induson of friends & family
vauation
- proportioninterndisad by
insurance premia
Local/ regiond ar - leve of dissggregation - vaueof years of lifelost
pollution - consistency with accident
vaues
Globd warming - variaion in emissons by vehide - vaudtion of margind cost
type, traffic speed
Noise - vauaion of margind cost
Taxes subsdies - which taxes should count as
and charges trangport charges?

For each of the individud categories, a core output of the UNITE project will be the
basc methodology and empirical results  Another fundamenta need is the ability to
trandfer empirical results between contexts.  Tranderability is required in respect of
transfers between:

locations — eg. the ability to transfer ar pollution cost esimates from one
moatorway to another in the same country, or adifferent country; and,

base year and future year — eg. transferring accident cost estimates from
1998 to 2010, taking account of factors such as growth in the vadues of
datistical life and trend decreasesin road fatdity rates.

524 Methodological issuesrelating to the overall analysisframework

Pricing based on margind cogts requires that the equilibrium margind socid cost be
charged, namdy tha the demand reaction to changes in prices and consequent
changes in externad costs needs to be conddered. A typicd example is the margind
externd congegtion cogt: whenever this codt is charged to the users, demand drops and
0 does the magind congesion cos.  This is not an unimportant curiosum:
computations have shown that the margind externd congestion cost in the present
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urban pesk may be 3 to 6 times as high as the equilibrium margind congestion cost
(Proost and Van Dender, 1999).

This implies the need for cost functions to be specified, in circumstances where

margind and average cods ae not equd, rather than soldy esimates at the current
level of demand.

In addition to the margind cogt information, the implications of the efficiency aspects
of UNITE dso relae to the trangport accounts. The accounts that have been reviewed
a this stage of the UNITE project (Appendix 1) were not designed with the purpose of
charging for spedific infragtructure links or terminds.  For this reason, congructing
such accounts would not result in information that directly or indirectly addressed the
efficiency reguirements discussed in this section.

The information requirements for the andyss of link-specific trangport infrastructure
use charges are extensve, paticularly if a comprehensve information sysem were to
be created for the trangport networks of each country. Highly disaggregeted data — by
mode/vehicle type, location, time period eic. — would be required. Thus, an important
technicd question is whether such information regquirements can be met, particulaly
given the condraints of avalability of data in a suitable format, and whether it would
be worth the cogts of meeting them. It may be noted that few public trangport systems
actudly differentiate price down to this levd, even though both the technology and
the information to do 0 ae avalable within the organisation. The optima degree of
disaggregation a which to measure margina socia cost is akey issue here,

53 Marginal Cost-related Technical I1ssues Closed at this Stage of UNITE

The margina cost related issues that may be closed at this stage of UNITE are:

Cl.  Selection criteriafor itemsto beincluded relate to all categories of cost/
benefit/ revenuethat vary with infrastructur e use;

C2. Transport link or terminal isthe most appropriate level of disaggregation
— for congideration of efficiency issues,

C3.  All underlying factorsthat affect the value per additional vehicle km must
be identified — in the methodology for eech individua cost category;

C4. Consistency between accident and environmental valuation approaches
must be achieved — snce such approaches typicaly share a common bass,

and,
C5. Value transfer methodologies must be specified — for the empiricd results
to be adapted to other locations, time periods, years etc.

Since the accounts in UNITE have been defined to indude margind cogt information,

the conclusions of Chapter 4 will dso be rlevant here.

54  Marginal Cost-related Technical 1ssues Remaining Open at this Stage of
UNITE

The main issues that remain open at this stage of UNITE include:
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D1.

D2.

D3.

DA4.

The exact definition of disaggregation remains to be defined — depending
on the underlying factors for each of the individua cost categories,

How should the relationship between changesin passenger demand and
vehicle kms be determined? — this is rdevant to supplier operating costs, and
to dl other cogts associated with vehicle movements.

Which fixed charges, revenuesetc. arerelevant to the efficiency analysis?
— should any of these be induded, and if o, which?, and,

What role do unpaid parking costs have in the efficiency analysis? —,
should unpaid parking cogts be treated as a term in the andlys's, or consdered
as an unpad but fixed resource cost? In the latter case, should there idedly be
an dternative va uation based on the scarcity value of parking spaces?
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6 The Rolefor Integration
6.1 ThePurpose of the Integration of Approaches

The lagt of the three core components of the UNITE project, combining both transport
accounts and margind cods is the “integration” component. The focus here is on
how to produce the best possble information, based on accounts and margind cods,
for the purposes of policy making, and in paticular, for the purposes of deciding on
the key pricing and taxation issues identified.

At present there is a gulf between the use of information reding to eficiency
(margind costs) and the use of informaion rdding to cost recovery/equity
(accounts).  Thus, some governments just rdy on magind cogt information to st
infrastructure charges, whereas others rely soldy on accounts informetion in price
SHting.

The basic purpose of the integration dement in UNITE is to show how the combined
accounts and margind cost information offer potentid for a more broadly based
infragtructure charging policy, that will meet with grester acceptance due to a more
holistic approach.

Since the empiricd work on accounts and margind codts prior to the integration
research yieding results integration proceeds as a padld research dream within
UNITE. The main point of convergence will occur when the firgt tranche of accounts
are produced, at the same time as the firdt integration report becomes available.

6.2  Alternative Perspectives on Integration

There are a number of dternative perspectives on integration. In particular, two
which will both be pursued within UNITE are;

1 theoreticd integration — the theories underlying margind cods and accounts
ae brought together in an ovedl theoreticd framework, providing a
theoretica foundation for their combined use;

2. integrated use of informetion — a combined information sysem crested using
both margind cos and accounts informetion, and focusng on the practicd
condderations of scope and condstency within the UNITE information, from
the viewpoint of policy-makers needs.

Pergpective 1 is demanding in thet it reies on the success of the project in reconciling,
or & least placing in very clear perspective, theories that have developed from very
different traditions — margind cost theories of pricing based on wefare economics,
accounting  theories based on some form of resource accounting or  business
principles.  This line of enquiry is therefore paticulaly chdlenging but necessary to
atempt.
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Perspective 2 offers much more predicteble outputs, given that it focuses on the
practicd combinaion of empiricd data sources (accounts, margind costs).  This is
discussed in the following section.

6.3 TowardsaFramework for the Integrated Use of Information

To sidy the theoreticad pergpective, the integration reseerch will develop a more
haligtic theoreticad context for the margind costs and accounts, which will show how
the UNITE information can be used to address.

efficiency condderdtions - incduding effidency in the wider economy (outsde
trangport, including public finance, and public transport subsdy).

equity condderaions - ‘equity’ will be defined rigoroudy within this work and
will represent not smply modd cost coverage, but the more fundamentd issues
relding to income didribution. Consumers will be disinguished by income group
and by trangport characterigtics - eg. car ownership.

generd  equilibrium congderdions, induding future equilibria under new charging
policy scenarios- the results will be both theoretica and empiricd.

From apractica ‘integrated use’ perspective, the research will:

highlight the processes through which datalinformetion will actudly be processed
and used by thefind user;

examine ways in which the data may be manipulated to produce new information
of wider rdevance (eg. by means of moddling) - for example this may include
data for future scenarios, or for contexts which differ from those in which the
origind data was estimated,

address practical aspects of data storage and access.

It is recognised thet this broad specification for the integration activities is extremey
demanding, and the work on these issues will initidly be conceptud in nature,
determining how the information produced by accounts and margind codt edimates
can be used in answering these quedtions rather than in actualy producdng the
answers.
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7 Outline of the Overall UNITE Approach
71 TheOverall Focusof UNITE

This report has sought to separate out the issues of most policy reevance to the

charging of infrestructure use from those issues that are of secondary importance.

This has had two important implications
Definition of the scope of UNITE — in focusng on charging for infrastructure
use, taking into account efficiency and equity criterig, the following categories
have been identified as within the scope of UNITE: firdly, dl cods benefits
and revenues that vary with changes in the use of infragtructure; secondly, the
prospective cods, both cagpitd and environmentd, of infrastructure provision.
Cogts that are purely internd to the user have been ruled out of scope, as have
the benefits of infragtructure provison; and,

Identification of the need for a comprehensive information system -a
highly dissggregaie st of information is needed, encompasing margind,
variable and fixed cogts (along with the other categories mentioned above).

In order to successfully address quedions in reldion to the efficiency and eguity
dimensons of infragtructure charging, srong emphesis has been placed on the need
for highly disaggregate transport information — teking into congideration such factors
specific to the cods rdaing to individud trangport linksterminds and users by
income group.

7.2  Implicationsfor The Main Components of UNITE

The need for a highly dissggregated information sysem has the following
implications for the main components of UNITE:
Ideal Transport Accounts — this methodologicd gpproach should produce a
dructure for accounts that endbles both efficency and equity issues to
ansvered a a fine level of detall. Furthermore, the use of transport modelling
is to be incduded in order to assess demand/supply responses to more
differentiated charging systems,
Pilot Transport Accounts — producing empirical accounts for each of the 18
countries in UNITE will inevitably result in many compromises, based on data
avalability by country.
Marginal Costs — by defining the need for a comprehensve information
sysem, the support role provided by the margind cost component is further
emphassed — as is the need to supply methodologies and results that are
readily transferable between contexts; and,

Integration — this focuses on the theoreticd framework for combining
accounts and margind cogt information, and on the combined use of such
information.
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Glossary of Terms

Based on INFRAS (1998) and intended for subsequent extenson and refinement in

UNITE.

Accident insurance

Accounts

Average costs

Club good

Consumer surplus

Voluntary or mandated insurance against the risks of
accidents (property and health). The premia serve to (partly)
internalise external costs.

In general, accounts compare costs and revenues/benefits of
the transport system at an aggregate level. Business accounts
focus on financial costs and revenues which are borne by one
infrastructure provider. Social accounts embrace a wider set of
costs (typically including environmental and safety
externalities). National accounts (for transport) are specifically
at a country level, across all organisations, and may follow
the conventions of national accounting.

Total costs in a period, divided by the quantity (output)
produced/consumed in that period. Long term average costs
include a share of fixed costs (e.g. costs associated with
expansion of existing infrastructure).

A good that is non-rival but congestible and excludable. l.e.
when it is provided it can be used by extra people at little or
no extra cost, until it becomes congested. Access to it can be
limited to members of the club.

Measures the net benefits from consuming a certain quantity
of agood/service. It measures how much a consumer would
be willing at maximum to pay for the consumption of a good
over and above the market price.

Contingent valuation Method Valuation technique which asks people directly

Cost -effectiveness

Differentiation

Earmarking

ECMT
Efficiency

method how much they are willing to pay/to accept for
improving/deteriorating environmental quality. Method is
based on the ® stated preference approach; it is the only
method that allows the estimation of existence value.

Seeks to minimise the costs of achieving a given (e.g.
environmental) objective/target. This principle is a ®
“second-best” efficiency criterion, often used when a full cost-
benefit analysis is not feasible.

Differentiation of charges according environmental
performance (e.g. fuel consumption, EURO-norms), etc.

Tying revenues received to a specific use (e.g. to finance road
network expansion).

European Conference of Ministers of Transport

Undertaking all measures for which the gainers would be
prepared to fully compensate the losers.
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Elasticity

Percentage change in demand in response to a one percent
price increase or decrease (price elasticity); or
increase/decrease in income (income elasticity), or other
variable.

Environmental effectivenessEffect on the environment that a given policy response

Equity

EURO-(Norms)

generates.  This criterion ignores the economic costs that
may result from implementing the policy.

Criterion that may modify the political decision in order to
achieve a particular distribution of incomes in the economy
(e.g. subsidies for public transport: for lo w-income groups; or
for regional development objectives).

EU-Norms for maximal exhaustiontlevel of air pollutants for
road vehicles.

Externality (external cost) Economic cost not normally taken into account in

(Full) fuel cycle

Hedonic Pricing

HGV

Internalisation

markets and in the decisions mad e by market players.

Complete fuel cycle; comprising discovery, depletion
(mining), processing, transport and use of an energy resource.

Valuation technique which infers a value for environmental
quality from the implicit market for it. E.g. rent or property
price differentials when exposed to varying levels of noise.

Heavy goods vehicle.

Incorporation of an externality into the market decision
making process through pricing or regulatory intervention. In
the narrow sense internalisation is implemented by charging
the polluters with the damage costs of the pollution
generated by them, the corresponding damage costs resp.
according to the polluter pays principle.

IPCC International Panel on Climate Change (scientific group
within UN Framework on climate change.
Marginal costs (short and long term) Costs related to a small increment in

“No regrets” level

demand (e.g. an extra vehicle-kilometre driven). The
distinction between short and long term marginal costs is
important with respect to infrastructure costs: Whereas short
term marginal costs do not consider capacity increases and
are related to the costs of additional traffic using the existing
infrastructure, long-term marginal costs include the capacity
expansion needed to service increased traffic demands.

Level of internalisation at which individuals or companies
achieve a net personal/private benefit (e.g. savings on the
fuel bill), which exceeds the loss in welfare due to a given
policy. The existence of “no regrets” options will tend to
increase the political acceptability of internalisation policies.
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Polluter -pays- principle  Political/economic principle which stipulates that the

Prevention approach

Revealed preference

Risk approach

Road Pricing

user should pay the full social cost (including environmental
costs) of his/her activity.

Technique for estimating externalities whereby the costs of
preventing damage are used as a proxy for the cost of the
damage itself for society.

Valuation technique wherein consumers’choices are revealed
in the marketplace (e.g. by the purchase of a good).

Technique for estimating externalities whereby external costs
inferred from premia for risk factors (e.g. the cost of
insurance, or of risk diversification).

System of user charges for road transport. Different options
are possible. A simple solution might be a flat charge for road
use, such as the Eurovignet, a sophisticated solution is based
on an electronic charging system, which charges road use
according different criteria (e.g. congestion, air pollution etc.).

“Second-best” policy A policy that does not correspond to the theoretically

Shadow Prices

Social costs

optimum solution, but one which moves at least part-way
towards that optimum and is the best of the available non-
optimal policies or measures.

Shadow price is the marginal opportunity cost of the use of a
resource (i.e. the loss of benefits caused if this resource cannot
be used for the next best purpose).

The sum total of internal and external costs.

Social cost benefit analysis Systematic estimation of all costs and benefits of a

project that are relevant to society.

Social marginal cost pricingA pricing scheme, which charges marginal costs (e.g.

SRMC

Stated preference

Surcharge

Tax

infrastructure use, congestion, environmental externalities).
This scheme is proposed in the EU White Paper on ‘Fair
Payment of Infrastructure Use’ (1998). It is based on a
differentiated Road Pricing

Short run marginal cost pricing: Social marginal cost pricing,
which just considers the costs of use of existing infrastructure.

Valuation technique wherein monetary estimates are derived
from hypothetical statements by individuals about their
preferences. The typical method used is a questionnaire
approach (e.g. contingent valuation method).

Additional local charge on a base charge (e.g. Road Pricing),
differentiated according specific characteristics (local
environment, congestion).

A levy imposed by government whose size may or may not
be related to the pre-tax price of a good/service.
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Toll

Traffic mode

Unit costs

User charge

Variable costs

Variabilisation

Special charge levied at a particular point where vehicles pass
(e.g. tunnel, motorway, etc.).

Category of means of transport (road, rail, aviation, shipping,
etc.).

Costs per unit of service or goods provided (e.g. traffic
volume).

Charge imposed on the user of a good (e.g. road
infrastructure), often linked to the costs generated by his or
her use.

Costs that change with small or large changes in traffic
volumes.

Change of fixed charges (not depending on vehide kilometre
driven) into variable charges.
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