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1.  In 1971 the Comm1ss1on proposed the 1mp1ementa$10n of Infrastructure
Charging as a maaor step towards a Common Transpor¢ Pollcy. The obJect was

to identify all the COsts arising from the use of road, rail and inland
waterway infrastructures, to find out pr901sely who caused _these costs and
subsequently to recover the costs from the users respon31b1e‘ Identlflcatloh ,
would claﬂlfy ‘the cost of taklng decls1ons in transport. Cost allocation and
charging would lead to better use of ezlstlnr 1nfrastructures and help to

equalize competitive condltlons in the 1ndustry.4:

2. i~_:Th§;QQmmiSSioh therefore submitted to the Council a proposal for
intréaﬁcing a Common System of Charging for the Use of Transport Infrastructures.
Before adopting this proposal, the Council called for detailed studies of the
potential impact of Infrastructure Charging on rail, road and inland waterway

transport. In parallel with these studies, work was also carried out on the
special problems of urban infrastructures, on the taxation of commercial
road vehicles and on the reporting of data relating to expenditure on and the

use of infrastructures.

3. This Interim Report shows the substantial progress made since 1971,
even if not all the studies have been completed. A further paper to analyse
outstanding problems and indicate possible future lines of action will follow.

4. ‘The studies naturally concentrated on thé most urgent and important
questions. Since Member States were primarily interested in goods transport
by road, much more work was done on roads than on railways or waterways,
whilst interurban freight movements were given priority over passenger traffic



..2....

and special urban problems. Considerable progress was made in identifying
the various costs, but rather less is knoum on how they may be allocated and

subsequently charged to users.. -

5 The Report thus shows in which directions it will be possible to
advance fairly quickly. It also makes it clear where important problems
remain which may call for new approaches of aim and method, One thing stands
out clearly s the interest showm in Infras*ructuréQCharginr by governﬂenté
and others in the werld of transport indicates the 1mportance of the subject

and the urgent need to make further progress.
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Part T

Tntroduction and bagsis of report

A. Backmround. .

6. One of the important elements in the Common Transport Policy is the
concept of Infrastructure Charging. This envisages first of all idemtifying
all the costs arising from the use of transport infrastructures and then
finding out precisely who caused them.. The subsequent step is to recover these

costs from the users of road, rail and inland waterwa—s.

Te o The aims of Infrastructure Charging relate to the' above .. stepss

";'identifying or making infrastructure costs $ransparent mainly helps  _
to clarify the effect of taking decisions in transport; ‘
= allocating and charging costs help to achieve better use of existing

.. . infrastructures and to equalize competitive conditions in the industry.

8. Accordingly in Marchﬂl97l,-the_memsssibn‘submitted a proposal for a
Council Decision on the introduction of a Common Sjstem of Charggng for the

Use of, Infrastructures,vaccompanled by a Memorandum (1) providing detailed

background, . In December 1971 the Council requested Member States (2) to ..
carry out and the Commission to coordlnate detaaled studles on the impact of
these proposals on road, rail and inland waterway transport. The Council

- also asked the Committee of Permanent Representatlves to examine speclflc R
:lrelated problems.. ' |

IR N ‘ . - . Tl i - I . 1
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(1) 0.J. No. C 62, 22 June 1971 o
(2) Doc. R/38/72 (TRANS 1) 13 January 1972.



2. Concurrently, work was pursued on the proposed first Council Directive
on the Adjustment of Notional Taxation Swetems for Commercial Road Vehicles (1)
subnitted in July 1968 and on EEC Regulation 1108/70 (2) which provides a

reporting system for Ixpenditure on and the Use of Tramsport Infrastructures,

whilst in January 1970 the Council decided on special studies on Urban

Infrasiructure probiems (3).

B. Work programme request~d by *ie Council

10. As indicated in point 8 above the Council requested that as part of
the general Infrastructure Charging work, the following questions relating to
the three modes of transport should be studled by Member States tovether with

the Commission 2

’a) the marginal cost of use; _
b) other marginal social oosts. conﬁestlon, noise, air pollutlon and accidents;
c) budgetary equilibrium charges;

d) total expendlture to be covered by transport users

11. In addition to the four mein stoay areas above, the Council requested '
that elght specific polnts should be examined by the Commlttee of Permanent

Repres ent at ives @

a)the coanex1on between Infrastructure Charg1ng and the selectlon of 1nvestments;
b) the legal basis for Infrastructure Charging on Internailonal Waierways,
c) the averaging of charges;

d) methods of charging in the road sector; ' a R .

(1) Doc. (68)651 final and 0.J. € 95, 21 September 1968
(2) 0.J. No. L 130, 15 June 1970
(3) 0.7. No. L 23, 30 January 1970.



e) arrangements concerning private carss
f) the relationship between excise taxes on petrol and those on gasoilj
g) institutional provisions;

h) temporary arrangements for railways.

C. Purpose of the report

1l2. The purpose of this Report is to meet the Council's féquest to te
inforned of the progress made and the resulis of the many studies in hand.
ihilst the Report may be read on its own, a number of Appendices are provided

for those wishing to go into more cdetail.

13. Much progress nzs been made since 1971,'but fhe pace has been slower
than hoped for. Planned originally for completion in 1973, studies have been
delayed partly becauss of the enlargement of the Community and the
consequential reorgarization of the Commiésion's Departments and partly for
sheer lack of national data. Horeover; new problehs which arosevduring the
studies caused some Changes of direction in thisvbomplex field. In 6fder‘to
avoid the further delay which would have resulted from an attempt to complete

all the studies the Council agreed that an Interim Report should be presented.

14. The major questions treated in this Report have been studied by
working groups and outside experts to different degrees of depth and detail.
Iloreover some of them form part of separate proposals for Community action.
It has therefore been considered useful to report resulis directly under
each heading as wéll as to group various elements uncer the more general
concepts of the Infrastructure Charging System, the Taxation of Commercial .

Road Vehicles and Urban Studies.

15. In addition, at the request of the Committee of.Permanent Represen-
tatives, the Commission furnished. specific contributions on three of the
detailed items entrusted to the formerj; the Commission 's views on the
remaining five points were held to be adecuately covered by its 1971

Memorandum already referred to.
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PART 11

Rerort en infrastructure cherging studics

A. Infrastructure charging: the general svstenm

Basis and ainms

16, Infrastructure charging is based on the idea that the full costs
which arise from'theruse-ofﬂtranSport infrastructure should %»e identified,
allocatéd to and vtorne Yy its users. Its major aims are to assist decicgion
téking by making costs clear and transparent, to imprcve the use of
existing infrastructures, to harmonise conditions of competition in trans-
port, and to provide financial resources to cover hoth onerating and

investment costs.,

17.  The intention is that all the costs attrilutaile to a mode of
transpory, and withinlfhat modeito each category of users, ghould be
identifiéd, aliocated and paid for. In principle, revemue from the
charges shpul@ he used to meét these costs and in particular to operate

ard improve infrastructures.

The - system

s o s ot

18. The draft Council Decision, which was anended in Ausust 1974 follow~
ing advice from the European Parliament and the Economic and Social Comnittee,
mav be found in the Aﬁnenﬂices (los I). In drief, the system envisages

that transport users should pay:

a) the marginal social costs caused Ly the use of infrastructures;

b) a hbudgetarv equ111br1um charge de51gned to cover any deficit tetween
total expendlture and revenue der1ved from char~1ng marginal 5001a1

costse



19. As defined here, marginal social costs are those attributable to an

~

incremental unit of tralific and fall into two main categories @

a) the marzinal cost of use, i.e. the increase in the expenditure imposed
<o ?

on the ovmer of the infrastructure by the extra traffics

b) other (or external) marginal costs, i.e. the increase in the costs
external to the existence of the infrastructure, but arising from its use

and subdivided into ¢

(i) the marginal cost of congestion, i.e. the increase in costs imposed on
the rest of the traffic by the extra traffic;

(ii) other marginal external costs, i.e. the increase in all other oosts
such as those of noise, air pollution and accidents caused to society
by the extra traffic. ' ' . ‘

20. Dxpenditures to be covered include

a) operating, maintenance and general expenses for infrastructures;

b) infrastructure investments, made up of direct expenses where loan funds
are not used as well as the interest on and amortization of any loan

fund taken upj
c) expenses to meet congestion and other external costs.

The expenditure should relate only to the transport function of the

infrastructure concerned.

21. In achieving budgetary equilibrium pfoblems‘érise both4of time and
place. To solve the difficulties related to time, a period of several years
should be used to determine and therefore .average out costs, traffic volumeé&
and charges to the users. The spatial problems concern the geographical or
phrsical extent of the infrastructure network required to balance its budget;

they are a matter of cross—subsidization within each moce. A balanced

/.
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approach is recommen?ec here tecause high infrastructure charges for a
specific network might unnecessarily discourage demand whilst charges
averaged out over a large area i:0uld not bve an effective tool fer appra1s1ng

investment proposals.

Impact on transport - : . ;

22,  Since the current situation and the operating characteristics of the
three modes of inlan” fransport are not the same, the repercussions of

Infrastructure Charging on them will differ. A long betiod of adantation to

fthe full system as well as special treatument of particular problems are

therefore necessary..

23. For example the railways are at 1east in pr1n01ple responSWble for
all their infrastructure costs. Accordlngl , vhere they compete with roads
or waterways, allowance should be made for the degree to which each of these

conpeting means of transport actually cover its infrastructure costs.

24. For waterways, substantial physical differences between networks may.
call for more detailed investigation; moreover in.this field there is a wice

gap between costs and the revenue contributed by users.
25. Problems in the road sector are both more complex and more urgent than

for rail and waterways. The followinz two sections deal with work doné on the

taxation of commercial road vehicles and the special protlems of urban areas.

B. The taxation of commercial road vehicles

26. Forlﬁany years priority in the field of Infrastructure Charging has
been given to commercial road vehicles. Following'a 1064 proposal to eliminate
double taxation, a draft first Council'Directive, providing for the

AdJustment of National Taxation Systems for such vehicles, vas submitied in
1965 (I). luch detailed work has been carried out in this field, right up to

-

(1) 0.J. Yo. C 95 of 21 September 196



the Aprll 1975 report (1). At its meetlng in December 1974 the Coun011

stated 1ts intention to discuss and, if poss1ble, to adopt the Dlrectlve at
its next meetlng, the text currently belng examlned by the Council's Transport
Group maJ be found in the mlnutes of thelr meetlngs (2)

27. The basic principles of this first Directive are that the speoifdc

,taxes pald by a oommer01al road vehicle should ¢
a) take 1nto account and at least cover its marglnal oost of use; .

b) be made up of the excise taxe on gasoil and a vehiole tax, the latter
being calculated in accordance with .common methods throughout the

Community.

s Lt .

28.  ‘In devising such a system many technical, economic and fiscal aspects
were examined, including ¢ R
a) methods for calculating marginal costs of use.(see paras 39-44);

b) the calculation of excise taxes ¢n gasoilj .~

c) the field of application (e.g. extent of road network, lower limit of

vehicle tonnage, exemptions); ..
d) taxation practlces (e.g. lorries and trallers separately or together);
e) adaptabillty of the system to- changes 1n costs, fuel taxes eto.;_? .

f) the problems of the: "supplenent" tq be . added to. marglnal costs of .use. to
ensure the required level of revenue. from taxes on vehicles and fuel.

29. Faced with these many problems, greater scope is being provided for ...
specific national difficulties to be overcome, whilst retaining the basic
;principles: of the proposed Dlrectlve. For example cost ealculation methods
are being. handled more flexlbly to overcone problems due to lack of data and

differences in natlonal account1ng systems._ Member States will be: free to )

(1) Doc. SEC(75)1310 of 7 April 1975
(3) Doc. R/1429/75 (TRANS 45) of 4 June 1975
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tax drawiﬁé vehicleé énd fféilers.sepératély of as a combiﬁafion, whiiét'
optional a&justments to the‘Community system will allow betferualignment'with
taxés on vehicles not covered by the Directive. Finally, it is important

to stress that in this first pfoposal no'éitempt is being made %o hérmoﬁiée

tax rates.

L]

30. As regards internatiéhal frahsbért,'the Directive proﬁoses that vehicle
taxes should bhe paid only in the lMNember State of resistration even if the ‘
vehicle travels on roads of other llember States; this is lmown as the

principle of ™nationality" rather than of "territoriality™. .

31. The draft Directive constitutes only a first step towards harmonization
of_vehicle’taxes_and further possible developments are to be considered, such
as

- harmonizing tax rates for international goods vehicle traffic;

~ harmonizing excise taxes on fuels; o Y

- basing the system on real rather than on nominal axle loadsj -

- improving cost calculation methods.
Such further developments should bear in mind the need for users,

transport firms, vehicle manufacturers and the authoritieés to be given time

to assess and assimilate the effects of eny new system.

C. Urbhan studies

32. . The Commission's Pilot Study on Infrastructure Charging (1),considered
that the special problems of determining urban infrastructure costs and their

allocation to users should be examined separately. An "Urban Studies™ groups

(1) Doc. SEC(69) 700 final of 12 Harch 1969
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vag therefore set up and in Januany 1970 the Council approved the initiation
. of studles of methods for calculatlng and charg1ng all the marginal social

costs referred to in para 19.

33. To start with, data were collected on four 1arge and one medlum-
sized Buropean cities (Amsterdam, Brussels, Cologne, Lyons and Verona) |
showing the infrastructure network, traffic characteristics, pa.rking
facilities, publlc transport ete. With such data 1n hand, the 1mpor¢ant'
phenomenon of congestion was studied by means of trafflc speed-flow analyses
in these cltles and valuable information obtained on the complexltles of
traffic flow, especially in central urban areas. Coupled with 1nvest1gat10ns
into the value of users' time, these studies all helped ‘to deal w1th the
determlnatlon of congzestion costs, as reported in paras 46 - 51., In
addition some Member States carried out spec1al studies ¢ Germany - on the
cost of env1ronmental pollutlon and Be1g1um on practlcal chargmnv systems.
340 The costs of env1ronmental pollutlon caused by trafflc noise and
vehicle emissions were studied in a multi-disciplinary report sponsored by
the Commission and carrled out by the Verein Deutscher Ingenleure (V D.I. )
The conclusions of this comprehensive 1100 page document are brlefly
summarized in paras 52 ~54 but since time has so far permitted only a
cursory examination much more work will have to be done in this potentially
significant field, where costs at leestfin~urban areas might be of the same

order of maghitude as wvehicle fuel costs.

35. - 5till in the field of cost determination, it was'ooncluded that
methods for calculating the marginal costs of use of non-urban roads could .
be applled.ln towns. Con31deration of the marglnal cost of a001dents vas .
deferred, since the method set out in the Pilot Study could be used meanwhlle.

-
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36. A éthdy'of'practicaltsysfemsvof charglng for the use of urban )
roads was carried out by the 0001ete Belve'D'uconomle et ae Mathemathue
Appliquées (SOBHEAP), taking Brussels as an example. It was concluded that
the system most llkely to succeed haa to be

acceptable legally and admlnlstratlvely,

- understandable to users,:
- reasonably equltable, and’

effectlve in redu01ng congestlon without transferrlng it elsewhere.

A 31mp1e form of suoplementary licensing was thouvht on balance to be

the system most 11ke1y to fulfil these requirements.

37. In conclusioh it may ve saicd that the major elements involved in
urban congestion cosfs have been studied. Feasible metholds have been
developed for calculating congestion costs, but they cannot yet be used as a
basis for urban roac charging systems. Fﬁrther discussion an{ studies are
‘néeded to develop these economic_measpres and integrate then into the total

context of urban transport planning.

D. The determination of marginal social costs

38. As indicated in earlier chapters, marginal (social) costs fall into

two main categories @

a) the cost of use, i.e. essentially wear and tear

b) other (external) costs : congestion, n01se, air pollutlon and accidents.

_ The Commission's Working Croups analysed these costs separately for
the three modes of transport and as part of the overall studies referred to

in Chapterr II A -~ C.

/-



~13-

Marzinal cost of use - roadsg

30, r:ring the preparation of the ¢raft Directive on the taxation of
commercial road vehicles, the Working Group toncerned drew up an Annex (1),
most of which deals with methods for calculating the marginal (sobial) cost
of use. This increase in the cost of operating, administering, maihtaining
and renewing road infrastructures caused by an additional traffic unit

includes traffic police costs as well as "wear and tear".

40, Road maintenance and renewal operations are divided into fixed costs
and those which tend to vary with traffic levelsj the latter are allocated

to commercial vehicles according to three criteria $ vehicles-km, nominal axle
weights and nominal axle weights to the fourth power. In each variable cost
.category the marginalisable proportion is ascertained by one of three methods
which provice statistical comparisons of cost and traffic levels over time or
in space, or which analyse the relation of costs to traffic in a qualitative
nanner. For each of the three criteria mentioned it is proposed to fix a
minimum marginalisable proportion. Taking into account the approximate
character of the underlying data, the procedure allows a marginal (social)
cost of use to be allocated to each type of vehicle with reasonable accuracy.

Where cost data are not available as such, expenditures are used as a basis.

41. Upon the request of the Council the Member States undertook without
encountering major difficulties, é "test" calculation of the margiral costs
of use for 1971 on the bvasis of the methods described in the Annex. The
Commission's Departments drew up a report (2) reproducing the calculations

of eizht Member States and cogparing their results.

Mareginal cost of use - railuays

42. The Working Group concerned produced & draft paper (3) dealing with
methods for calculating the marginal (social) costs of use of railway '
(1) Doc. R/2750/74 (TRANS 174)

(2) Doc. SEC(75) 1310

(3) Doc. CTI/CT1/05-2/74 /.



infrastructures along the lines of the one worked out for roads. ‘- Costs are
to be allocated accordlng to whether they vary in relation to gross ton-km

workea, traln—km and. the number of trains; electrlc power output and copper
consumptlon may also be relevant. As for roads, mlnlmum rates of

marpnn*llﬂatlon may have to be determined for tnese categorles.

43. Initial calculations'by Member States of these costs for 1971 seem
to show lower marginalisation rates than those for roéds, but detailed
analysis is still under way.

Marzinal cost of use = inland wvaterwavs

44. * The Working Group concerned has prepared a draft paper (1) on
calbulafing'methods alonz the lines proposed for the other modes of transport.
Costs are to be allocated acéording to whether they vafy in relation to
vessel-km deadwelvht ton—km, the number of lock cycles or the number of

vessels passing through locks.

45.. “The first calculations carried out, particularly by Fréhce and
'Gefmany, have highiighted the practicalvproblems resulting from the venf
detailed breakdown of both the networks and the eipenses; These problems,
and such matters as equivalence coefficients for vessel categories and

calculations for other Member States, will require further examination.

Marginal cost of congestion
46, Recent work on congestion: costs has concentrated on urban roads, .
where congestion plays a particularly important role. Rail congestion was
discussed in the Pilot Study, which also considered that methods suggested -

for road congestion costs could apply to inland waterways.

(1) Doc. CTL/GT3/04-2/74
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47. Three elements may be distinguished in congestion costs ¢

- t1me lost by road users,
- 1ncreased fuel consumptlon and vehlcle malntenance,..t

- the immobilisation of freight. T S

48, Time lost by road users was considered by the Urban Studies - -Group to
be the most 1mportant element requiring prlorlty attention. = o evaluate &
it both its amount and its value have to be determined.' The’ amount of t1me
1ost may be derived from the relatiOnship'of traffic speed to flow, or ‘
“traffic density to flow. <Care must be taken to distinguish between * °
relatively stable conditions and unstable situations which may occur when

traffic saturation is reached.

49. In order to deal with both situations, four.methods were identified
as acceptable approaches to quantifying the time lost by users, with the
'kvch01ce dependlng on the partlcular problems and technlcal preferences of the
1nd1v1dua1 urban authorltles. More detalled desorlptlons of these methods

are 1ncluded in Appendlx II.

50, _ The valuatlon of the time of transport ‘users 1n monetary terms was .
studled both natlonally and at 1nternat10na1 level via the EGMT Round Table
Conferences. Despite remaining problems progress was made towards developlng
a slmple methodology whloh would dlstlngulsh worklng and non—worklng tlme,
and would value these tlme categorles as a percentage of gross or net . |
5l. Increases in vehicle, costs were rated second in importance to tine“
lost by transport users and they should give rise to fewer problems of _
calculation methods. The immobilisation of freight was held by the Pilot A
Study to be a minor factor. - Both elements may therefore be considered at a

later stage.:
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Marginal cost of noise

52. Road traffic is recognised as the primary source of environmental
noise in virtually all Member States. - The VDI research team referred to in
Chapter III. C attempted to evaluate the cost of the effects of noise, but _
conclucded that this could not be done directly. As the summary of their
report in Appendix III shows, they adopted an indirect approach by
ca;oulating the costs of both active and pass;ve noise prevention or
elimination measures. Active prevention reduced the noise level at emission
source by .e.g. improved vehicle silencing; passive preventionvprotects those
affected by traffic noise by providing sound ingulated windows, screen walls,
improved street surfaces, tunnels etc. Cost estimates related to conditions

in Germany were provided.

Marginal cost of air nollution

53. Urban air pollution caused by vehicle emissions is determined by
traffic-related characteristics such as density and driving conditions (stop~
go or smooth flow) and by vehicle-related characteristics such as engine

iype and size.

54. As in the case of traffic noise the VDI experts adopted an indirect
approach by estlmatlng the cost of measures to prevent or ellmlnate harmful
effects. Appendlx III shows that reductlons of 40% in present em1851on
levels of carbon monox1de, and of 30% for nitrogen oxldes, were env1saged as
being in line with current thlnklng about petrol englne exhaust standards.
Again, the experts estimated potential marginal costs applicable to German

conditions.

Uarginal cost of accidents

55. For the purpose of Infrastructure Charging it would appear that the
cost of accidents is important only for roads and may be disregarded when

e



considering reilways and inland waterways. The evaluation of road accidents
costs has been the subject of many studies and was also examined in the-.
Pilot Study which provided detailed procedures for calculating the marginal

costs of accidents, taking insurance into account.

E. Budgetary equilibrium charges

56. There is almost invariably a financial defiocit between total expenditure
on transport infrastructure and the revenue derived from charging marginal
social costs. Such a deficit should be recovered from the users in the form
of budgetary equilibrium charges.' |
57. . The problems of devisingjappropriate methods for attributing these .-
equilibrium charges %o, users were originally investigated by Professér.C.J.. '
OORT and subsequently revised by Drs. MAASKANﬁ in a‘comﬁrehensive report v A
finally completed in June 1975. This report which relies extensively on the
"ALLATS Report™ (1) and the Pilot Study examines in considerable depth the
theory of welfare economics which leads ‘to marzinal social cost pricingand -
the opiimum allocation of resiurces in the whole economy. Based on, thls
examination five alternative methods of se+t1ng equlllbrlum oharges are
identified and their merits are evaluated ‘both in theony and as regards f

practical. appllcablllty to -transport "infrastructures.

58. The method flnallJ recommended is that equlllbrlum charges should be
equal or proportlonal to marginal social costs which would prevail at a

lower-(hypgthet;qal optlmum).level,of infrastructure -capacity, The ratlonalei
behind, this proposal is that when the capacity of the infrastructure is ' *
larger.tﬁan is necessary for the actual level of use, a deficit will arise
because the revenue from optimum pricing at marginal social cost ﬁill;not“

.cover total costs. The users therefore benefit from this larger capacity

(1) Options in Transport Tariff Policy.} Studies ¢ Transpoft'Sefies'Ne.ﬂl,
Brussels 1965. /



by not paying the higher marginal social costs which would prevail at the

lower level of capacity.

Ways and means of applying the proposed method to the various moles

and infrastructures are reviewed and the possible effects assesse’.

59. It is emphasized that the OORT report has not yet been analysed in -

depth by either the Commission.'sDepartments or by government experts.

F. Reportinzg on infrastructure expenditure and use

60. To provice a statistical and accounting basis for an Infrastructure

Charging system, data on infrastructure expenses and use are needed. These
are reported annually by'Member States for the three modes of transport in

accordance with Regulatiéﬁ 11.08/70 (1).

61. Lxpenses are divided into investment, operations, policeA(except for

railways) and oVerheads, whilst traffic data are provided in
-~ vehicle-km and axle-km for roads;
- train-km and gross ton-km worked for railways, and’

- vessel-km, deadweight ton-km and number of vessels passing locks for

inland waterways.

62.  So far, reports deaiing with the years 1971 (2) and 1972 (3) have
been issued; they include data which the three new liember States reported

unofficially in advancé of 1974 when the above Regulation began to apply to

(1) 0.3. L 130, 15 June 1970
(2) Doc. SEC{74) 5285 final _
(2) ca1(75) 312 firal /.
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to them. It is intended to submit the report for the year 1973 to the

Council towaris the end of 1975.

63. The experts concerned have begun to discuss problems encountered in
applying this Regulation as well as possible measures to bring it more into

line with current Infrastructure Charging developments. The main points are :

a) identifying the transpcrt share of total infrastructure expenditure;

b) breaking down investnent expenses into new construction and ertensions

on the one hand, and reconstruction and renewal on the other handjs

¢) analysing expenses in accordance with the criteria currently used for

variation (see nara 40)3
é) laying dowm criteria for differentialing urban and non-urban roadss
e) reducing the frequency of reporting certain data;

£) methods for ascertaining real axle loads.

G. liiscelleneous

The selection of invesiments
64. A study was cazrried out during 1974 by Professors K.lM. GWILLIAM and
J.A, ZIGHURA on the interdependence aatween a system of infrastructure
charging, based on pricirng at marzinal social cost .with budgetary equilibrium,
and decision maeking in infrastructure investments. A brief summary of the

study may be found in Appendix IV.

65. In analysing the relcvant economi¢ theory the authors expressed some
criticism of the validity of budgetary equilibrium but did not suggest any
practical alternstive. - They held that in principle Infrastructure Charging,

be setting values on external, non—quantifiable effects such ag noise, air

e
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pollution and accidents, had an important bearing on investment decision
malking. In interurban situations, cost-bLenefit analysis techniques could
acequately deal with the mainly tangible factors involved an? the project

rate ol return should net depend greatly on the pricing pclicy adopted.

. 66. In urban areas, however, congestion anc many factors outside transport
played a more important role. Simple financial tarzet setting was therefore
less likely to result in an overall optimum and priority should bevgiven to
achieving what was considered to be the "right" traffic pattern on overall
planning grounds.

67. As a broéd conélusion the authors felt that current Community
approaciies to Infrastructuve Charging were compatible with investﬁent
gselection provided their connexion was recognizedj the saparate development

of each should not be celayed because of this interaction.

Professors Guwilliam and Zighera also underlined the problems which
may arise in underdeveloped regions regarding the financing of "stimulating™
investments which will not pay their way during the early years if the systenm
is applied without flexibility. These problems should be anaiyzed'ahd solved

before a definite system is adopted.

Intermational waterways

68 . The question relating to the legal basis for Infrastructure Charging
on international waterwsys is one of determining whether the 1868 Act of
Mannheim, which exempt Rhine shipping from all charges *based solely on the

act of shipping"”, is compatible with infrastructure charges.

69. ~ Firstly it needs to be stated that according to the jurisprudence of
the Court of Justice orticle 234 of the Treaty does not permit the Hember
States to invoke beiween them the rights and obligations of previous v

agreements ih order to evade obligations”due to the Treaty; it restricts

e
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itgelf to guaranteeing obligations of previous agreements with third countries.
As a result there are no juridical hindrances to ths application of the
charging system for infrastructures except to undertakings establishad in

a third country which claims for its nationals the rights under the Mannheim
Act. It follows that the problem primarily concerns relations with

Switzerland.

Though it is difficult to express a final view without the charging
system being definitive the general opinion ¢f the Commission is that '
payments for the use of infrastructures are compatible with the Act of
Mlannheim. The exemption granted in this Act is not aimed at charges for a
service rendered which is fully justified by the need to recover expenditure
on improvements to the Riine. It will no doubt be necessary to discuss these
problems with Switzerland wiien a more advanced stage has been reachod in the

development of the charging system.

The averaging of charges

70. The extent to which infrastructure charges should be averaged over
networks is connected with the problems relating to the determination of
equilibrium charges. These, it will be remembered, should furnish the
additvional revenue required to cover operating and investment expenses where
charging at the level of marginal social costs does not allow the budget to be
balanced. It is a matter of cross-subsidisation within each mode of
transport, defined in terms of the system or the geographical area for which

budgetary equilibrium must be attained.

T1. If charges were calculated for a particular infrastructure or a small
network, the usars concerned would bear the total financial outlay for building
and operating that infrastructure. Such a system of charges would help to
select amongst alternative investment proposals, but it would carry the risk

of leading to levels of charges much higher than marginal_sociql_coéfé and

N -

./

thérefore of discouraging demand.
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On the other hand, averaging out or syualizing charges over a wide
area would not allow specific investment to be influenced. At the same time,

however, it would not hinder oplimum use of existing capacity.

T2. The need is to afrive at. a balanced solution for this problemé vhich .
applies particularly to inland waterways, énd in which possible regional
implications should not be forgotten. A Commission document (1) dealing with
this subject reproduced in an appendix some of the ideas of the authors of

the "ALLAIS Report"...

(1) Doc. sEc(72) 2822 S - . ,” , "
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Part ITT
Conclusion

13. hig Interim Report shows that substantial but uneven progress has
been made in the complex field of Infrastructure Charging. TFor instance,

as far as the determination of marginal social costs is concerned, much more
is known about the marginal cost of usiig roads, particularly for commercial
vehicles operating out of town, than for rail or inland waterways. A good
beginninz has bean made in dealing with congestion costs, enough is known
about noise and air pollution to encourage further analysis of available

information, and the cost of accidents may be tackled with some confidence.

14. A good start has bezq made on ass2mbling and exploiting the bvasic
national data relating to expendiiure on and the use of infrastructures;
these now need to be adapted to the need of a modern Infrastructure Charging

systen.

75. In the field of allocating and charging cost to users much work remains
to be done, including boith the rationale and the methods. Nzvertheless
progress on commercial rcad vehicles has shkown the way, and as a start for
future work, available research material on such aspects as budgetary

equilivrium charges will need to be processed and put to use.

16, Such results show in which directions it should be possible to advance
fairly quickly and where, on the contrary, serious difficulties remain which
may call for new approaches both as to aims and methods. These will be the
subject of a second pape:r which will analyse ocutstanding problems in the
light of developments since the origirel proposals on Infrastructure Charging
were submitted. It is also intended to indicate in that paper possible
priorities and lines of action to deal with present and possible future

problems.

/.
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17. In the light of what has been said there is no doubt that the subject
of Infrastructure Charging oontim;eg to' arouse the greatest possible interest
both in govermment and the world of transport. Such indications of its
impcrtance both intrinsically a.nd. in relation to other elements of the
Commur;ity_‘s *!:lraz}splort ._po]..icy‘ are convincing evidence of the need to make

furthei: urgeﬁt progress.. ... .
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Draft Council Deoision on Infrastructure Charging
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EXPLANATORY MEVORANDUM

 In the agreement of 22 June 1965 on the organization of the transport

market the Council included among measures for approximating the conditions
‘governing the operation of the various markets the adoption of a common :
solution to the problems of charging for the use of transport infrastructure.
In order to attain this objective the Commission piesented to the Council
on 29 March 1971 a proposal for a decision on the introduotion of a common

system of charging for the use of transport infrastructure1.- o i

This decision defines the general principles of the system chosen, which is_,
based on charging for the marginal social cost while at the same time _'
requiring revenue to cover expenditure; only by this method is it possible ‘ ’
to ensure the best use of infrastructures and at the same time to obtain
sufficient revenue to finance all the expenditure incurred by the creation
and operation of these infrastructures. In this way a foundation will bg
created for later measures designéd to implement the policy chosen for‘the T
three modes of transport, the content\and structure of which are set out in
the memorandum from the Commission to the Council on charglng for the use f'

of 1nfrastruoture.

The Europeaﬁ Parliament exp“essed its Opinioh on this proﬁosalvat its
meeting on 16 November 1973 s and the Economic and Social Comnittee on

28 Septenber 19723 : '

After examining carefully thé comﬁents made in these>0pinions;Athe'Commissioh
has decided to act upon some of them and for this pufpose to amend, in ”
accordance with Azﬁlcle 149, paragraph 2 of the Treaty, the inztial proposal

for a declslon.

L

.';‘_:_.;Viifjék;

Tor W ¢ 62, 22 June 1971, pe 15
0J No C 108, 10 December 1973, pe 67
307 No € 123, 27 November 1972, p. 11.
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These amendments relate mainiy to the'following matters:

Recital 1

The limitation of the proposed measure to railway, road and inland
navigation infrastructures has been considered advisable having regard to

the fact that the Council has not yet decided on the basis of Article 84(2)

- to apply the rules of a common transport policy to sea and air traffic.-

The European Parliament desires, however, the introduction of a Recital 1(a) ,
laying down that the structure of the system of charges must be devised with
a view te its later application to other forms of transport, so tnai their

inclusion therein will not neoessitate any major amendments.
: e . . . G

Recital 3

Tne European Parliament proposes tnat to fhe netion of "best use of existing
1nfrasuructures", which in its Opinion is too concise, there be added a
supplementary notion, namely, the promotion of a distribution of transport
between the various means and infrastructures which will be advantagecns

" to the economy as a Whole.

The second aim, which is to meke users bear the total expenditure necessany -

- to ensure the creatlon and operation of the means of communication, is_“ Vo
supplemented by a definition of the goal pursued, which is to ensure a ‘:T' 3 o
‘volume of investment in transport infrastructure advantageous to the econemy .

as a whole. . ) o o S :f“ S

Article 2, parag;re:ph 1

As with the first Recital, the EurOpean Perliament proposes addlng to the ‘
phrase "to promote the best p0331b1e use of the infrastruoctures" a form of
words which sets out more clearly the aim pursued by the proposal for a

declsion. _ ' e



Article 2, paragraph 2

o

This paragr,ph prov1des that the Coun011 is to adOpt rules for calculating
the marglnal social costs and the equallzlng charges. Since these rules

arc essential to ensure the fair operation of the whole of the syétem, the -
EuroDeen Farliament asks to be consulted before they are_fixed.' Although '

"the Economic and Social Committee has not made a request to this*effect,
it is proposed to consult it also in the same conditiong. |

CArticle 5 | o

This article states that if the system of charg1ng for the use of infrast-
ructure is to function satisfactorily, independent operating bodies must be
set up, provided with all the necessary powers to ensure that infrastructure-"
is managed in conformity with the objectives and principles of the aforesaid
system, and that each of these bodies be responsible for setting its charges
on the basis of the cost and use of the infrastructure under its control.

The Eurdpean Parliament reduests }hat an addition be ﬁade to the wording of
this article in order to ensure that the prmnclples of marginal soclallcost
“and balanced budgets are applled to these particular cases, too. |, ‘

Article 6, paraarvnh 1 - L ‘ N :‘- j : it

Paragraph 1 of this Article defines the means by which the system ef '

charging for the use of infrastructure is to be implemented., - It prov1des

that charges for the use of 1n1and waterways be limited to nav1gat10n dues.'fe‘-s

The European Parliament requests that the posslbllity of 1mpos1ng taxes on -

ships be also left open.

Article 7, prracraph 1

This Article states'that in view of its complexity, the iarge number of
implementing measures required and the wide~ranging economic and financial
effects, a system of charging for the use of infrastructure c¢an be establlshed
- only by stages. The Comm1s51on con51ders thai the problems arlsing here are

/-



far greater for inland waterways than for roads, and has therefore allowed
an additional period of five years for completing the establishhent of a
charging system in this sector. The European Parliament oonsiders that the
provision of two different transition periods for these two modes of
transport will be liable to create certain distortions of competition both
between the two modes of transport and between them and the railways. As
competition does in fact exist between these three modes of transport on
cervain links, there is a risk of seriously complicating the ocalculation of
conpensating grants envisaged for the railways in paragraph 4 of this
article, and even of handicapping road transport, for which no compensating
grant is proposed, Parliament therefore proposes a single transition

period of 15 years for both the modes of transport.

Article 7, paragraph 4

This paragraph makes provision for the payment of compensating grants to
railways during the period of establishment of the charging system, in
order to offsct the handicap which they will suffer as long as their road
and waterway competitors are not bearing the whole burden of the infrast-
ructure costs attritutable to them. The Buropean Parliament proposes to
supplement this paragraph in order to ensure that these compensating grants
are deducted from the subsidies which various Member States grant to rail-

WaYS.

Other anendments of an editorial character have also been made to the

proposal for a decision in question.



- Amendment to the proposal for a decision
on the introduction of a common system of cherging
for the use of transport infrastructure

The proposal for a decision of the Council pfesented by the Commission on

29 March 1971 is amended as follows: S

-~ by an amendment to the first recital and the introduction of a new

recital aiter the first recital,
= by an amendment to the third fecital,
~- oy an amendment to Article ‘l,-
- by an amendment to Article 2(1), subwparegreph 1
-~ by an amendment to Ar‘bicle‘ 2(2),
- 'by' an amendment to Article 5,
- by two amcndments to Article 6(1), first and second indents, :
- 'by an amendment to Article 7(1), sub=paragraph 1 ‘. | L e ‘.: o
-~ by an amendment to Article 17(4), - - ‘ | |

'~ and also by certain purely editorial amendments.

‘.

These emendments are indicated in the ‘sétached doounant



Qri\ nal text

THE COUNCIL OF THE EUROPEAN
COLUIITIES,

Having regard to the Treaty estab-
lishing the European Economic
Community and in particular its
Article 753

Having regard to the proposal from

&

the Commission;

Having regard to the Opinion of the

European Parliament;

Having regard to the Opinion of the

Economic and Soclal Committee;

Whereas the introduction of a common
transport policy entalls the estab-

lishment of a common system of

Amended text

THE COUNCIL OF THE EUROPEAN
COMUNITIES,

No change

Whercas the introduction of a common
,transpdrt policy entails the establish-

ment of a common system of charging

charging for the use of infrastructure;for the use of infrastructure;

whereas such a system must apply to
rail, road and inland waterway infra-
structure in such a way as to ensure
fair conditions of compétition in

transport;

whereas such‘a system must apply
initially to rail, road and inland
waterway infrastructure in such a way
as to ensure fair conditions of

competition in transport;

Whereas this system must be established

in such a way that it can in due course

take in the other modes of transport, or
so that its principles are’capable of

being applied to these other modes of

,_transport,ﬁbeafing‘in mind their particular

features;

o
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Oririn~l $oxt

Wherees the 1ntroductlon of a system

Amended text

Nb change

of charging for the use of 1nfrastruc- ,

ture requlres a large number of

' measures which can be adopted and

implemented only by stages: 'whereaé,

hovwever, in order to facilitate the

preporation of implementing measures

and to promote coordination of national

policies, the guidelines and general
principles for such a system should

be loid down now;

Wnereas the system of charging must

AN

Whereas the system of charging must

satisfy the dual aim of promoting the satisfy the dual aim of promoting a

best use of existing infrastructure
and of ersuring that all expenditure
necessary for the construction and
operation of the lines of communica-
tion is borne by the users thereof;
vhereas this objective will De
attained if the charges for various
categories of traffic are fixed

according to the relevant marginal

d1str1butlon of transpor¢ among the
dlfferent means and 1nfrastructuresd7v
which will be advantageous to the
economy as a whole, and of ensuring |
that all expenditure necessary for
the construction and opératiOL_of thé.i

lines of communication is borne by

the users thereof, thus ensuring a
volume of investment in transport -

social cost, with the addition, where infrastructure which will be advantage-

necessary, of an amount sufficient to ous to the economy as a whole;  whereas

ensure tihat the total expendlture in
respect of the infrastructure in
question is covered by the reveme

from the use taercof;

Lewa T i i

. Whereas in order to ensure that

existiang capacity is put to optimum

this dual aim will be attained if the
charges for {he vapicas calogorisa of

Straffic are fixed according tdvthe Co

relevant marginal social cost, with

the zddition where necessary of an
amount ("equalizing charge") sufficient
to ensure that the toial‘expenditure in
respect of the infrastrﬁcture in ¢ues-
tion is'covered’by the revemie from the

use thereof;

Whereas in order to ensure that

existing capacity is put to optimum

.



Orisinal toud Amended text

Y

uee, it 1s desirable that es far as  use, it Is desirable that as far as
poieible thie charges applicable to possible tho charges‘applicable to

the various categories of traffic be the various catogories of traffio be
adjdsted to take account of varia- adjusted to take account of (two words
tions in the marginal social costs dslated)' the marginal social costs

relating to those categoricss rolating to those categories;

Wnereas the means should te defincd No change
whereby the system of charging for

the usae of road and inland waterway
infrastructure is to be implementod;

vhercas, as regards private cars, the
possibility of imposing an additional

charge should be allowed for,; the

level of such charge to be fixed

kaving regard, in addition to budget~

ery requirements, to various social

and other considexrationsy

Whercas it is necessary to fix now ilo change ’
the duration of the period during

which the common system of charging

for the usc of rood and inland water-

vay infrastructure is to be grodunlly
establisned,; account being talken of

the offect of the proposed weasurcs

on ceimpetvition between modes of trahs~
\port;» vhereas, however, provision

sheuld be made to ennble the programme ) S
and timetable to be drawn up by the Co
Counsil for thig purpose to be amonded

a8 unecessnry in acceordance with the

thereas, in oxder to c¢rcate falr con- Whereas, in order to crcate fair con-
ditions of competition between mcdes ditions of competition between mocdes
of transpert as from the period while of transport during the period while
tho common system is being estalided, the common system is being established,

/.



Original text o Amended toxt

it is necessai'y to make prbvisio.n. for it is necessary to make provision for

peyment of compensating grants. to_" . payment of compensatlng grants during
railway undertakings where the,;expend-'this period to railway undertakings
iture on rocd and inland waterway .where the e:rpend:Lture on road andy

infrastructure is not Yorne in full  inland waterway infrastructure is not’
by tho users of that inffastructure; borne in full by the use“s of that .
1N - infrastructure; IR

Whereas the possibility cannot be » No chango
excluded of serious economlo and : '
social ‘difficulties occurr1ng in

particular sectors of the economy of

.dqbﬁember State foliowiﬂg‘implementa—

“tion of tho system of charging for the

use of infr;strﬁctﬁre; whereas it is"_
necessary to, provide for te@porany, ‘ L | S - _v.‘,f;‘,ﬂ..
derogations from the common provisions | |
to deal with such difficulties and to .
define the procedure for authorizing

r-

such derogations;
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Original text o Amended text

HAS ATOPTED THIS DECISION: HAS ADOPTED THIS DEGCISION:
. . ' . t
oo .
“hrticlé 1 " Article 1

. There shall be introduced within the. - There shall be introduced within the .
Communi:ty, in the mammer and within Community, in the manner and within !
the time limits laid down in'this . -the time limits laid dowm in this

Decision, a common system of charging Decision, a common system of cha.rginé
for the use of infrastructure for the forj'the use of intrastructure for the

purposes of transport by rail, road. purposes of transport by rail; road
and inland waterway. cL and inland waterway.

This system shall be so designed as to
be capable of being extorded, in due
- . course %o .the other modws ¢f traneport.

Article 2 : .~ " Artiole 2
1. The aim o7 .such a system of .charging shall

. CatTioie ‘ ' al .
charging shall be to promote the best bo to generato swiTioient reverme to ocover ‘
expenditure arising from the use of infrastruotize
and attributeble to the transport funoction

_thereof, .

1. The aim of such a systom of

possible use of infrastructure, while

generating sufficient reverme to cover

all expenditure on such infrastructwe o
attributable to its transport functiai. At the same time, the system of
' ‘ 4 cha.'rgihg must iarémo‘téi an even distribu-
 tion of traffic between the various
| infrastructures and & volume of invest=
. ment in transport infrastructure

advantageous to the economy as a whole.

To this end, the charges applicable ' To this end, the charges applicable to

to the various categories of traffio .the various categories‘ of traffic,jmu.st

must be equal to the marginal social be equal to the xna.rginé.l social cosf

cost of the use of infrastructure by of the use of infra_ustnicture by those

those cajtegofies, Should the reverue oategpries. Should t}iérevenue produced

produced by such charges be _'.l_;ess than by sj.t'zthcharges be 1ess.'tha.n the totel

’
v
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Original text

the corresponding expendituré, there
shall be added to the marginal social
cost an equalizing charge, the amount
of which shall be such as to ensure

that the said expenditure is covered.

2.
qualified majority on a proposal from

The Council, acting by a

the Commission, shall lay dowm rules
for calculating the marginal social
costs and the equalizing charges. -

/

Article }

The expenditure within the meaning of
Article 2(1) to be covered over a
specified period by the revemue afis—
ing during that period shall comprise
the following expenditure incurred «
during that periods

~ investment expenditure (expenditure

in respect of COnstructlon, recon— )

struction and replacements of

installations); .

current expenditure (expenditure on
the maintenance and 0perat10n of
. such 1nstallatlons and on admlnlst-

ratlve serv1ces)

Where investment expenditure is

finenced by borrowing, the reverme

.

Amended text

~expenditare -on the -
infrastructures concerned, there shall

be added to the marginal social cost

an equalizing charge, the amount of

which shall be such ds 10 ensure that

the said expenditure is covered.

20
majority on o pr0posa1 from the

The Council, acting by a qualified

Commission_  and cftorﬁthe Parlinment-and the

Eoononioc ond-Booial Corrtftestatd-beon
oonsaltsd - shall lay dowmryules-for
oalculnting mexginal-soocial oosts and
equalizlng charzas.

“Article }

No change

Where investment expenditure is
financed partly or wholly by borrowing,

raised by charging must, over a speci~the revenmue raised by charging must,

fied period, be equal to the sum of
the following two itenms:

over a spécified period, be equal to
the sum of the following two itemss:

WA



Orisinal text Amended text

v ey L

-~ axpenditure incurred during the No change
period in question not covered by

borroving;

- repayments and interest charges
attributable to the poriod in ques-
tion in respeot of loans contracted
carlier to finonce investment

expenditure.,

Article 4 . ' Article 4

The scale of charges for the use of No change
. infrastructure shall differéntiaté %o

the utmost between categories of

traffic having different marginal-sooial
ﬁggﬁfﬁ cach catogory of traffio

separate charges shall‘be applied

vherever this is justified by varia~-

tions of time and place in ‘the use of
infrastructure and is possible, hnving

regard to the cost of collection, with

the moans availabloe

Article - Article 5

Separate charges for the use of Separate charges for the use of
infrastructure shall be fixed in infrastructure shall be fixed in
respect of engineering works, routes reaspect of engiineering works, routes
or networks operated as separate or networks operated as separate

entities. entities.
These charges shall be based on the
principles Jaid dowm’ in Articles 2, 3
and 4.
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Original text
Article 6

1. The system of charging for the use
of infrastructure shall be imple-

mented by the following means:

~ in regpect of roads, by means of
vehicle taxes, fuel taxcs and
measures for direct charging;

- in respect of waterways, by means

of navigation dues.

2. The use of vehicle texes and fuel
taxes as means of charging for the
use of infrastructure shall not
prevent the imposition, in particular
to meei texation requirements, of
additional charges on ownership of
pfivate vehicles or on consumption

of fuel used by such vehicles.

Article T

1. The system of charging for the use
of infrastructure shall be established
by stages. Subject to any extensions
authorizod by the Council wnder’
paragraph 3 hereof, establishment of
the system shall be compleied by not |
Yater than 31 December 1981 in
respect of roads and by 31 December

1986 in respect of waterways.

Amended text
Article 6

1. The sytcm of charging for the use
of intrastructure shall bc imple=

mented by the following means:

- for the_ use of roads, by means of

- vehicle taxes, fuel taxes and
measures for direct charging;

~ for the ure of inland watcrways, .
by meens of navigation.dues, and

where appropriate, taxecs on 3¥essels. -

No change.

Article 7

l. The system of chargihg for the -

use of infrastructure shall be !

established by stages. Subject .
to any extensions decided by the
Council under paregraph 3 hereof,
establishment of the system shall
be completed not later than fifteen
years after the eﬁtx_:v JAnto force of

the present Decision. - |
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Original text

The timctable of the’staées'éﬁd the
measures to be teken during each of
these shall be laid dcwn by the
Council on a proposal from the

Commission.

2. If during-the period of
establishment of the charging/system
the application of measures
prescrived for any stege gives rise

t0 seri»us economic or social

- difficulties in eny sector of the

eccnorty, the Commission may, at the
réguast of a Neutvor State and after
consulting the other Member States,
authorize, for a limited period,
derogations from these measures.
Disturbances caused by such
derogations to the establishment of

the system must be kept to a minimum,

and the derogations must not go o

Amended text '

No chenge

No change

beyond what is strictly essential to -

renedy the difficulties found to have

arisen, -

' 3. Before the end of each stege the

Comnisgion shell present to the
Cotncil a repert on-the resulis of -
the mensures ““pllcd dring that

stage. In pﬂ*tlcular, the report

~ shell record any derogations grented

wnder paragraph 2 and shall if
necessary be eccompanied by proposals
to extend the duration of the stage

in question or to amend the measures

1o be implemented during the folldwing the duration of the stage in question

stage.

‘3. In good time before the end of .~

each stage, the Commission shall

‘présent to the Counocil a report on
the results guspmyiile et the time .-t l.
Waen the repest is raeped of
"the measures applied during thet

stege.  In particular, the report

shall record any derogations granted

- amder peragraph 2 end shalllif
~ necessary inolude proposels to extend

or to amend the measures to be

1mplemented durlng the following atage.

oo



Original text

~ 4. During the pcriod of establishment
of the charging system, compensating
grants calculated in accordance with
common rules to be laid down by the

" Council on a proposal from the
Commission shall be paid to the
railway undertakings in order to
offset the fact that the expenditure
on road and waterway infrastructure
is not borne in full b&'the users

thereof.

| Article 8

This Decision is addressed to the

Member States.

" offset the fact that expenditure

Amended text

4. During the period of establishment
of the charging system, compensating -
grants calculated in accordance with )
common rules to be laid down by ‘the
Council on a proposal from the
Commission shall be paid to the

failway undertakings in order to

on road and ﬁaterway infrastructure -
is not borne in full by the uscrs
therecof. These cqmpgnsatiqgﬂgrants‘
shall be deducted from the public

‘subsidies granted in the Member

States. .
Article 8 - - .

No change
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Introduction ,_ ' IR . o . L
1. 1 loo-.ir‘g at a -:vs..em of chargmg for 'the use of 1nfrastruo+urns

(;.J i ), ur’ban tralfic congestlor* %s much more 1mporsan‘c than oongvsticn
occurring outside built~up arezs. Moreover amongst {the various corts
assoc:..rted mtu urba.n congestlon, tima lost 1s most pronably the mogy, lmpor-'tnmt
aspect. , L

To kcep mat: aera smple and to all oW fa.s er progr eéﬂ, th:‘.s paper will ‘
oconsentra’e on me*.surmv the cos%t of time lost due to urban co'xr'cstml

2. i dealing with *he measurement of time losaes d\.e uO .xr‘b?..x congeation
and with *he:\r value, the p«.per doss 5o from the marginzl cout view-pomt

whi. ch’ “oprese....s ihe ‘besic J.doa. in ;.U I. In order to have a sm'rle u'nt s
for all types of 1hf!‘¢8t"\l°t1h.0 cosfs, ma1 '*ma,l coats ave expreasod per. .

vch.xolewnlome ra.

3.  The conclusions in ‘*ins paper eroe be.and on prav;oua wor}: kc\ne by "}.
Urban utuches Sub-Grour on “roblams :mvm.ved in mea.surmg spec-d-“low R e s
relati ors’nps { doc. C/C**'U, OLJ’O), the’ Glmtl repor* sy emm;mg from the .va«-;
Groug 's oc,nolus:Lons (doe. €/C3: u/,. -,\) ard the Ur'ban Studie s Sub-iroup on the

valun of time (doc. C/GEJS/13-70). as well as the discussions on the studics

carried out in the cities of 3ruxelies, Cologne, Lyon and Verona.. oy

F

S
' et 3
L T I v

Basic ecc ncep_‘g_g a"xc' r'mf‘v' 1+1ons

- s e oy PR

o "[urglnal costs of conuvstlon are rr'a.lly t"ose costs wh1ch are Coa
-inourred. by traffie.in a defined area (a single gtretch . . -,

of road or a "zone") asv a result ¢f +the addition tu existing tra:f'fic of an
extra vehicle. However, for tha purvposs of sost dete}m;‘na’tion it is simpler
to restricy ma.rfrir-a.l con«esvion oosts to those :mc..xrred b,,r thn ot: ‘e* vehicles
ed a result of aao*ng ‘one vehxclc, and thus 3o’ 1gnore the exira coet incurrel

by that marginal vehicle itself,

ey o . . EXESS L




_ basie forumlse and vﬂ.rmu.s met"xods of mea..su“ement a.ppropma. e 'Lo chfferent

5. In orcer Vo aacertain these marginal costs, bo%h the quantity (in

hou:'s) znd thc value of time (m noey per hou"-) must known. These faotors

are asalt with in more detail'h tae paragraphs that follow, both as rogards

circwrrstaacas.

6. ' (a) The total time (in hours) spent by treffic in a defmed area

results from kaowing 3 ‘ .
‘e the length of the road or oxten‘b of the area (hr.s)

I e
\ ' y t. S

[

- the averzge speed (km ner hr,
"= the flow (i.e. number of vehicles per hour).

(b) The marginal change in this \.otdl time due to tle ‘iutrodustion

cf €1 extra vehicle is obizined by the mat hemaw.loa.l prcoe°s of dif fer»mtlation

(e. by measuring the rate of changze in speed as aga.ms. f:.ow)

(¢) In traffic ccnditions bofore sa.turation poin'b is reached, i.e. J

whnm stop and go traffio has not jot sta.rted, all o'bserva.tions chow that u.s

-

- the volume of 't.L affio increasss, the speed urcps. Smce guch a phenomenon

- can oest be expres ed. in ne.’cnemhhce.l or rztatlstma.l tems, "the atta,‘:.xed

appen_d;:c showe how tlie formulao are derived ,from the’ orl.;;inal relationqhips‘. ;
‘ . . . v' T e ;. ) . . . . “ , . - . e

(&) The eppendix shows that 1

over a ct*etoh of 1 km, the ma,rginal ext*a, time spent by other Co

-,
.

trau.flo pe" extre. ve}ucle a.uded, 1.e. 'l;he margmal Yime loss

, S . S PSR .

where ¢ = flow
A L

-+

.+, V.= aversge speod.

v.a

and Z}: e the rate cf cha.roge m speed mta rpspect 'to flou..
(@) This epproach is one woll known method of féasuri"*g"?imo loss; others

with similar mathematical backgromrla, tut ooncen‘bra,’c*ng on d:.fferent tralffio
varizbles may also be arpl:.ed. {see pa.ra.s ¢~13). A



7. Havinv dﬁvalopcd on2 or more satisfnctofy fo*mulao for, measuringi
the marg1na1 logs of t.mc, tka quedt1on may be askeu whethor earh vbh;ole
has 4he same effect, or whéa:‘large aﬁd often slowar ~ommerolal veh;c‘as

cause more congestion than say private cars. This is the gjue stton of vahlole

equivelence coefficients {see para. 14 below), .

. . . . - R 4 ’ - P N

8. havlag dna¢+ w1th tne measuvenent af ma, the f011uW1 g e;emen*
must be taken ints account when assessxng its valua per vehzcln/km H
- (a) the value of Yime for a road‘user (monetary valve per hour)

* ¥ ! ¢ . o A s ‘er

' t ! R - - . ST
(’) the rumbo.s of users per vehlole (dcg«ee of occupahoy) .

Thase elcments are dealt with in groaxer dﬂtall in paras 15 to hO.,; e g,z_'

Ihe measurement of %ims Jcoses

SR O f R

’wo

9. The studies czrried out on B*ussels, Fologne, Lgc% and Verons. nave«
shown thgt there is no univarsall J praot*cal mathod *or mcasuring time *osses.
It may well be 1 h?t dlffe“ent me+hoés are most ube‘nl 1n dlffeﬂnht loral
o*rcnmstanoes and condltlnns ecpecl 1y mhbre congest&cn is moasdrod on "links"
i.e. singie road st“ctfhes, or zones™ 1 e. homognneous areas each with own
pariiculer characterisiios. The fo’lowing paras tﬁerefore doal in ordar w1th

methn s oageo on 3 . . e L '“‘.e : ;“‘ e -ws .

' T I T S SRS S [ .
(a) Lpaed-«fluw L] 7* U - ; ...153.}j.f e " g
~ (v) spoed. = aeaqxty N {whlfgﬁuﬁ.;5f3t~ﬁ/{s'w_;} i
VIR (c) zone fraffio “evformance Fe L CTRE I ‘_.:;';‘,,,.‘. ST s e L

ceet e (d) 1ntersect10n aolay.;: PRSI LT O S SRR SR AT S R SR

v/‘

R % SR I ni?t»fﬁ& e ‘§ e T Toamray iy :
10. Speed~flow relationéhips:may‘bg seen;as-haiing;twa distinot -aspects
viz. ¢ SR - o
L - seuu¢e flow . - Lt ot q’ﬂ:_ﬂ:;;f.z_:tHiHEF;?ﬂ‘A C e
~ wnotabls flow o o . ‘ : :2{ f :

vhich are illustrated Uy the form of a typiocal sreed-f*om ourvé 23 shovn in
the Giunti report (C/GZU/14=70). The upper part of the curve reprosenting
stabie flow, indicatss the steady deorease in gpeed in relation to inoreasing

a , ‘ N C . . .
> D N ~ - . .
) - NN : L . of @
. . - ’ .- 3 \




_traffic vé]umes up to the saturation point axnwhich unstable flow:coﬁmanocs H

As one would expect ‘time lost 14 a positiva quantlty up to tbe sa#urathn

.

pomnt.

is concluded in the Giunti }eﬂort only.the”uppar part of tha specde-
flow curve shouvld therefore be used as the values aetenmlred from tais part
are raliable, and maaningful time loasses oan be calculated. |
An unstablelflcw gituation develops boyend the point'of saturation
i.e. whon spced end flow decrease errafically and can therefore not be d<alt
with satisfactorily by spaad~f10w relatlonshlps. Theso phenomena are dealt

~ : . Kado

with in 4the nex%t para on sr;ea-den31ty.

11. Traffic density may be defined os the number of vehicles ocvuwylng

a weit longta of road at ,y given instant; it is usually crpressed as

vehricles par kilom ectra. 'It mey be more crnvenient in some instauces $o use
averags censiiy ‘which 19 “tho average namber of vehicles per unii length of

rozd over a cpecified period of tlme, s.g. the averuge cﬂncenvra*ion of

vehioies peor kilemotre during en hour. -

\

“"afflo speel decreases steadily wi*h inoreasing density throughout

" the specd range. Put anosher wey density continues to incrcase »t and

" beyend the flow saturation point and is {hea detacted Ly the user as 21

incrsased rate of queuing. It tharefore appears'tha¢,spéei~density‘relatidnehips
reuain ressonably stable in unatatle flow conditions and they could thorefore

‘have some overall advaniagzes as conpared with upeed-flow relaxionsalpo,"

vhen cousidering Aeawnl con~ested urafflh oonditions. . o .. - id

- - : ) )

" The mathematis al re*atlonshlp is also dealt w*th in the aftaohed

'y coaye

appondixe. T . T ST KPR




~total aud mareitel time.losses may be determined on an arva-wice 'basls. :

12. ' . Speed-flow end speed-dangity ocncepts as descrited above are ' .. oy
particularly usaful in lcoking at single road stratohes (links). '

A Qifferent concept is to divide the u*'ban area intuv a geries of
ho:oger.éous zones and to measure. +he amou.d; of velicle travel bejing perfomx,d.
in a zons i.e. the zorie traffic "perfermanca” defined as :!fhe numhey of - -+
kilematres '531ngdri’ven by vehiolss-in the zone duriny e..__épepified time, - .

This "pericrmance™ is refieotel in. the number of vohisles in motion.
(non—pa.rked) in the zone during the same speocifiel time and the avarage -
ovorall travel spesd being a+ta:nnd in ‘:)’a 20n0, By equating thece two L

- elements, s shown in the appesdix, and measuring the zone traffic “perfcormance™ -

and the rurber of vehioles in motion (non =parked): the,average overall zoue
‘fravel spes=c can be oaloulated. . . ., [ .- a6 e, SRR N A
. B S SR AR P S A o e "'tb;.i’ s
Fror the methematical sl .;ndpomt, the averaye overa.ll zons travel
speed is a simple deslining fuuction of the to*el number of vshlvles in .
mn (non-»‘,e,r:.ea) in tho zZone. Thus, ac Yefore, the rate of change of '
speed w;th resvact to vehicle numbers w-'-) is always negative anl tne .«

narginal %ime losa per vehicle per kilometrs is: always poera:.vo (see a.ppendlx)

. [

2. The fourth avproash is based .on the premiso that intersaction deleys

ars the main source of truffic deJay in urbau areas., Congesti cn is &

function of the frnquonq of oovcurrence of heavily .loaded m‘ce*saouons.

. - . . . .
Toe H e . i e T, '; - ® p ! -':' TR R
. X . . N v B A L TNy
. MR “ - . e v . [ ! : P se N 4

o I% would seem that diffarent buses must be used for . - b
ca xcu..ating the delays 2t oviricaded ‘intersections (whelbe thero is a”
continuors g nuo) and undeirlosded intersections. From these {igures the

Ty e DAL B A

- o - - sSee LN

ff ia hoped {0 present a sepa.ra‘-,e paper giving a more deteiled

uxpla.natlcn oi thie methcd at a later stage.. - PR SO R S S
.o , . " ."," "\ .’ . i . (‘.;'\‘ : B T .’J"’!‘, R .: ;r .‘, i ”,“" e LI ; f ~. P
. . .’ . ’ ' o ' ' - .
Vehwisle equivalence ¢ .= "0 - . frooe T LD e T e e
l4. . In para T the question was raised- whether 1arge venicles would , . -

: canse signs flcam:ly greater congestion in the traZfie streas than.the smﬂlar
-k_ind. It so, an allcwance could Ye made 'b,/ substitut*ng fo* ea,oh lcxrge



vehicle a theoretic¢al number of cara which it is ectimated would have the --
samo effect on tae treflic strean as the lurge veiiole. e

At tae low speeds usually eacounter:sd in heavily congested urban = °
traffio, and bearing in mind the low proportinn a% p2:¥ times of héavy
vehicles (except possibly bue es), ‘it seems -doudtful whethur & heavy vahicle
contributes 51~n1f3uan%1y morz to oongestxon “han a car. 1t therefore -
apr=ars to be ucceptab le to consider &ll vehiclus equal. Alternatively a .

valus of 1 for cars, srall vans and light trucks and a value of 2 for =

heavy trucks and buses has besn suggested, ‘Ihis approach avoids the problems

o accurately «nd soientifically determining features such as g dyramio prolfiles,
overall dimersions etc. in relaticn to low groeds, and seems justified on the

busis of simplicity vorsus doubtful accurasy.

The valualicn of time longes P St e B

1

Urtan S uuleS Groun examined various nspecis of tlme value in 1670.. Amongst- -

" other thingr vhey d*scussoi ¢ T ST AR

~ tha faasibility of valuing uoers time on’a largs sonle
/' - tha comparicon of gains and lossos ' ’ o
- ths different uoar ca*ego"* ' Ve E ' ©
© = the valuation of working tima, comnuting time and ieisurs time
- the differsnces in vélua,between morning ard evening paaké and
other periods, both on working days and Ssturdays and Snundays
~ the valuation of tha time of commercial and publio transport -
'] vehicies and, as regards the ilatter, tho inoreass in oycle time.
‘end the consequent increcse in veniole fleets required Yo maintain
e defined levsl of service. . - ‘ , L,
16, - The Sub«droup noted the lack of rcsearch cn thesa proviems and - "
agraed thet the most usesul contribubion wes the 1969 Sixth Round table on
Transpert Econonics devoted to the value of time sponsored by’ tha,Europe&d ‘
Conforence of Ministers of T Transport. The Sub-Group:thersafore male tha .

following recommenlations, largely based on the findings of the Round Table s

. a . . . o
. . LN . . . s . . - . * ) . . . T Lot
cemt e N et e T P e s e T e ey T : !

35 Az razavis the value of time for eash vealole user, a SnbmGroup of the

N



(i) marginal valuve = aversgs value
(ii) working rate = rate of gross earning plus employment laxes, social -
welfers contributions eto. nlus 10% to 15% of rate
of gross earnings for overhoad expanses
(iii) comnuting timo = 25% of worliug rzte in (ii) (morning pezk o;.ly)
(iv) other tu.o = commuting time az sisted in {(3ii)
Tha question of how to evaluakte the evening peak traffic period was not

decidied 'by' tae Group.

17. To take these récqmnendat:?.cns one step furtaer and hearing in mird

tha wltinuate need for a simplé esd effactive epproach, it may be useful to

cousiler ouly tuc of tho above categceries of time i.e. working aid none S -
workir.g time, the former valued as in (ii) ahove and the latter nt 254 of

- the woerking rate. Tais would leave ine question of how %o Cifferentiats in ,

practice between working and ncn-working time. , ]

18. n certain cases nationally egresd valucs of time are avaliable,
hased ¢ca Vhe abuve reasonirg. In some cases those velues are in terms of "disposal.
irscoue™ i.3. groes earnings lest tavs: and sociel contributions. Where this
ie the case a comparison of the moretrry valuen is iikoly to show closer

approximaticus thaw a comparison of 4hie boosic concppts.

Yeainie cooupancy , | |
19. Finally it is nscessnary to know on averags the number of tesers in - «
azazi vehicle. I'E haa been ocorisidered usefcl to concentroie on pri*?aj:e cara

and. to ignore for purposes of simplification boik the ocoupancy ci bases

erd SrefTio during holiday periods etc. If +this iz Lomme in ‘m.’."\d., an

average rabe ror urdan arcas at tines o? significant cnngeulticn a.ppaars

to lie in tle range of 1.3 to 1.5 oscupants per vehiocle.

- Ll
Arnexw
Lov-. mampen iy ) B ‘ ‘ . - . ‘
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Introduciion ' : ~ : SRR EES S
*

1. Tha bnslc agproawh as mertloﬂed in tue rain text. is tho valuation '
of time lost, i.s. more specificelly, the ﬁr»cuct of tae f 1¢cw1ng TwWo

elements

. . o ; R
e
- the ma"gznal lous of tlme per vuhlole per kilometre
"« the va ue of time per vehlcze. : o - -
i T ke e e res B TE Tt S DI S

Meaguwemert of tims lossces oo _ T e
E.I;;‘iﬂ"..._._ﬂ"'.’l' U SR P n. .‘.\- 3 o EP

. [ ' €L LR G . [} o - PN B Tew ‘ .

2. The tolal time spent by vallrles in the traffio systcm per hdﬁf may be

 expressed as . . R e o Cen L, .
£ S ST IR A RNART R SN A SRR A T SAREY SRS S A L )

v : N . '

o . . g E : g 2 N : ": Y i oL
: T" “,b—"- q esesreervessesevennccs \L -

e e o D . . oo
CEOTE S IR T L RS TP £ N ST E I A T A A i

g e . . . v - . - . S e et . L

B » o vla L | SN f . .

wicre 1 = lenzh of +raific’ system \rm)
' V =« gvarege speed of vehicle flevw (km/hr) RN :_“f

q = veiiicle flow per unit of time (veh/hr) , _3 “',; "
S : 'n“.‘.'-"(.."r Y 2
' The mavginal chengs in the total time (”) oaueed by the &T&lV\l of
one additioual vehicle in the system is 3 s
.-g.-'l:-_ -. ;-n]-..-" 1 ‘q (‘V -t‘»« N P (ii) ,. - “"'4 'V“F-Z i..":' !
d. V b -2 -o'oouoooc.oatu. . . . .y
? yo e
R ;,"‘ e M Lt f e 0o e

'ywhich is composed of two elemenﬁ£'§iz;5 ;. St e

€ = timo spent by ons addivionsl vehicle in tho Bystem

i

. P t
B . v . . . B < .
a Pl B ) o - R P T

-— ;L q-. "f§~ = add1t10na1 tlme spent by tle othgr vpbloles 1n the ‘¢‘ :‘~“

L)

X 1)‘_
v system 8s g rebult of ‘the a;rlval of cne addxtfonal
o vehicle i.e. the marg1nal tlme loss for all tha other
1 'i»4vehlcles per additicnal vehlc;e.:;1:-~l;.i:f,“‘-- -
,\_; S S o "f/,v.



If a value of unity is assumed for 1, say 1 km, then the genoral expression
for the marginal time loss per acditional vehicle per kiloms%irs as a funotion

of flow is : , ' ‘ n _ s e
. o q AT . : ~ ,,.' . o

‘quﬂ- -\’é—-.'...."....'...'.ﬁ...‘."......(lll) , K .

Ve dq ST e Ty

Tais formula may be rua.rr_nn'ed as fOlluWS E

< o .
Mg = = %(» . = (n) .
Tre "3": factor waich rcxulx.s from thls rearrang ement is oonaidored to be

a more sinrbie indicator, i.e. a sherter rangs of values, of traffic behaviour
on e particular link than the wide rangs of spoed/flew vaiues with which
ong is presented otherwise whon considering heavily ocongested oconditiors. -

v i8 interocsting to note tha* the .&., ~term is the reociprocal of traffio .
. . , o , o :

deacity. . L C S
Specd—density o .
»3e . .- The total tine cpent Ly vehlulos in the iraffio ayoiem mey be
exprensed ag - ‘ . Doy
T = '-5\'," « n. . o.a-oa.cooooo-o-o%conooooooooon(V)" .

sharg 1.2 lentih of traffic system (lcm)
V = averaze spoed of vehioles (im/hr) : o
n = nunber of vehicles {veh/xm) . L ’ .

Differentiating as before in para 2, it oan'.'be ghown that the

general expressicn for the marginal time ioss per additionai vehicla per
kilometre as a functicn of demsity is.¢ ~ ° . . = '

v . V.
g N

P a "'"‘3"',2 "g”h\L ' oa.jb.iao-l-oco_oooft'o.-‘.-,oluoo.--c(\'i.)'



4. " mpe total wrban arsa ..an be d:w:.ded mto homoganeous zonqa, eaach"

S " Y .
- ‘x‘ i\ ~ x_ = A ST e —
Zena"performance™.. T AP AT IR S -

* RO R RN S v

with its cwn pa.rclcula.r oha.ra.vtenstlvs.

" 3 N P LR T .
E e s 8 xR oAt - . % R T S > : +

The amourt of velicle travel in a zona i.s. the zone trufiic

“."performance™ may ‘be definad as the mnumber ol kXilome%res being drivin by

vehicles in the zone during a specified time, say vehloleowiilometrss of *

zcne wravel per hLour. . IR U N RIS O P U
’ y . .
Lo Lov AR 14 ’

La N EEA . . ! N C
e e AN o * E : L

The zore ‘.':raffic performance is considsred to te equ a.l {to the number
of vehicles in motion (non-pa.rkad) in the vone multiplied by the average «

ovarall meus travel spesdls oo Ui L T, eumy L o e Lo - ‘ .;'_
T N T S N B SRR SR E LT ;w‘ A R Y R B IR DRy
v+ 4 The ‘relationsiip may be writien:as .7 <ivw o . . ow S )
, ‘ e e T 3 ™ e LIS ‘:"'.;.' - ‘ 4 e e
nV = P
o or. v ? it .o-ooo-coooa.-oo'o-ouolocgoo0--5..;(Vl1) T L.
T Ly PEEE N <o . . MY S
N ‘ ’ . . ; R ,‘,
where v = ' average overall zone travel s-veed (km/hr) ‘

P = zune traffioc pe*:cma:me (veh-km; T M e v e e

n = ‘mmber-of vehicles in motion.in -the .zone Auring one hours

R R U

The *\vrﬂose of 4his approach i3 to arrive. a* 3 value fr* the

e 51 . - .-:. ..—.; .<‘.‘
a\fe*'age overail ‘zons ‘Fravel apeed. ! e ' :

The average overall-travel spead .in & particular zons is a sinmle
daclining funotion of the® 'cota.l runbcr 0% .vehitles in-'motion (non—parkeq)
in the zone. o ’ L i

e ) . "z*'?‘-.';' - } ‘?'.' aoee .;'.."

"‘he total tine spent vy vehlolns in 'khe gone mey be expressod as

"’,"Ji\.u’l.iu’4~.a‘ -e.'la-'... .,.,_'0.-“;»-"- . R ) )
. ' e a
T = v e« 1 '-o.oo--o-oanoaooo.onooodooru(nli)*
S T A TR
where "k ‘= ve:t age trip iengi:h fcr all ve}uc-cs (k‘m) - :
: G YR .
V = average overall '’ zone travel speed (m/nr) e N
n

number of vehicles in motion in the zone durmg one hour.

-
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Diffarentiating as Lafors in pa.ra. 2, it can be showm that t‘m
general expression for tha marginel tme loss pe .additional ve‘no.\.e/kllomotre

es a function of average overall zone tra.vf*l ‘vpeed is s . L

noavr o ' L
Tmz L] - ""E Gn .ooooo-coooooououn.oo-oo.'nno.o(lX)

* The averagze overell zone. travel .speed is a'simplé declining function
of the total mumber of vahicle in mé'uioﬁ in-the zone. Thus, the rate of -
" cheage of speed with- respeot ‘0 vehiole numbers (-w--, is always negative
anc the marginal time loss »er vshiole por kilometre is alwayvs positive.

'y B - v N . . e o B P .
PO . . . - . . o " [P S L e

The valvatior of %ine losses = - - . -~ 7. b0l

5. Th» value of time Factor to e used 1o convart the marginsl time
losszes per additional vehicle per kilome’re oalculated by means of equations .
(iii), (vi) end {ix) consists of two eleuents, the average num'ber ¢f users
per vehicle (,. .; and theo average value of users time. ‘

. Thus 4he marginal. cost of 4ine per mxdltlona.l vehiole per kllometr

in eaoh caze becomes 3 - o "
where a w average vehicle occupsncy (persons/ven). . - ' «.
and h = averzge valve of user's time (monetary ve.lue'/hr)
in the case of flow,
e ay

Cmq" - Sl o eh ooc-oo"o-.:o-o,--coo-.ooooo(I) _.‘.' . .
7vv dq A . ‘ . ‘ . ‘ '4 ' . ' S . . A
whore -q = vehicle flow per unit time (vuh,/hr) e i e
. V = averagc speed of véhisla flow(lcm/nr) B
in the case of density, - , AR S S

Cﬂn" ""“5”2” i‘v. ¢ 81 .......-.........;...;.io.(:zi)
: el

Paw oo L Lot oy

vhers ' n = nuaber ol vehicles per unit length of road (*'eh 'lr:.n)
V = averazu sppeo. of vehmles (km/hr)



‘5 L)

in the casze of zone "performance”
£

v

Cnz = "'"r'\"‘; 'qu-g: . ah ....-...1..-...‘;.....(xii)

where n = nuwber cf vehicles in motion in a zZone during one hour

V = averags ovaerall zone travel speed (km/hr)..'.




Study of noise and air poilution

by urban traffic

(v.p.I.)

- Summary -



It is generally reoognized today that traffic problems in ﬁrban areas
cannot be solved by yet more streets, parking garages, car parks and other
such facilities for controlling and regulating traffic. Instead, it is the
task of those responsible for traffic and transport policy to contribute,
through other appropriate measures, to as great a reduction as possible of
{the conflicts that have become evident between the traffic burdens on city

~

centres and the living conditions in these areas.

An essential condition for effeotive action is the existence of aids for
decision-making which,'%ased on an analysis of the current situation, quantify
the observable effects,'reveal possible improvements and wrovide a general

idea of the costs involved.

’
~

Such considerations have induqed fﬁe”Council of Hinisters of the
European Communities to initiate a study of environmental nuisance and damage

caused by traffic in urban areas (noise and exhaust gases).

The research project was commissioned by the West German Minister for
‘Pransport on cansultation with the Commission of the European Communities.
The Association of German Engineers accepted the task and, in its turn,
“commissioned fiedical doétors, engineers and e¢énomists to study individual

aspects of the problem.

‘The aim of this study was to develop a practicable method of estimating :
the mdrginal costs of environmental muisance caused by noise and exhaust

'gases emitted by traffic in urban areas.

The report comprises a detailed general account (long vers on), and a
short version, in which the main result are presented in concise form. Both
versions include a!"General Summary", which contains an introduction to the
subject~ahd'infbrms the reader of the contents and composition‘of the réport.

"
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The following aspects were studied in the survey (separately for noise,
and air pollution)

- current extent of the envimnmental bﬁrden,
- psychologica.l and physiological effects of the env1ronmenta1 burden

- costs to the economy as a whole of the envu'onmental burden and 'the proportion
thereof accounted for by marginal costs..

The basis for ascertaining the current exf:ént of the envirorimen‘i;al burden
caused by both noise and exhaust gases was provided by a model of a typical
jarge Buropean town. The model town was cmnI.)os‘ed of 12 characteristical "town
nedel building elements", which can be regarded as representative of the urban
coastruction pat'l:ex.'n in five selected large Furopean towns (Amstefdam, Brussels,
Jolcgne, lyons and Verons). Typical traffic densities and traffic oomposztion
wera determined for each of these basic elements.

11,

Part I of the study deals with ‘t;he noise burden caused by traffic in

urbsn areas. On the bas:Ls of the acoustzo relationship 'botween traff:l.c volume,

urbon constmctmn pa’ctorn, noise creation and noise expa.ns:.on and diffusmn.
the noise immissions 'Lo be expected at 'typlca,l poi.nts of the urban oonstmction
tern could be determired. ‘

In the study, thke ¢ritoria used for traffic noise immiesions are the .
energy equlva.lert contiaous woise level L eq’ ¢ generally employed to. d:.stinguish ‘
socurcs whose noise level varies wzth time, a.nd 'Lhe level Ll’ corresponding to
isolated peakse. o

"I"he\L. "as;zdjbl level values were de,emined for cha.racterlstio pointa
on buil :livag faf'a.c.u‘s, alinys &t an open win'iow. The actual level of the-
'i'mn:bted noise witiiin ine bulilding can be dex ved from the externa.l level,
a.].lowance being made for *the reduotion in gouni level due to the shielding
effect of the window. ' '



The effects of noise on people depend on the level of the immitted noise. -
They extend from impairing performance particularly where attentiveness and
a high'degree of concentration is required to ~ in especially serious casos =
temporary malfunctioning of the hearing organs and to noise deafness.

Such effects on man's health and well-beingz can be avoided by observing
immission guide values, or target levels, based on‘the threshold of perception

of the noise effectse.

Such guide values at various levels are.suggested in the study for the
relevant "spheres of activity" in urban living space. In respect of nuisance
caused by traffic noise, the main "spheres of activity" to be considered are

"dwelling",v"sleeping", "recreation", "commnication" and "mental exertion",

Since the street areca itself forms part of the urban living space of
man (the way to the place of work, shopping excursions, etc.), efforts
should also be made here to avoid deleterlous effects Yy observing certain
target levels. Guide values for this purpose are also given in the study.

In determin1ng the costs . £ the n01se burden to the economy as a whole,
as well as the nroportlon accounted for by marginal costs, preventive costs
were chosen, since the current state of scientific development does not permit
direct monetary quantlflcatlon of the damage caused by traffic noise which

affects man's level of satisfaction, health and life expectancy.

' Measures suitable for avoiding burdensome noise immissions can be
taken directly at the source of emission (active preventive measures) or on
the noise diffusion path from em1581on to imm1551on (passlve preventive

measures).



To provide protect:.on fron excess noise in 'the frmediate vicinity of
the noise source as well (cege for pedestrians, car’ occupnats, eto.) it seeus
reasonable to try _out first all feasible ways and means of using active Lk

measures.

- A : : S \

« With this in nind, various technicel solutions are presented in the o e
study; at the same time the additional net capital costs of these measures '

for vew motor vehicles are given, which can va.ry aocording to ‘the kind of
meaires and the type of vehiole.

- Tt proved possible t0 fix a representative average va.lue for all types of
DU ENEIET wchicles including station wagons. ‘The report, taking into considere,
aniom "}'Ie ncise relevant" distance covered amnually, gives the .specific coets:
50 aekiva soumd irnalation measures per passenger vehicle km by sprea.ding ‘
the et oepitlal outlay over the service life. '

v,
Ca

"ha experts have calculated :that the energy-equivalent contimous . noise
1-wa} van be reduced 'by' about ©3 dB(A).if about half ofiall passenger vehicles
are eq.ipped with noise muffling devices. The demonstrated costs per passénger
vobizla km therefcre mofoer only to the ‘relatively llo'uder.r,p_art of the vehicles |
pzsen in any giveu %i1aflcsetreamy. - in.the study, it is considered .admissible
to 7egord this valas ar wppionching. the ‘marginal cost value per passenger
vihicla, B R A Db ey e

’

The margingl cce'? f ,ruks o:«" 2002 *tm.n 3. 5 t pemissi’ble tota.l

welghl wore de..e*-m.me,l x o"n thcrse mr pqr,seuge* vehlcles by mea.ns of welghting ’
LoCECTU. ' ' ' ' i - '
-



With heavy traffic, the reductions in noise level that can be achieved
through active measures are as a rule quite inadequate to reach the medically
desirable target levels in the bedrooms; living rooms and work rooms of
* buildings that border on traffic areas., In such cases, additional passive
projectiye measures against noise are cglled for.

The study refers to varlous methods of affordlng pass1ve protection
against noise and also shows thelr effectiveness. It is demonstrafed thai
the best noise damping effect in buildings can be achieved by installing

special sound-insulating windows. Since, in many cases, the 1nsta11at10n of
such windows is the only means of affording effective Drotect1on against
noise, the experts derive the costs for passive nrotective measures fr~m

noise reduction by means of special windows.

The type of @indow construction meeded is determined by the difference
between the actual and desired noise level. From the sum of the window sur-
face areas to be protected in each "town model building element", the invest-
ment outlay for passive protective measures can be célculated, first for the
individual elements and finally, by summation, for the mod§1 town as welle

The EC>Survey into. ways and means of reducing noise also ievealed that,
in addition to technical wvehicle improvements and their associated costs,
various other deficiencies should be eliminated and loopholes in the law

closed. The following measures seem to be especially suitable:

s

. .¢ -7 the introduction of a:suitable method of noise measurement to enable the

. ‘Technische Uberwachungsvereine (Technical Inspection Associations) to. check
the actual noise emission of a motor vehicle on the occasion of the tdof‘

year test;



- supplementing existing regulations for the comstruction and testing of inlet

and exhaust silencers to promote the production of environmentally favourable

tynes;
- enlightening motorists about driving bhehaviour benefitting the environment; .

- establishing internationally agreed uniform‘legislation, particularly for
rezulatvions on licensing and type of construction, together with similar .

tecknical inspection prccedures in all countries.

Such complementary measures can be taken independenfly‘of the appropriate
active measures, and often have the additionalvadvantage'ihat they can be

introduced at réatively short notice and comparatively low cost.

III1.

Part II of the study deals with the exhaust gas burden caused by traffic
in urban areas. The environmental turden from exhaust gas emission is affected
by, on the one hand, traffic characteristics (e.g. traffie density, aVerage :
speed) and, on the other, by vehicle factors (e.g. engine, functioning, fuel
charge mixing). In the course of the study, the average emission values
of motor vehicles were emnirically determined through sirmlation of the
driving condltlons observed in city trafflc on a testing clrcult.

Fmissions need to be set against their environmental effects, i.e. immis—
sions. For this purpose, imrissions of the exhaust gas component carbon monoxide,
which served as a guide eomoonent were measured in the urban area of Cologne.
The choice of streets for the measurements was guided by the "towm model huilding
elements" developed for this study. s A

) /o



On the basis of these measurements, daily curves were drawn for the
carbon monoxide concentration at the different measuring points, from which
~ half-hour and 24 hour mean values of the CO concentration at each measuring -

point on each day of measurement could te calculated. - A

‘if the exhéust‘gas immigsioﬁs exceed specific limit values, damage
to human health may occur. Such limit values are proposed in the study for
various exhaust gasAoomﬁonents, and in particular, for the carbon monoxide
content in the air. From the medical standpoint, substantially higher values
are regarded as permissable for the half-hour mean value than for the 24-hour

mean value.

The highest permissable emissipn valuesAcor:eéponding to the re@poed»
iomission values were determined on the basis of a method saowing a reduction

in traffic density.

The costs of the environmental burdén of motor véhicle exhaust gases
to the economy as a whole were, as in the case of the environmental noise
burden, quantlfled w1th the aid of an av01dance cost estlmaue; the capital
costs of technlcal venlcle nodlflcatlons to ensure observance of immission

llmlt values were determlned.

The additionai expenditure on new vehicles with reduced emission valﬁes‘
‘is quoted in the study. This net investment outlay was spread over the service
life of the vehicle and then applied to the "exhaust-gas relevant” distance
covered annually, resulting in specific cosis of the env1ronmental burden

from exhaust gases per passenger vehicle-km.



The exﬁerts have endeavoured td'fulfil their fask in the_mosf
comprehensive manner possible. This stﬁdy, wﬁieh wes assembled by *
representatlves of the different dlsclpllnes working in olose—cooperaxion,
thus prov1des a2 wealth of hltherto unava;ldble data and 1nsights into mutually
interdependent phenomena. On the other hand it also reveals the areas ;n
which, in v1ew of the complexity of the problems to be solved, further
studles are necessary to confirm the results presented for 1nd1v1dual aspeots.

A particular problem is the extent to which the results obtained

apply in other Member States of the Buropean Communities. The study presented
 was very.largely based on statistical data and quantltles valld for West- -
Germany. The disoussions to be expected following publlcaiion of the study'
should show the extent to which the conclusions to be drawn from the report are
also valid for other EC countries. - L S

These dlscus31ons will doubtless also lead to further reflnement of
the’ 1n1t1a1 'solutions presented in the research report, to enable the gaps,
still remalnlng to be filled and to pave the way for a methoaology of calcul— .
ating environmental costs whioh could be used in a comparable manner in all

Member States.

>
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INFRASTRUCTURE CHARGING AND THE STLECTION OPF
INFRASTRUCTURE INVESTIENTS

_ (Summary of the Rcport by
Professors K.f, GWILLIAY and J.A. LIGHERA)

Introduction -

1. The;fbllowing paragraphs summarisc and reflcet the vicws of Profcssors
Gwilliam and Zighera ac cxpressed in the report which they were asked to
" prepare by the Dircctorate-cencral-forrTransport of the Commission,

Aims

omt——
r. . Ty
S

24 The theme of the réport_ac~ctatcd;by the authors is to "investigate the
rclationship, both .in thcery and practice, between, on the:one hand, marginal
social cost pricing combined with a budgetary equilibrium system, and on the
other hand, the cclection of infrastructure investments',

3. Their study is derived from the report on the "Coordination of invest-
ments in transport infrastructurc (GPVZ) (1). Tts aims are to rcveal and
classify possible contradictions rather than attempt to find solutions; how=-
ever, the étudy is not intended to be purcly thcoretical and should throw
light upon{the‘practioal methods available to improve upon cu{rent policics.

Infrastructure Charging

4. The system of marginal social cost, with budgetary cquilibrium, originatcd
in the Allais Report (2)., Based on this report, together with that of "ial-
cor"® (3) and the Paris-le Havre pilot study, the Commission submitted a proposal

(1; By Professors Cwilliam, Petriccione, Voigt and Zighera (Doc. 332/VII/72 rov. 1)
(2) "Options de la politique tarifaire dans les transports® by Prof. dllais,
del Viscovo, Dusquesne de la Vinelle, Oort and Seidenfus, Etudes série
Transports, EEC Brussels 1965 - 1
(3) Problémes posés par ltapplication pratique d'une tarification pour 1'uti—
- lisation des infrastructures routiéres, Etudes série Transports, EEC
Brussels 1970 - 2

oo



+ t0 the Counoil for the "introduction of a commoh. system of chargmg for the
usc of transport infrastructure" (1). It is usecful to d1°t1nguish the .aspects
of margmal socml priczn on the onc hand and budgetary equilibrium on the
other hand. | ' o R |

o .o ’ S i . P . P R
13 . 5 . : . LY . . . -
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5. . I"a.rg:mal social cost is considercd to have been clear"y dof:med and
;'divided into three categomes. '

R
R N

- marginal costs of use: made up of maintcnance, renewals, operation and

management 3
St ae i LT A D

- marfrmal congest:mn costs' made up of t:uno losses, waltmg time, increa.sed

oo
FEA

consumption (all externa.l to the modc),

-~ marginal external costs, which covers accidents, noi e and pollution, as well
ae the interaction between modes. _ R R

'6i' Budge%ary equllibr:.um altheugh-: seemlngly adequatelJ deﬁned in prmc1p‘le

: has not ’becn defined with suff:.c:.cnt clarity in its méthods of applicatlon.

The defmit:lbn of sub-groups, cach of which mst be' sub;jected to the constra:mt

of budgeta.ry equillbrlum, is not clearly made ex00pt to the' er*en‘t: that they

%must be unimodal and regmnal. Horcover the problems of 1mpu'bing the d1ffer-

3 ""ence between the total of marginal costs and the receipts necessary for budgetary

ehuﬂibrmm 1:0 ‘the different ca'beoorles of users need to be déalt withy' There

are ‘thus some reserva.tlons concernmg the compatlbi'lity of ma.rgina.l soc:.al

costs and budgetary cquilibrium.

Im_restment Choice I e

Te : The pollcy for the coordmat:.on of mvestments is much: less developed

' %han that for 1nfra.str‘ucture charging. The GPVA. report referred to in para. 3

is ba.sed on the following philosophys '« .o & & It % ""7 DR

o

(1)',00;1(7‘__1:)_268 final.
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- 1nve°tment ch01ce _shonld be precodoa by a comparloon of thc discountcd costs

and bonoflts of thc various alternat1vcs,"

- pubii¢ investmont decisions take into account ‘ebjectives which camot be -
measured in market price terms, or only partly co. Speccial methods' to
mcasurc such objectives must therefore be developed. There these methods
arc opcn to doubt and to the extent that such objectives become important,
it is vital that the deccision-making process should be-as clear and as trans-

parent as possible.

PRI, .o ¥ o . Lo ‘

-

48 indicated for infrastructure charging above, some questions'féhain
on the CBmpatibiliﬁy of these. two strandsof the authors' rcasoninguconccrning

the choice of investmente: they have becn partly discussed in thelGPVZ rcport.

Setting of valucs

8e The investment choice problen forme one part of the trunsport decision
making procesu, in the context of which thcre are numerous factaro whlch are
not commensurablc or even quantlflable. On the other hand, 1nfrastructurc '
priclng questlons are also part of the decision making proccus, and the very
process of settlng prices implies that society has placod a valuc on some at

’ least of the hon—ﬂommcnsurable and non-cuantifiébIC'elnmcnts; Both ‘in pricing
and in proaect evaluation such values are often aerlvcd from the behaviour -

and Judoeuent of 1nstitut10ns and of users, be it to & dlfferent dcgree.

Conclusions

9e Beforc dealing with the conclusions propocr of the reports it ghouldf

be noted that there is nothing in the study to qucstiqn the basic~pfiﬁcipies of
infrastructure pricing adopted by the Commission, ‘and ény possible improvcuénts

- stemming from {he'rcport's'recommendations do not justify;dclay to dccisions being

being considered currently.

10, The importance of pricing for the optirum use of ipfrastructufé'is;
clear. It is also clear that, cspecially in congestion situations, the pricing

regihé adopted ot proposcd will substantially affect the apparent desirability

of e



of infrastructure projects. The crucial problem is that of defining what

. really is the social optimum when the full range of 6b3ect1ves and inter-

- relationships is taken into accounts Hence, escpeclally where external effects
are prevalent, the definition of an optimal price system is very difficult. |

" TR

11, . In attempting to define this optimum price system one may adopt the
theory that prices should be sct in such a way that full costs of infrastruc~
ture sHould be covered and that this should be achieved ip sﬁqh a way as to
minimise the distorsion away from that utilisation which would resuit if,

_ prices were everywhere equal to marginal social cost, But there is a lack

- of both the knowlecdge about derand elasticities for various traffics and the
instruments of price discrimination necessary to feel satisfied that this

"minimum distorsion" outcome can ever be reached, 3

12. , Cost beneflt analysis technlques already deve10ped allow the 1dent1f1-
cat1on of gpod investment proaccts at a veny general level, It 1s not presently
possible to quantify precisely the way in which de01sions impact on the
other objectives (e.g. environment, regional develoPment etc.)e But with

the exccption of the urban situation vhere the interactions are most complex,
it is considered possible to dcscribe expected affects with sufficient
clarity to allow them to be taken into account sensibly in decision making.
Horeover, in the inter-urban context, the rate of return on projects is not
expected to be highly sensitive to the infrastructure pricing policies adoptede.
Hence it is believed that it is sensible to proceed with inter-urban projects
by applying cost-benefit analysis and general evaluation methods independently
of the progress made in the implemcntation of fhe pricing scheme., '

13, The hest use of urban transport facilities is more complex. It is
neither simply a transport question nor a financial question, but is essen-
tially comnccted with urban planning in the broadest sense., The complexity
and magnitude of externalities excludes the possibility of any simple formula '
to achicve efficiency. Arbitrary financial rules are very likely to prescent
problems in securing confirmity between transport plamning decisions and urban
planning in general. If the proper considcration of planning options and
available planning instruments shows that a certain traffic pattern is right

/o
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then this should take prloritJ over any a.rbitrary £ma:gcia.l target in: mfra-
.structure management. As ;a corollary of this, however; great .care will need-
. Yo be taken to ensure that:this approach dt_ieé. not. lga.ire 'consequent ial rei;)e;-.
cussions on inter-urban transport. It may be necessary to have separate
financial regimes for urbap.and.inter-urban organizations to ensure thigi:

L Lon .- e . R, ' L. .
[ C ot b o o - R e I
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14, .. For inter-urban tra*’fic the externalities appear o 'bermuch less..
m@*fiqant and in thls context it -seems that financial oriteria set for: g
each mode or orc'anlzation, disaggregated spatially, could ;produce indu_qg-;

* ments to-efficient use of resources. Each unit could seck fiﬁancial- z-adjﬁst-
ments in respect-of external effects; the payment of such adjustments by f
national authorities would. have to -conform-to commnity determined pr;};pciples.
But it does appear that, for this very substant1a.1 part of the transpert

o ‘sector that né insuperable dlfflcu.LtJ.es arise fro:n the inter-relatlonship

TR L R

SERIPY 2 pricmg and mvestment :lssues.
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