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1 . In 1971 the Commission proposed the implementation of Infrastructure

Charging as a major step towards a Common Transport Policy . The object viaa
to identify all the Costs arising from the use of road, rail and inland
waterway infrastructures , to find out precisely who caused these costs and
subsequently to recover the costs from the users responsible. Identification
would clarify the cost of taking decisions in transport . Cost allocation and
charging would lead to better use of existing infrastructures and help to

equalize competitive conditions in the industry .

2 . The, Commission therefore submitted to the Council a proposal for

introducing 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 the 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



and special urban problems . Considerable progress was made in identifying
the various costs , but rather less is known on how they may be allocated and
subseT-iently 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 : the interest shorn in Infrastructure Charging by governments
and others in the world of transport indicates the importance of the subject

and the urgent heed to make further progress .

./•



-3-

Part I. . . . - . •

Introduction and basis of report

A. Background .. ■„ V •

6 . One of the important elements in the Common Transport Policy is the
concept of Infrastructure Charging. This envisages first of all identifying
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 waterways .

7 . ■ : The aims of Infrastructure Charging relate to the- above . . steps »

- identifying or making infrastructure costs transparent mainly helps . „
to clarify the effect of taking decisions in transport ;

- allocating and charging costs help to achieve fetter use of existing
infrastructures and to equalize competitive conditions in the industry .

8 . Accordingly in March . 1971 » the Commsssion submitted a proposal for , a
Council Decision on the introduction of a Common System of Charging for the

Use of . Infrastructures , accompanied by a Memorandum ( l ) providing detailed ,
background . In December 1971 the Council requested Member States ( 2 ) to ,
carry out and the Commission to coordinate detailed studies on the impact of

these proposals on road, rail and inland waterway transport . The Council

also asked the Committee , of Permanent Representatives to examine specific v - j,
related problems .

( l ) O.J. No . C 62 , 22 June 1971
( 2 ) Doc . R/38/72 (TRAITS l ) 13 Januaiy 1972 .

. V... ■ . • " V •/* '
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9 . Concurrently , work was pursued on the proposed first Council Directive

on the Adjustmep_t._of. Nrj ional Taxation Syr-terns or CpnmerciajL_ Rpad Vehipies (l )
submitted in July 1963 and on ESC Regulation 1108/70 (2 ) which provides a
reporting system for ^^encTiture on and the Use of Transport Infr_ast ruptures ,
whilst in January 1970 the Council decided on special studies on Urban
Infrast ructure, problems ( 3 ).

B. Work programme, re^estpd by _the_ 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 studied by Member States together with
the Commission :

a) the marginal cost of use 5
b ) other marginal social oosts ; congestion , noise , air pollution and accidents }
c ) budgetary equilibrium charges ;
d ) total expenditure to be covered by transport users .

11 . In addition to the four main study areas above , the Council requested
that eight specific points should be examined by the Committee of Permanent
Representatives :

a)the connexion between Infrastructure Charging and the selection of investments ?

b ) the legal basis for Infrastructure Charging on International Waterways !

c ) the averaging of charges !

d ) methods of charging in the road sector ; s

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

./•



-5-

e ) arrangements concerning- private cars ?
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

12 . The purpose of this Report is to meet the Council 's request to be
informed of the progress made and the results of the many studies in hand ,

vlhilst the Report may be read on its own , a number of Appendices are provided
for those wishing to go into more detail .

13 . Much progress has been made since 1971 » but the pace has been slower
than hoped for . Planned originally for completion in 1973 , studies have been
delayed partly because of the enlargement of the Community and the
consequential reorganization of the Commission 's Departments and partly for
sheer lack of national data . Moreover , new problems which arose during ths

studies caused some changes of direction in this complex field . In order 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 .

Moreover some of them form part of separate proposals for Community action .

It has therefore been considered useful to report results directly under

each heading as well as to group various elements under 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 former ; the Commissioin 's views on the
remaining five points were held to be adequately covered by its 1971
Memorandum already referred to .

./•



PART II

Report (*n infrastructure changing studios

A. Infrastructure charging: the general system

Basis and aims

16 . Infrastructure charging is based on the idea that the full costs
which arise from the use of transport infrastructure should be identified ,

allocated to and 'borne by its users . Its major aims are to assist decision
taking by making costs clear and transparent , to improve the use of . ,

existing infrastructures , to harmonise conditions of competition in trans­

port , and to provide financial resources to cover both operating and
investment costs .

17 . The intention is that ^11 the costs attributable to a mode of
transport , and within that mode to each category of users , should be

id&aiifisd , allocated and paid for . In principle , revenue from the
charges should be used to meet these costs and in particular to operate

and improve infrastructures .

The ■ System ■'

18 . The draft Council Decision , which was amended in August 1974 follow­
ing advice from the European Parliament and the Economic and Social Committee ,
may be found in 'the Appendices (No , I ). In brief , the system envisages
that transport users should pay :

a) the marginal social costs caused "by the use of infrastructures ;

b ) a "budgetary equilibrium charge designed to cover any deficit between
total expenditure and. revenue derived from charging marginal social
co st s m

/.
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19 . As defined, here , marginal social costs are those attributable to an
incremental unit of traffic and fall into two main categories :

a ) the marginal cost of vise , i.e. the increase in the expenditure imposed
on the ovjner of the infrastructure by the extra traffic 5

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 . Expenditures 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 talcen up ;

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 problems arise both of 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 volumes ,
and charges to the users . Hie spatial problems concern the geographical or
physical extent of the infrastructure netvjork required to balance its budget ;

they are a matter of cross-subsidization within each mode . A balanced
•A
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approach is recommenced here "because high infrastructure charges for a
specific network might unnecessarily discourage demand whilst charges
averaged out over a large area uould not "be an effective tool fcp appraising
investment proposals .

Impact on transport • >

22 , Since the current situation and the operating characteristics of the
three' modes of inland transport are not the sawe , the repercussions of

Infrastructure Charging on them will differ . A long period of adaptation to
J the full system as well as special treatment of particular problems are
therefore necessary..

23.. For example the railways are at least in principle responsible for
all their infrastructure costs . According^, where they compete with roads
or waterways , allowance should be made for the degree to ifhich each of these

competing 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 wide
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 following two sections deal with work done on the
taxation of commercial road vehicles and the special problems of urban areas .

B. The taxation of commercial road vehicles

26 . For many years priority in the field of Infrastructure Charging has
been given to commercial road vehicles . Following a 19^4 proposal to eliminate
double taxation , a draft first Council Directive , providing for the
Adjustment of National Taxation Systems for such vehicles , was submitted in
1968 ( I ). Much detailed work has been carried out in this field , right up to

( l ) O.J. No . C 95 of 21 September i960



the April 1975 report ( l ). At its meeting in December 1974 the Council
stated its intention to discuss and , if possible , to adopt the Directive at
its next meeting; the text currently "being examined by the Councils Transport
Group may "be found in the minutes of their meetings ( 2 ).

27 . The basic principles of this first Directive are that the specific
taxes paid lay a commercial road, vehicle should :

a) take into account and at least cover its marginal cost 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 .

.1 . { . ^ I ■ . I ·*■'· '

20 . In devising such a system many technical , economic and fiscal aspects
were examined , including :

a) methods for calculating marginal costs of use . ( see paras 39-44)?

b ) the calculation of excise taxes on gasoil j . '

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

d ) taxation practices ( e.g. lorries and trailers separately or together)?

e ) adaptability of the system to changes in costs , fuel taxes eto.j .

f ) the problems of the "supplement" tp be added to . marginal costs of use . to ;
ensure the required level of revenue, from taxes on vehicles and fuel .

29 . Paced with these many problems , greater scope is being provided, for
specific national difficulties to be overcome , whilst retaining the basic

- principles < of the proposed Directive . For example cost calculation methods
are being ; handled more flexibly , to overcome problems due to lack of data, and

differences in national^ accounting systems . Member States will be . free to {
■ ' ■ ■ ■ ' *' •

( l ) Doc . SEC(75)1310 of 7 April 1975 "
(3 ) Doc . R/I429/75 (TRAITS 45) of 4 June 1975
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tax drawing vehicles and trailers separately or as a com"bination , whilst
optional adjustments to the Community system will allow better alignment with
taxes on vehicles not covered "by the Directive . Finally, it is important

to stress that in this first proposal no attempt is being made to harmonize
tax rates .

30 . As regards international transport , the Directive proposes that vehicle
taxes should be' paid only; in the Member State of registration even if the
vehicle travels on roads of other Member States ; this is known 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 ;

- basing the system on real rather than on nominal axle loads ;

- improving cost calculation methods . ■

Such further developments should bear in mind the need for users ,
transport firms , vehicle manufacturers and the authorities to be given time
to assess and assimilate the effects of any new system .

C. Urban studies

32 . The Commission 's Pilot Study on Infrastructure Charging ( l ), considered
that the special problems of determining urban infrastructure costs and their
allocation to users should be examined separately . An "Urban Studies" groups

( l ) Doc , SEC ( 69 ) 700 final of 12 March I969 >
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i-as therefore set up and in January 1970 the Council approved the initiation
of studies of methods for calculating and charging all the marginal social

ι

costs referred to in para 19 *

33 . To start with , data were collected on four large and one medium-
sized European cities (Amsterdam, Brussels , Cologne , Lyons and Verona)
showing the infrastructure network , traffic characteristics , parking
facilities , public transport etc . With such data in hand, the important
phenomenon of congestion was studied "by means of traffic speed-flow analyses
in these oities and valuable information obtained on the complexities of

traffic flow,; especially in central urban areas . Coupled with investigations
into the value of users' time , these studies all helped to deal with the
determination' of congestion costs , as reported in paras 46 - 51 * I*1
addition some Member States carried out special studies : Germany on the
cost of environmental pollution and Belgium on practical charging systems .

34» The costs of environmental pollution caused by traffic noise and
vehicle emissions were studied in a multi-disciplinary report sponsored by
the Commission and carried out by the Verein Deutscher Ingenieure (V.D.I. ).
The conclusions of this comprehensive 1100 page document are briefly
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 least in urban areas might be of the same
order of magnitude as vehicle fuel costs .

35 . Still in the field of cost determination, it was concluded that
methods for calculating the marginal costs of use of non-urban roads could
be applied in towns . Consideration of the marginal cost of accidents was .
deferred, since the method set out in the Pilot Study could be used meanwhile .
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36 . A study of practical systems of charging for the use of urban
roads was carried out "by the 'Societe Beige "D fEconomie et de Mathematique
Appliquees ( SOBEHAP ), taking Brussels as an example , it was concluded that
the system most likely to succeed had to be

- acceptable legally and administratively ?

- understandable to users ,

- reasonably equitable , and

- effective in reducing congestion without transferring it elsewhere .

A simple form of supplementary licensing was thought on balance to be
the system most lilcely to fulfil these requirements .

37 . In conclusion it may be said that the major elements involved in
urban congestion costs have been studied . Feasible metholds have been

developed for calculating congestion costs , but they cannot yet be used as a

basis for urban road charging systems . Further discussion and studies are
needed to develop these economic measures and integrate then into the total

context of urban transport planning. .

D. The .determination , of. marginal _social_ costs .. . .

• L

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 , noise , air pollution and accidents .

The Commission 's Working Groups analysed these costs separately for
the three modes of transport and as part of the overall studies referred to
in Chapter- II A - C.

./•
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Ifar^rinal cost of use - roads

39^ ^.iring the preparation of the craft Directive on the taxation of
commercial road vehicles , the Working Group concerned drew up an Annex ( l ),
most of which deals with methods for calculating the marginal ( social ) cost
of use . This increase in the cost of operating, administering, maintaining
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 levels ; 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 rcarginalisable proportion is ascertained by one of three methods
which provide statistical comparisons of cost and traffic levels over time or

in space , or which analyse the relation of costs to traffic in a qualitative
manner . For each of the three criteria mentioned it is proposed to fix a

minimum marginal isable 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 .
T. Jhere 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 , a "test 1 ' calculation of the marginal costs
of use for 1971 on the basis of the methods described in the Annex . The

Commission 's Departments drew up a report ( 2 ) reproducing the calculations
of eight Member States and comparing their results .

Marginal cost of use - railwavs

42 . The Hoiking Group concerned produced a draft paper ( 3 ) dealing with
methods for calculating the marginal ( social ) costs of use of railway

( 1 ) Doc . R/27 50/74 ( TRA1IS 174)
( 2 ) Doc . SEC(75 ) 1310
( 3 ) Doc . CTl/aTl/05-2/74
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infrastructures along the lines of the one worked out for roads .* • Costs afre

to be allocated according to whether they vary in relation to gross ton-km
worked , train-km and the number of trains ; electric power output and copper
consumption may also be relevant . As for roads , minimum rates of
margin r„l isat ion may have to be determined for these categories .

43 . Initial calculations by Member States of these costs for 1971 seem
to show lower marginal isat ion rates than those for roads , but detailed
analysis is still under way .

Marginal cost of use - inland_ wat erways

44° ' The Working Group concerned has prepared a draft paper ( l ) oh
calculating methods along the lines proposed for the other modes of transport .

Costs are to be allocated according to whether the.y vary in relation to
vessel-4an , deadweight ton-km , the number of lock cycles or the number of
vessels passing through locks .

45 • The first calculations carried out , particularly by Prance and
Germany, have highlighted the practical problems resulting from the very
detailed breakdown of both the networks and the expenses . These problems ,

and such matters as equivalence coefficients for vessel categories and

calculations for other Member States , will require further examination .

Marginal cost of oongestion

46 . Recent work on congestion' oosts has concentrated op 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 .

( l ) Doc . CTI/GT3/04-2/74

< ' ' " ' '
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47 * Three elements may be distinguished in congestion costs t

- time lost "by road users ; ,

- increased fuel consumption and vehicle maintenance ; :

- the immobilisation of freight . ? s

48 . Time lost "by road users was considered "by the Urban Studies Group toi
be the most important element , requiring priority attention. •• To evaluate v
it both its amount and its value have to be determined.' The amount of time

lost may be derived from the relationship of traffic speed to flow, or
traffic density to flow. Care must be taken to distinguish between * " r
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
choice depending on the particular problems and technical preferences .of, the
individual urban authorities . More detailed descriptions of these methods
are included in Appendix II .

50 . The valuation of the time of transport users in monetary terms was ,
studied both nationally and at international level via the ECMT Round Table
Conferences . Despite remaining problems progress was made towards developing

a simple methodology which would distinguish working and non-working time ,
and would value these time categories as a percentage of gross or net .
income . ,
.. r , r . . | ' / ... : ■ X ■ - • 'V . ;■ v

31 . Increases in vehicle, costs were rated second in importance to time
lost by transport users and they should give rise to fewer problems of
calculation methods . The immobilisation of freight Was held by the Pilot
Study to be a minor factor . Both elements may therefore be considered at a
later stage *- . •. / .



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 _
concluded that this could not be done directly . As the summary of their
report . in Appendix III shows , they adopted an indirect approach by
calculating the costs of both active and passive noise prevention or
elimination measures . Active prevention reduced the noise level at emission

source by . e.g. improved vehicle silencing} passive prevention protects those

affected by traffic noise by providing sound insulated windox/s , screen ;;alls
improved street surfaces , tunnels etc .. Cost estimates related to conditions

in Germany were provided .

Marginal cost of air pollution

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

54* As in the case of traffic noise the VDI experts adopted an indirect

approach by estimating the cost of measures to prevent or eliminate harmful
effects . Appendix III shows that reductions of 40% in present emission
levels of carbon monoxide , and of 30$ for nitrogen oxides , were envisaged as
being in line with current thinking about petrol engine exhaust standards .
Again , the experts estimated potential marginal costs applicable to German
conditions .

Marginal 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 vrtien
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considering railways and inland waterways . The evaluation or 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 equilibriura charges '

56 . There is almost invariably a financial defioit "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 devising appropriate methods for attributing these
equilibrium charges to . users were originally investigated by Professor • C.J.
OORT and subsequently revised by Drs. MAASKANT in a comprehensive report ''
finally completed in June 1975 » This report which relies extensively on the
"ALLAIS Report" ( l ) and the Pilot Study examines in considerable depth the
theory of welfare economics which leads to marginal sooial cost pricing '-and

the optimum allocation of resources in the whole economy.. Based on, this v v
examination five alternative methods of setting equilibrium charges are
identified and their merits are evaluated both in theory and as regards
practical applicability to transport infrastructures . ~

58 . The method finally recommended is that equilibrium charges should be
equal or proportional to aiarginal social costs which would prevail iat a

lower (hypothetical optimum ) level of infrastructure capacity . The rationale
behind, this proposal is that , when the capacity of the infrastructure is
larger than is necessary for the actual level of use , a deficit will arise
because the revenue from optimum pricing at marginal social cost will not ~
cover total costs . The users therefore benefit from this larger capacity

( l ) Options in Transport Tariff Policy . Studies : Transport Series Ho . 1 ,
Brussels 1965 *
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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 modes
and infrastructures are reviewed and the possible effects assesse 1 .

59 - It is emphasized that the OORT report has not yet been analysed in •
depth by either the Coramissich.'s Departments or by government experts .

P. Report ing^ on infract rupture e^enditure and .use

60 . To provide a statistical and accounting basis for an Infrastructure
Charging system, data on infrastructure expenses and u^e are needed . These

are reported annually by Member States for the three modes of transport in
accordance with Regulation IIO0/7O ( l ).

61 . Expenses are divided into investment , operations , police ( 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-Ian and number of vessels passing locks for
inland waterways .

62 . So far, reports dealing with the years 1971 ( 2 ) and 1972 ( 3 ) have
been issued ; they include data which the three new Member States reported
unofficially in advance of 1974 when the above Regulation began to apply to

( 1 ) O.J. L 130, 15 June 1970
( 2 ) Doc . SEC(74) 5285 final
( 3 ) Cai(75 ) 312 final •A
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to them . It is intended to submit the report for the year 1973 "to the
Council towards 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 transport share of total infrastructure expenditure ;

b ) breaking down investment expenses into new construction and extensions
on the one hand , and reconstruction and renewal on the other handf

c ) analysing expenses in accordance with the criteria currently used for
variation ( see para 40 ) |

d ) laying down criteria for differentiating urban and non-urban roar' <3 5

e ) reducing the frequency of reporting certain data ;

f ) methods for ascertaining real axle loads .

G. lliscellaneous

The selection of investments

64 . A study was carried out during 1974 by Professors K.M. (SJILLIAM and
J. A. ZIGH3RA on the interdependence aatween a system of infrastructure

charging, based on pricing at marginal social cost -with budgetary equilibrium,

and decision making in infrastructure investments . A brief summary of the
study may be found in Appendix 17 .

65 . In analysing the relevant economic theory the authors expressed some
criticism of the validity of budgetary equilibrium but did not suggest any
practical , alternative . They held that in principle Infrastructure Charging,

be setting values on external , non-quantifiable effects such as noise , air

./•
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pollution and accidents , had an important bearing on investment decision
making-. In interurban situations , cost-benefit analysis techniques could
adequately deal with the mainly tangible factors involved and the project
rate of return should not depend greatly on the pricing policy adopted .

66 . In urban areas , however, congestion and many factors outside transport
played a more important role . Simple financial target setting was therefore

less likely to result in an overall optimum and priority should be given to
achieving what was considered to be the "right " traffic pattern on overall
planning grounds .

67 * As a broad conclusion the authors felt that current Community
approaches to Infrastructure Charging were compatible with investment

selection provided their connexion was recognized ; the separate development

of each should not be delayed because of this interaction .

Professors Gwilliam 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 system
is applied without flexibility . These problems should be analyzed and solved
before a definite system is adopted .

International vrvterways

66 . The question relating to the legal basis for Infrastructure Charging
on international waterways is one of determining whether the 1863 Act of
Mannheim , which exempts 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 article 234 of the Treaty does not permit the Hember
States to invoke between them the rights and obli.gations of previous
agreements ih order to evade obligations due tc> the Treaty; it restricts
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itself to guaranteeing obligations of previous agreements with third countries .
As a result there are no juridical hindrances to the application of the

charging system for infrastructures except to undertakings established 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 of the Commission is that
payments for the use of infrastructures are compatible with the Act of

Mannheim . The exemption granted in this Act is not aimed at charges for a

service rendered x^hich is fully justified by the need to recover expenditure
on improvements to the Rhine . It will no doubt be necessary to disciiss these

problems with Switzerland when a more advanced stage has been reached 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

additional revenue required to cover operating and investment expenses where

charging at the level of marginal sooial 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 .

71 . If charges were calculated for a particular infrastructure or a small

network , the users 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 social costs and
therefore of discouraging demand .

./•
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On the other hand , averaging out or equalizing charges over a wide
area would not allow specific investment to "be influenced . At the same time ,
however , it would not hinder optimum use of existing capacity .

72 . The need is to arrive at . a balanced solution for this problems which .

applies particularly to inland waterways , and in which possible regional
implications should not be forgotten . A Commission document ( l ) dealing with
this subject reproduced in an appendix some of the ideas of the authors of

the "ALLAIS Report ". .

( l ) Doc . SEC(72 ) 2822 ./•
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P?rt III

Conclusion

73 - This Interim Report shows that substantial "but uneven progress has

been made in the complex field of Infrastructure Charging . For instance ,

as far as the determination of marginal social costs is concerned , much more
is known about the marginal cost of using roads , particularly for commercial

vehicles operating out of town , than for rail or inland waterways . A good
beginning has been 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 .

74 . A good start has been made on asssmbling and exploiting the basic
national data relating to expenditure on and the use of infrastructures ;

these now need to be adapted to the need of a modern Infrastructure Charging

system .

75 * In 'the field of allocating and charging cost to users much work remains
to be done , including both the rationale and the methods . Nevertheless

progress on commercial road vehicles has shown the way , and as a start for

future work , available research material on such aspects as budgetary

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

76 . 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 paper (which will analyse outstanding problems in the

light of developments since the original 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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77 • In the light of what has "been said there is no doubt that the subject
of Infrastructure Charging oontinues to arouse the greatest possible interest
both in government and the world of transport . Such indications of its
importance both intrinsically and in relation to other elements of the
Community * s transport policy are convincing evidence of the need to make
further urgent progress . '
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Draft Council Decision on Infrastructure Charging



EXPLANATORY MMORANBtTM

In -the agreement of 22 June 19°5 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 oharging for the use of transport infrastructure .
In order to attain this objective the Commission presented to the Council
on 29 March 1971 a proposal for a decision on the introduction of a common

1-
system of charging for the use of transport infrastructure • i

This decision defines the general principles of the system chosen t which is r
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 be
created for later measures designed to implement the policy chosen for the
three modes of transport , the content " and structure of which are set out in
the memorandum from the Commission to the Council on charging for the use
of infrastructure • '

The European Parliament expressed its Opinion on this proposal at its
2 ' 'meeting on 16 November 1973 * and the Economic and Social Committee on

28 September 1972^.

After examining carefully the comments made in these Opinions , the Commission
has decided to act upon some of them and for this purpose to amend , in
accordance with Article 149 » paragraph 2 of the Treaty, the initial proposal
for a decision.

-■ ' V . V - ' ' ; ./•

OJ No C 62 , 22 June 1971 » P » 15 *
^OJ No C 108 , 10 December 1973 » p » 67 »
^OJ No C 123 , 27 November 1972 , p . 11 .



These amendments relate mainly 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 hot yet decided on the "basis of Article 84(2 )
to apply the rules of a common transport policy, to eea 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 to its later application to other forms of transport ," so that their
inclusion therein will not necessitate any major amendments .

1 - . . . . i

Recital 3 . .

The European Parliament proposes that to the notion of ,rbest use of existing
infrastructures", 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 advantageous
to the economy as a whole .

The second aim, which is to make users bear the total expenditure necessary
to ensure the creation and operation of the means of communication , is , <
supplemented by a definition of the goal' pursued , whioh is to ensure a ' . .
volume of investment in transport infrastructure advantageous to the economy
as a whole . , " . >

Article 2 . pc.raPTaph 1

As with the first Recital , the European Parliament proposes adding to the
phrase "to promote the best possible use of the infrastructures" a form of
words which sets out more clearly the aim pursued by the proposal for a
decision. ,



Article 2 , paragraph 2

This paragraph provides that the Council is to adopt rules for calculating
the marginal social costs and the equalizing charges . Since these rules
are essential to ensure the fair operation of the whole of the system , the
European Farliament asks to be consulted "before they are fixed. Although
the Economic and Social Committee has not made a request to this effect j *
it is proposed to consult it also in the same conditions .

Article 5

This article states that if the system of charging 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 tho objectives and principles of the afbr6said ,
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 European Parliament requests that an addition be made to the wording of
this article in order to ensure that the principles of marginal social cpst
and balanced budgets a.re applied to these particular cases, too . , ■

Article 6 , paragraph 1 .

Paragraph 1 of this Article defines the means by which the system of
charging for the use of infrastructure is to be implemented . It provides
that charges for the use of inland waterways be limited to navigation dues .
The European Parliament requests that the possibility of imposing taxes on
ships be also left open .

Article 7 , paragraph ■]

This Article states that in view of its complexity , the large number of
implementing measures required and the wide-ranging economic and financial
effects , a system of charging for the use of infrastructure Can be established
only by stages . The Commission considers that the problems arising here are



far greater for inland waterways than for roads , and has therefore allowed
an additional period of five years for completing the establishment of a
charging system in this sector . The European Parliament considers 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

certain links , there is a risk of seriously complicating the calculation of
compensating 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 offset the handicap which they vail suffer as long as their road
and -waterway competitors are not bearing the whole burden of the infrast­
ructure costs attributable to them . The European 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 amendments of an editorial oharacter have also been made to the

proposal for a decision in question .
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Amendment to the proposal for a .decision
on the introduction of a common system of charging

•for the use of transport infrastructure

Tho proposal for a decision of the Council presented by the Commission on
29 March 1971 is amended as follows :

- "by an amendment to the first reoital and the introduction of a new

recital after the first recital ,

- by an amendment to the third recital ,

- by an amendment to Article 7 ,

- by an amendment to Article 2(l ), i^b»parcgrGph 1
- by an amendment to Article 2(2),

- by an amendment to Article 5 »
, ;

- by two amendments to Article 6 (1 ), first and second indents ,

- by an amendment to Article 70)i sub-patfasra!P^ 1 ' ■ <
- by an amendment to Article 7(4) j • ; :
- and also by certain purely editorial amendments .

These amendments are indicated in the afciaohGd cUxmnont
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Original text
––Tjnere.i ■■nimiw–i ' ■ ■«w

Amended text

THE COUNCIL OP THE EUROPEAN

COIi "UNITIES ,

Having regard to the Treaty estab­
lishing the European Economic
Community and in particular its
Article 75 ?

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 Social Committee :

THE COUNCIL OP THE EUROPEAN

COMMUNITIES .

No change

Whereas the introduction of a oommon Whereas the introduction of a common

transport policy entails the estab- , transport policy entails the establish-
lishment of a common system of 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 whereas such a system must apply

rail , road and inland waterway infra- initially to rail , road and inland
structure in such a way as to ensure waterway infrastructure in such a way
fair conditions of competition in as to ensure fair conditions of
transport ; 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 , bearing in mind their particular
features :



Origin-,! 'text' Amended text

Whereas the introduction of a system Ho change
• · >

of charging for the use of mfrastruc- .
ture requires a large number of
measures which can "be adopted and ' >
implemented only "by stages ; 'whereas , ,
however , in order to facilitate the
preparation of implementing measures
and to promote coordination of national

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

he laid down now ; ,

Whereas the system of charging must 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 distribution of transport among the
and of ensuring that all expenditure different means and infrastructures '
necessary for the construction and which will be advantageous to tha
operation of the lines of communica- economy as a whole , and of ensuring
tion is borne by tho users thereof ; that all expenditure necessary for
whereas thi3 objective will be the construction and operatioi..of the

attained if the charges for various lines of communication is borne by
categories of traffic are fixed the users thereof , thus ensuring a
according to the relevant marginal volume of investment in transport '

social cost , xvith the addition , where infrastructure which will bo advantage-
necessary , of an amount sufficient to ous to tho economy as a whole ; , whereas
ensure that the total expenditure in this dual aim will be attained if the

respect of the infrastructure in charges for "the varices oa^ogorioa of
question is covered by the revenue traffic are fixed according to the •
from the use thereof ; relevant marginal social cost.,, with

the addition where necessary of an

amount ("equalizing charge") sufficient
to ensure that tho total' expenditure in
respect of the infrastructure in ques-

- • ■ tion is covered by the revenue from the
' 1 ■ use thereof ;

· · I - ' ' '

whereas in order to ensure that Whereas in order to ensure that

existing capacity is put to optimum existing capacity is put to optimum
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Original to':t

use , it is desirable -that as far as
possible the charges applicable to
the various categories of traffic be

adjusted to take account of varia­

tions in the marginal social costs

relating to those c-atcgories ;

/mended text
\

use , it is desirable that as far as
possible the charges applicable to

the various categories of traffio be
adjusted to take account of (two words

the marginal social ooots
relating to those categories ;

Whereas the means should be defined No change
-whereby the aystem of charging for
tho use of road and inland waterway

infrastructi5.ro is to be implemented ;

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

charge should be allowed for , the
ievel of s\ich charge to be fixed

having regard , in . addition to budget~

ary requirements , to va.rious social
and other considerations ;

Whereas it is necessary to fix now ITo change '

the duration of the period during

which the common system of charging
for the use of rood and inland water­

way infrast ructure is to be gradually

established , account being taken of
the effect of the proposed measures •

on competition between modes of trans­

port ; v.liereas , however , provision *
should be made to enable the programme ' •
a.nd timetable to be drawl up by the <

Council for this purpose to be amended
as necessary in accordance with tho
results obtained ;

VJhereas , in order to create fair con- Whereas , in order to create fair con­
ditions of competition between modes ditions of competition between modes
of transport as from the period while of transport during the period while
tho common system is being established , the common system is being established ,
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Original text Amended tcact

it is necessary to make provision for it d,s necessary to make provision for
payment of compensating grants, to ' . payment of compensating grants during
railway undertakings where the , expend-this period to railway undertakings
iture on road and inland waterway ; where the expenditure ; on road and)
infrastructure is not borne in full inland waterway infrastructure is not
by tho users of that infrastructure : "borne in full . "by the users of that

infrastructure ;

Whereas the possibility cannot be Wo ch&ngo
excluded of serious economio and

t « '

social difficulties occurring in
particular sectors of the economy of
,a Member State following implementa­
tion of tho system of charging for tho
use of infrastructure ; whereas it is
necessary to. provide for temporary

derogations from tho common provisions
to deal with such difficulties and to

define the procedure for authorizing
such derogations ; . "
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Original text Amended text

HAS ADOPTED THIS DECISION: HAS ADOPTED THIS DECISION t
{■ \ <

" 'Article 1 ' Article 1
' W

There shall, bo introduced within the - ■ There shall be introduced idthin the .

Community , in the manner and within Community , in the manner and within
the time limits laid down in' this - the time limits laid down in this

Decision , a common system of charging Decision, a common system of charging
for the use of infrastructure for the for the use- of intrastructure for* the

purposes of transport by rail , road , purposes of transport by rail , road
and inland waterway . - , and inland waterway .

This system shall be so designed as to
be capable of being extended , in due

. course to -tho other nodo.5 of transport .

Article 2 " Article 2

1 . Iho aim of such a system of ■ l * ala 0? ' ro6h a 'chM^ oh£dl
charging shall *. to promote the host *"> *» sufficient revenue to ooxrar al l
possible use of infrastructure , while frora f to*™*™

, . . . . and attributable to the transport functiongenerating sufficient revenue to cover - .
all expenditure on such infrastructure -"hereof, ■ , .
attributable to its transport functLai. At the same time , the system of

charging must promote an even distribu­
tion of traffio between the' various

. ί

infrastructures and a 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 . must
must be equal to the marginal social be equal to the marginal social cost
cost of the usp of infrastructure by of the use of infrastructure by those
those categories . Should the revenue oategori,es . Should t&a revenue produoed
produced by such charges be less than by suoh charges be less than the total
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Original text Amended text

the corresponding expenditure , there - e33>on&5iaro on the
shall he added to the marginal social infrastructures concerned, there shall
cost an equalising charge , the amount he added to the marginal sooial cost
of which shall "be such as to ensure an equalizing charge , the amount of
that the said expenditure is covered , which shall he such as to ensure that

the said expenditure is covered .

2 . The Council , acting "by a 2 . The Council , acting by a qualified
qualified majority on a proposal from majority on a proposal from the
the Commission , shall lay down rules Commission . and cftor^the P©rlianent~ and "the
for calculating the marginal social Eoonomio mdhSooifal CcoSiJL<iftea*1 ~ b<5021
costs and the equalizing charges . ©onsolted shall lay dorm- roles - for

/ oaloulatisJS marginal* sooial ooffts and
equalizing charges .

Article 3 ■ Article 3

The expenditure within the meaning of No change , –
Article 2(l ) to be covered over a
specified poriod by the revenue aris- _
ing during that period shall comprise
the following expenditure incurred <
during that period :

- investment expenditure (expenditure .
m respect of Construction , recon- . ' , •
struction and replacements of
installations ); .

- current expenditure (expenditure on . • '
the maintenance and operation of

. such installations and. on administ­

rative services).

Where investment expenditure is Where investment expenditure is
financed by borrowing , the revenue financed partly or wholly by borrowing,
raised by charging must , over a speci-the revenue raised by charging must ,
fied period , be equal to the sum of over a specified period, be equal to
the following two items : the sum of the following two items :

<*.. . • . „

Original text

/•



Ori^dnil text Amended, text

- expenditure incurred during the No ohange

period in question not epvered by
borro'.anj ;

- repayments and interest charges
attributable to the period in ques­

tion in respeot of loans contracted
earlier to finance investment

expenditure .

Article 4 Article 4

The scale of charges for the use of No change
infrastructure shall differentiate to

the utmost between categories of
traffic having different Eargfoial- social
coats .
Within each category 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 , having
regard to the cost of collection , with
the moans availablo .

Article 5

Separate charges for the use of
infrastructure shall bo fixed in

respect of engineering works , routes
or networks operated a3 separate
entities .

Article 5

Separate charges for the use of
infrastructure shall be fixed in

respect of engineering works , routes
or networks operated as separate
entities . . • ••

These charges shall be based on the

principles laid down' ih Artiolea 2 t 3
and 4 »



Original text

Article 6

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

mented by tho following means :

– in reapcct of roads , by means of
vehicle taxes , fuel taxes and
measures for direct charging;

- in respect of waterways , by means
of navigation dues .

Amended text

Article 6

1 . The sytcm of charging for the us©
of intrastructure shall be imple­

mented by the following means :

– for the^use of roads , by means of
vehicle taxes , fuel taxes and
measures for direct charging;

- for tho UNO of inland waterways ,

by means of navigation dues , and
where appropriate , taxes on Vessels

2 . The use of vehicle taxes and fuel No change .

taxes as means of charging for the
use of infrastructure shall not

prevent the imposition , in particular
to meet taxation requirements , of
additional charges on ownership of
private vehicles or on consumption
of fuel used by such vehicles .

Article 7 Article 7

1 . The svstem of charging for tho uso 1 . The system of charging for the
of infrastructure shall be established use of infrastructure shall be 1
by stages . Stibject to any extensions established by stages . Subject *
authorized by the Council under to any extensions decided by the
paragraph 3 hereof , establishment of Council under paragraph 3 hereof ,
the system shall be completed by not establishment of the system shall
later than 31 December 1981 in be completed not later than fifteen
respect of roads and by 31 December years after^ the entry . into, force of
1986 in respect of waterways . the present (Decision .
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Original text Amended text

The timetable of the' stages arid the Wo change
measures to be taken during eaoh of
these shall be laid down by the
Council on a proposal from the . .
Commission .

2 . If during - the period of No change
establishment of the charging system • ' ' '
the application of measures

prescribed for any stfge gives rise
to serious economic or social

difficulties in any sector of the

ecoEony , the- Cojntnj ssion may , at the ,
i '

r&^j.ovjt of a Keub-jr State and after ••

consulting the other Member States , ' . . •
authorize , for a limited period , 1
derogations from these measures . ,

Disturbances caused by such
derogations to the establishment of
the system nmst be kept to a minimum ,
and the derogations must not go i ■
beyond what is strictly essential to
renedy the difficulties found to have
arisen.

3 . Before the end of each stage the 3 * In jjood time before the end of'
Commission shall present to tho each stage , the Commission shall
Council a report on the results of present to the Counoil a report on
the measures applied d'tring that the results e the time -•'

stage . In particular , the report fdiett the rep^i
shell record any derogations granted the measures applied during that
under paragraph 2 and shall if stage . In particular , the report
necessary be accompanied by proposals shall record any derogations granted
to extend the duration of the stage under paragraph 2 end shall if
in question or to amend the measures necessary inolude proposals to extend
to be implemented during the following the duration of the stage in question
stage . or to amend the measures to be

implemented during the following stage



Original 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

railway undertakings in order to
offset the fact that the expenditure

on road and waterway infrastructure
is not borne in full by the users
thereof .

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

railway undertakings in order to
offset the fact that expenditure

on road and waterway infrastructure
is not borne in full by the usors

thereof . These compensat ing grants
shall be d̂educted from the jpublic
subsidies granted in the Member
States .

Article 8

This Decision is addressed to the

Member States .

Article 8

Ho change
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Introduction . A .. i , ...
1 . . In looking at a system of charging for the use of infrastructures , ,
( T.TJ.I ,), urban traffic congestion is much more important than oo.ngostion
occurring outside built-up areca . Moreover amongst the various corts

associated with urban congestion , timo lout ia most probably the mopt ^ Import tci
aspect .

To keep mat Lern simple a:id to allow faster progresn , this paper will
oonoentrate on measuring the cost of time lost due to urban congestion .

' " ^ i • '

2 . Iii dealing with the measurement cf time losses duo to urban oongestion
and with thoir value , the paper dojo rjo from tho mcir^insJ. oo.i k viewpoint
which represents ths be^'ic idea in T.J.I. In order to have a single unit

for all types' of infrastructure costs , marginal oosts are expressed per. . y
vehicle-kilometre .

■ , f \
»! ·''· 1 · ' · · " ' V '

3 . The conclusions in this paper sro basod on pr3vi-ouo work Acne by the
Urban Studies Sub-Group on problems involved in measuring speed-flow / r . ..
relationships ( doc . C/C2tj/02~70), the Giunti report stemming from the Sub- f
Group 's conclusions ( doc . C/CJtJ/l4-70) er.d tho Urban Studies Sub-OrouT> on the .
value of time ( aoc.' C/GECJ/i3-70) ? as well as the discussions on tho studios
carried out in the cities of Bruxeller,, Cologne , Lyon and Verona. *

Basic conoopts anc*. â^fim + ions '
4« Marginal costs of congestion are roally those costs which are .
inourrod by traffic . in a defined area (a single stretch ■
of road or a "zone") at* a result of the addition to existing traffic of an
extra vehicle . Hcwovor , for the p-orposa of cost determination it is simpler
to restrict marginal congestion oosts to those incurred by the other vohicJ.es
as a result of adding one vehicle , and thus' to' ignore the wrsra cost incurred
by that marginal vehicle itself.



5 . In order to ascertain these marginal costs , both the quantity ( in
hours ) and tho value of time ( in menay per hour) must known . These factors
ara uaalt with in more detail'ii ifco paragraphs that follow, "both as rogarda
baaie formula© and various methods of measurement appropriate to different
circumstances .

6 . ( a) Tho total time ( in hours ) spent lay traffic in a defined area
results from knowing t

- the lsr.gth of the road or extent of the area (tats )
- the average speed (km per hr)
- the flow ( i.e. number of vehicles per hour).

t

/ - »

• . ' I
( b ) The marginal change in this total time due to the introduction

of c.i extra vehicle is obtained by tho mathematical process of differont iat ion
( e.g. by measuring the rate of change in speed as against flow).

( c ) In traffio conditions before saturation point is reaohed , i.e. :
whoro stop and go traffio hao not yet started , all observations chow that as
tho volume of traffic increases , the speed drops . Since' such a phenomenon
can best be expressed in mathematical or statistical tens , the attached
appendix shows how the formulae are derived from the oi'iginal relationships .

(d) The appendix shows that : ' ' ' ' -

over a ctretoh of 1 km , the marginal extra time spent by other
• * -, • • ' ■*

traffio per extra vehicle added , i.e. the marginal tiiae loss " "

£-» ' ■ s ■ ' ■ ' ■ ■ :
; . . ' . v > .• ■ dq .... .. ,v

where q «• flow

, v » averege opeod _ . * ' .
and v;– » the rate cf change in speed with respeot to flow.

aq . . - ....... , ..

« •• i ■ ■ \. : . •

( e ) This approaoh is one well known method of measuring time loss ; others
with similar mathematical backgrounds , but oonoentrat^ng on different traffio
variables may also be applied ( see paras 9-13 ). '



7 . Having developed on3 or more satisfactory formulae for , measuring ...
the marginal lo?3 of time , the queation may ba funked whether each vehiole
ha3 "the sarce effect , or whofeer large and oftori slower commercial vehicles,
cause more congestion than say private cars . This is the revest ion of vehicle
equiveAence coefficients ( see para. 14 below), , ,

8 . Having dealt with the measurement of time , the following elements
must be taken into account when assessing its value per vehicle/km s

( a) the value of time for a road user (monetary value per hour)

, C vJ ) the numbor.of users per vehiole (degree of occupancy).. ,
Thase exemends are dealt with in greater detail in paras 15 to . 20..^ ... . .

TiH^ p:e?.v. urem'''ni: of t j me le sses
V ' *

9 « Tie studios carried out , on Brussels , Cologne , Lyon and Verona . nave <
shovii that there is no universally praotical method for measuring time losses *
It may well be that different methods are most useful in different local

circumstances and conditions ecpeci&Ily vhera ' congestion . i,3 measured on "links*1
i . e . single road stretches , or "zones" i . e . homogeneous areas each with own ,
particular characteristics . The following paras therefore deal in order with
methods based on : , -, . - \

( a).'£?peed~flov J ...c ■■ % • »: ' " • f '" ■ .
• ( b ) upeed . - density : ; , i •>* ' ; ;'v . I .. ,• •» y /•**• i Ir ■■■ ■.
L ( c ) aone "6 raffio performance <■ ; t- * ± . 'U +i \ ' • r

( d) 'intersection delay .,"; ; s> i .v\.rr? ^ v xi ni \. ,.}>
i • ? . r ■ ' ' t ■ - ' « 1.1 ' 7 • •' f: ' » •

10 . Speed-flow relationships may be seen as having . two distinct aspects;
via . : '

' stable flow . 1 - ' t ,• 4 r. J •••: ,?
- unstable flow ,

which are illustrated hy the form of a typical speed-flow ourve as shovn in
the Giunti report (c/G2U/l4-70). The upper part of the curve representing
stable flow, indicates the steady doorease in speed in relation to inoroasing



traffic volumes up to the saturatioh point at which unstable flow ■ commotiocs :

As one would expect time lost in a positive quantity up to the saturation
point . "

As concluded in tho Giunti report only the upper part of the speed-
flo-; CTirve should therefore "be used as the values determined from this part

are reliable , and meaningful time losses oan be calculated . ;t ' '

An unstable . flew situation develops beyond the point of saturation
i.e. whon speed end flow decrease erratically pud can therefore not be d'jalt
with satisfactorily by spoad-flow , relationships . Thesa phenomena are dealt
with in the next para on speed-density..

11 . Traffic density may be defined as the number of vehicles occupying
a unit length of road at any givo:a instant ; it is usually crpresned as
vehicles . por kilometre . It may be more convenient in soma instances to use
nvera^q dona ix y which io tho average number of vehicles per unifc length pf :
road ever a cpooified period of time , e.g. the average concentration of
vehicles per kilometre during an hour . ' •

ι

Traffic speed decreases steadily with increasing density throughout
/

the speod range . Pat anoch^r way density continues to increase at and '
beyond the flow saturation point and is then detected by the user as -?r.
increased rate of queuing. It therefore appears that , speed-density relationships
remain reasonably stable in uns+aV.le flow conditions and they oould therefore
have some overall advantages as compared with speod-flow relationships ,
when considering heavily congested traffic conditions . ' . -

.. +

The mathematical relationship is also dealt with in the attached
appendix. 1 '



12 . ■ Speed-flow and. speed-density, ocnceptn as described above are ; ' ; ' v
particularly useful in locking at single road stretches ^ links ).* *

A different concept is to divide the urban area into a series of

homogeneous zones and to measure the amount of vehicle travel- "being performed
in a soke i.e. the zone traffic "porfcraiane 3" defined as the number of ; t
fcj lcnwtres "being driven "by vehicles in the zone duriivj speoified time , -•

This "performance" is reflected to. the number of vehicles in mot ion. ,
(non-parked) in the zone during the came speoifietf. time and the averago
ovorall travel spead "being attained in the zone . By equating thaoe two
elements , &a' shown in tho appendix, and measuring the zone traffic ^performance"
and the nunber of vehicles in motion (non -parked)- the , average overall zone

- travel spe*iu can be calculated'. . . " , , ■ , - •• », > r

from tho mathematical standpoint , the average overall zor.e travel
speed is a simple declining function of the tot&l number of vehicles in
motion (non-parked) in tho zone . Thus , ag before , the rate of char.ge of

, ; ... . > 6Vspeed with respect, to vehicle numbers ;^f~) is always negative and the <<
marginal time loss per vehicle per kilometre is always positive ( see appendix).

• . ' ' ..17 ; ' » 4 »

12 . The fourth approach is basod .on the premise that inters act ion delays
aro the main source of traffic delay in urban areas .. Congestion is a
function of. the frequency of occurrence of heavily . loaded intersections .

1 v

V It would seem that different banes must be used for , •« 1 '■

calculating the delays at overloaded intersections (wheire there is a
continuous queue)- and underloaded intersect iona . Prom these figures the

^ tptal atid m&rftinal time ; losses may be determined on an area«wide basis . • s

It is hoped to present a separate paper giving a more detailed
explanation 'ox* this method at a later.- stage *. , u r - . : ;r .

., ,. ' r . - .»• . V J ,,. ; -• w '' r 5 - » , J. f ' ■'
/ . ' . . '

V chicle equivalene* • i "■ , ■.< : •• . - • ...
14 * In para 7 the question was raised whether large vehicles would . ; r
cause significantly greater congestion in the traffic streau than , the sm?21er
kind . If so , an allowance could be made by substituting for eaoh large



vehicle a theoretical number of oars which it is ectinated would have the •

same effect on the traffic Btvean as the large vehiole . ' ' 1 . •

At the low speeds usually enoounter-jd in heavily congested urban
traffio , and hearing in raind the low proportion at pscic times of heavy
vehicles ( except possibly bue es ), it secm3 doubtful whether a heavy vehicle
contributes significantly mora to congestion than a car . It- therefore
appears to be acceptable to consider all vehicles equal . Alternatively a
value of 1 for cara, small vans' arid light trucks and a value of 2 for ' '
heavy trucks and buses hae been suggested . This approach avoids the problems
o' accurately and scientifically determining features such as dynnmio profiles ,
overall dimensions eta . in relation to low speeds , and seems justified on the
basis of simplicity versus doubtful accuracy .

The valuation of time looses ' . ,
15 . As regards the value of tlrr.a for eaoh vehicle user, a litab-Group of the
Urban Studied Group examined various aspects of time value in 1970. Amongst - ' .
other tilings "uhey discussed t • ; . .

- t'ne feasibility of valuing users time on a large aoald
- the oompariror. of gains and losses
- thj different user categories ' !
- the valuation of working time , cortimuting time and leisure time
- the differences in value between morning and evening poeits and

other periods , both on working days and Saturdays and Sundays
- the valuation of the tine of co'mmeroial and publio transport
vehicles and , as regards the latter , the increase in oycle tine .
'and the consequent increase in vehicle fleets required to maintain
a defined level of service . - ■ , ' i' '

16 , The Sub~Group noted the lack of research cn these problems and • '
agreed that the most usor^ul contribution was the 1J?69 Sixth Round table on
Transport Econonics devoted to the value of time sponsored by' the Europeari '
Conference of Ministers of Transport . The Sub-Group - therefore made the
following recommendations * largely based on' the findings of the Sound Table *



( i ^ marginal value m averse vO.ue
( ii ) working rate » rate of gro3B earning plus employment ta.xe3 , social

welfare contributions sto . plus 10$ to 15$ of rate
of gror-s earnings for overhead expendon

( iii ) comnuting timo « 25c/» of working rate in ( ii ) (-corning pesk only)
( iv) other time » commuting tiffi-s as stated in ( iii )

Th6 question of how to evaluate the evening peak traffic period was not
deoidod "by the Group .

17 • To take these recordendaticns one step further and "bearing in mind
th-3 u] tirr:a;.e need for a simple .Kid effective approach , it may be useful to
co-nsi.lei' only tv /c of tho above categories of time i.e. working and non-
workir.g time , the former valued a.) in ( ii ) above and the lattar Jit 25$ of
the working rate . This would leave the question of how to differentiate in
practice between working and ncn-trorking time . i '

18 . Xn certain cases nationally e.gre-$d values of time ar® available ,
hswz'X c.a *«ha abj^e rer^orung . In soree oases those valuer are in tenn3 of "disposal..
income" i . j . gross earnings les? tarec and social contributions . Where this
is tha cose a oomparison of the moJ'.etsry valuer: is lilcoly to show clo3«?r
appro:cLme.t icas tha-i a comparison Of tho baoic conc?ppts-

vehiolt rcoupancy

19' Finally it is njcenairy to know on average the number of users in
oaci vehicle . It has been considered useful to concontr^.ie on private crra

and to ignore for purposes of simplification both the ocoupancy cf bases
find traffic during holiday periods etc . If this is borne in mind , an
average rate for uriDaii aroas at tines of significant congestion appears
to lie in the range of 1.3 to 1.5 oocupante per vehicle .
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' ' • » * ■ Mathematical Relationship^ •»' v
• ' ; ·'· : · ■ ■· " · ν . : ' ί- ·:· · " ν. . '-· ι,' ι * -ί · > ,;ι '·

Introdiioti on ■ . * " I '

1 . The "basic approach as mentioned, in the main text is . the valuation
of time lost , i.e. more " specifically, the product * of the following two
elements :

·' ν ♦· · · . -. ■« · ·· : - ί· - ·, - ;
- the marginal los3 of time per vehicle per kilometre
- the vaiue of time per vehicle . . :

i ■ ; . V... ■ 'n :

of tim-? losses ' u

Spe^ö-flow • . ,
· ι . ■■ ι η »■ ■ ««· * " ν ' * ♦ ..χ I ' κ ,. ·ν ' γ · ♦«

2 . The total time spent "by vehicles in the traffic system per hour may be
expressed as . , . : . ' • .

> : ■ . , • ,* jj . ■ . r i - - rj •' 's ' r / .

'...'.........."(i ) i /" "
« ; Ì •«. •• • . s *. . :•« „ ;r .. * : > , ^ >■ z

where 1 » lergh of traffic system (b ) " ' " ' '' 1 - - 1 •
V « average speed of vehicle flew (km/hr) ' ' \ * *

. q » vehicle flow per- unit of time (vehAr ) . .
v ' :■ > r;.

' Tho fliaa"ginal charge in the total time (T) oauaed by the arrival of .
one additional vehicle in the system is * nj . f ;:V*>

AT " ! 1 , 1 •; dV . . , . . .
dq * T " q dq " * 'V * . ; ;

• ; ? ■ « V } ' ; ' * ? v.- i - I • - ' •>
which is composed of two element^, vi^# * . ^ v : . .

* time spent by ono additional vehicle in tho system

• i v . ■ '

1 (T'/ ' ' V ' *■ - " "* ' r ' ■* "■■■' " - '
„ – q- •. ■ additional time spent by the other vefc iol.es in- the

system as a result of the ai-rival , of one additional – '
vehicle i.e. the marginal time loss for all the other

» < vehicles' per additional vehicle . '



If a vaxue of unity in assumed for 1 , say I 1cm , then the general expression
for the marginal time loss per additional vehicle per kilometre as a funotion
of flow is : ■(..

-■ q c».V ■ - ,. . .\'Ito1 « - ~ ^ ....... ....... ( iii )
dqr . ' . " >

This formula may "bo rearranged, as follows s

Tmq - - - . -y- .( iv) \
q

av ■ . . ' . ■ . i ,
Ma.tM

lhe factor widen results from this rearrangement is oonsidored to "be

a mora sir.ole indicator , i.e. a shorter rang?. of valuec , of traffio "behaviour
on a particular link than the wide rangs of specd/flcw values v/ith. which
ono is presented otherwise whon conaidering heavily congested oonditions .
It is interesting to note that the term is the reciprooal of traffio .

density . . _ i

Specd-d.onsr.ty

3 . • . The total ti/ie spent b/ vehicles in the traffio cyoteia me^y "be
exprensea as -

m : 1
v * n .(ν)

vrhere 1 .» length of traffio system (ion )
V « average speed of vehicles (ksi/hr)
n <* number of vehicles (veh/km )

Differentiating as before in para 2 , it can.be shown that the
general expression for the marginal time loss per additional vehicle per
kilometre as a function of density is . s ' w

ïrn « •– – (vi )„2 dû T v '
ν



/

-3-;

Zc^^pftrforRancet", > ••"
- j .

4 . 'The total urban ar3a may be divided into homogeneous zonoa , each
with its own particular characteristics . ' ' a

The amourit of vehicle travel in a zone i.a . the zone traffic

"performance nay be defined as the 'number of kilometres "being driven by
vohiclos in - tne acne during a specified tine ,: say vehicle-kilometres of "• »
zene travel per hour . • ••• .l t iy. ;- v \ •»

' \

. - ■ . • v : •; ... •. ' *• ..

The zone traffic performance is considered to bo equal to tne number
of vehicles in motion (non-parked) in the cone multiplied, lay the -average \ v: \
overall ./sscsm travel speed . ' . - ' . * "" ■ -■ ' ■ . !

É -." '■ . .5 • ' >' > ' * • i " ' ' '

■ ■ » The 'rel at ijnship may be written - as r - ' ■> ' . >' »' * ' • 1 » : )

nV « P
P

ca

.'■· , η
or . v » (vii )··. / ·,· ί.· . ·η : ■ : ■ ' · ·ι: ' ·· /

where v - average overall zona travel speed (kra/hr) ' . 1 h ''
P. - zone traffic perfor»aa»oe (veh-km) ^ v -v ■* *. <v •
n ■ - 'number - of vehicles in motion , in the . zone during one hour*

• . • t "> >• ■»« '■ \ :
Tha pumoaa of this approach is to arrive . at a value for the

average overall ' zone trave1 speed ." ' " ' * ' " 'V. v ;

The average overall "'travel' spe /?d .in a particular sons is a oiapl-o
declining function of the total r.umb&r of -vehicles in motion (non-jparked)
in the zone . * < -

·;-*· . ; Λ ' ■*■ ·· .> : ·:' ■ ν

Th/i total time spent by vehiolss in the zone tnay be expressed as

* - Y n (viii )
where k ' «• average trip length fcr all vehicles (km) '

V » average overall zone travel epeed (km/hr) r - .«
n • number of vehicles in motion in the zone during one hour*



Differentiating as oafore in para 2 , it can "bo shewn that' the
general expression for the marginal tine loss per . additional vehide/kilomotre
as a function of average overall zone travel speed is :. . . .

m__ _ n M. ■' 'Tmz a – . ( ix )
V dn

. - . • . - : • ; .r i.-' '

• The average overall zone . travel - speed is a simple declining funotion
of the total number* of vehicles in motion /in - the zone . Thus , the rate of ■ ■
change of speed with respect to vehiole numbers ( ) ■ is always negative
o-ad the marginal time loss per vshiolo pur kilometre is alv/ays positive .

The valuatior. of tir.e lossea

5 . Ths value of time factor to as used to oonvert the margins! time
losses per additional vehicle per kilometre calculated "by means of erjuationa
( iii ), (vi ) end ( ix) consists of two elements ,, the average number of users
per vehicle ( 3.) and the average value of users tirna .

.1 ' ' »

' Thus the marginal cost of tir.e per additional vehiole per kilometre

in eaoh case "becomes : • ,

where a «■ average vehicle occupancy (persons/veil ) : •
and h » average valve of user 's time (monetary valueAir)

in the case of flow,
rr <37 f . ' ■

Cjnq a – -i– . eJl , »..(x)
ν ασ

whore q ■ vehicle' flow per unit time ( voh/hr) - ■ . >
V « average speed of vehicle flow (km/hr) - '

. - 1

in the oase of density, • ' . v "

r * J$L -v • t-j \ ■ ■ 1Can " *- . ah )
: V du

where n «» number o;? vehicles per unit length of road (veh/lca)
V m averajo speed of vehicles .(km/hr) ...
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in the oa3e of zone "performance",
„ n aVCmz « – –- . s

.„2 d:vCmz « – -ry *»• . ah ........... .(xii )
v-

where n » number of vehicles in motion in a zone during one hour

V « average overall zone travel Gpeed (km/hr). ,



Annex III

Study of noise and air pollution

by urban traffic

( V.D.I. )

- Summary -



It is generally recognized today that traffic problems in urban 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 v:hich , based on an analysis of the current situation, quantify
the observable effects , reveal possible improvements and provide a general
idea of the costs involved .

Such considerations have induced tile "Council of Ministers 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
■Transport on consultation with the Commission of the European Communities .
The Association of German Engineers accepted the task and , in its turn ,
commissioned medical J doctors/ engineers and economists to study individual
aspects of tho problem .

The aim of this study was to develop a practicable method of estimating
the marginal costs of environmental nuisance caused by noise and exhaust
gases emitted by traffic in urban areas .

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



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

' ' -

- current extent of the environmental burden ,

- psychological and physiological effects of the environmental burden

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

The basis for ascertaining the current extent of the environmental burden
caused by both noise and exhaust gases was provided by a model of a typical
large European town. The model town was composed of 12 characteristical "town

node;! building elements", which can be regarded as representative of the urban
construction pattern in five selected large European towns (Amsterdam , Brussels ,
Oolcgne , Xiyons and Verona). Typical traffic densities and traffic composition
vera determined for each of these basic elements .

II .
• » •• * * '•/*

Part I of the study deals with the noise burden caused by traffic, in
urb:»n areas . On the basis of .the acoustio relationship , between traffic volume ,
urban construction pattern, noise creation and npise expansion and diffusion,,
the noise iiomissions to be Expected, at typical points of the urban construction
pattern could be determired .

In the study , the criteria used for traffic noise immissions . are the
energy equivalent contiguous noise level L , generally employed to . distinguish '

eq' "
ocurds vrhose noise level varies with time , and the level L. , . corresponding to
isolai ed peaks «

.x •- * i v . .

The L and !>-, level values vrere determined for characteristic points .eq . 1 . r
on building facaders , alirtvy^ at an open window. The actual level of the . _
immitted noise witiiin the . oulld ing .can be derived from the external level ,

• s.

allowance being made for the reduction in eound level due to the shielding
effect of the window. '



The effects of noise on people depend on the level of the imraitted noise *
They extend from impairing performance particularly where attentiveness and
a hi^i 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-being can "be avoided by observing

immi33ion guide values , or target levels , based on the threshold of perception
of the noise effects .

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" , " sleeping41 , "recreation", "communication" and "mental exertion".

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

In determining the ,costs . f the noise burden to the economy as a whole ,
as well as the proportion accounted for by marginal costs , preventive costs

. . ' ' » . . « * » s V

were chosen , since the current state of scientific development does not permit
direct monetary quantification 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 emission to immission (passive preventive
measures) .
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l

» • « •

To provide protection from excess noise in the immediate vicinity of
the noise source as well ( o.g. for pedestrians , car' occupnats , eto .) it seems
reasonable to try out first all feasible ways and means of using active
measures .

···'■' . ' Γ * .

■ ■■ Uith this in mind , various technical solutions are presented in the
study ; at the same time the additional net capital costs of these' measures
for rev; motor vehicles are given , which can vary according to the kind of
TKiaTirec and the type of vehicle .

\

• .Tt proved possible to fix a representative average value for all types of
vehicles including station wagons . The report , talcing into consider-

a>i;;r> O-e "noise relevant" distance covered annually , gives the , specific coets
o * h.-'.v^ scvind ir.3i:lation measures per passenger vehicle km by spreading
Sj-;S rs-L ocpital outlay over the service life .

» . «• »

?'ha experts have calculated -that' the energy-equivalent continuous noise
can be reduced by about '"'3 dB(A) .' if about hdlf of - all passenger vehicles

a x equipped with noise Piffling devices . The demonstrated costs per passenger
Vofcii-lra km therefore rv.for bnlyto the relatively louder /.part of the vehicles

in any given tr-aiffl'o 'stream}' ■' in - the study , it - is- considered • admissible
to Teg^d this valar* a*- uprao&ciilftg - the '"marginal cost value per passenger
Vih.ielc}. •• '> • . ;> ' , ■ ■ . ■ (i

The ETirginal ccsia for bracks of ;aoro than 3»5 t permissible total
•woi'SLi w-are del ermineJ. f . OT. those for pacsenge? vehicles by means of weighting
f.-%c;oTu .

' -, • 1 ' / j ■ • ^
♦ 4 •

./•
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.... With heavy traffic , the reductions in noise level that can he 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
protective measures against noise are called for .

The study refers to various methods of affording passive protection
against noise and also shows their effectiveness . It is demonstrated that
the best noise damping effect in buildings can be achieved by installing
special sound-insulating windows . Since , in many cases , the installation of
such windows is the only means of affording effective protection against

• ι ·

noise , the experts derive the costs for passive protective measures fr^m
noise reduction by means of special windows .

The type of window construction meeded is determined by the difference
between the actual and desired noise level . Prom 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 calculated , first for the
individual elements and finally , by summation , for the model town as well .

The EC Survey into ways and means of reducing noise also revealed that ,
in addition to technical vehicle 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 :

,-r the introduction of a suitable method of noise measurement to enable the

• Technische tlberwachungsvereine (Technical Inspection Associations) to check
the actual noise emission of a motor vehicle on the occasion of the two-

year test ;

./
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- supplementing existing regulations for the construction and. testing of inlet
and exhaust silencers to promote the production of environmentally favourable
types ;

- enlightening motorists about driving behaviour benefitting the environment } .

- establishing internationally agreed uniform legislation , particularly for
regulations on licensing and type of construction , together with similar •

technical inspection procedures in all countries .

Such complementary measures can be taken independently of the appropriate

active measures , and often have the additional advantage that they can be
introduced at relatively short notice and comparatively low cost .

III .

Part II of the study deals with the exhaust gas burden caused by traffic
in urban areas . The environmental burden from exhaust gas emission is affected

by , on the one hand , traffic characteristics ( e.g. traffic 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 empirically determined through simulation of the

driving conditions observed in city traffic on a testing circuit .

Emissions need to be set against their environmental effects , i.e. immis-
sions . For this purpose , imirissions of the exhaust gas component carbon monoxide ,
which served as a guide component , were measured irt the urban area of Cologne .
The choice of streets for the measurements was guided by the '"town model building
elements" developed' for this study . - •
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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 "be calculated . j

If the exhaust gas immissions exceed specific limit values , damage
to human health may occur . Such limit values are proposed in the study for
various exhaust gas components , and in particular, for the carbon monoxide
content in the air. Prom 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 emission values corresponding to the reduced
immission values were determined on the basis of a method eaowing a reduction
in traffic density .

The costs of the environmental burden of motor vehicle exhaust gases

to the economy as a whole were , as in the case of the environmental noise
burden , quantified with the aid of an avoidance cost estimate ? the capital
costs of technical vehicle modifications to ensure observance of immission

limit values were determined .,
• ». » • . .

The additional expenditure on new vehicles with reduced emission values
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 costs of the environmental burden
from exhaust gases per passenger vehicle-km.

/.
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• IV .;

The experts have endeavoured to fulfil their task in the most

comprehensive manner possible . This study, which was assembled by *
representatives of the different disciplines working in close-cooperation,
thus provides a wealth of hitherto unavailable data and insights into mutually
interdependent phenomena. On the other hand it also reveals the areas in

which , in view of the complexity of the problems to be solved, further
studies are necessary to confirm the results presented for individual aspeots .

A particular problem is the extent to which the .results obtained
apply in other Member States of the European Communities . The study presented
was veiy . largely based on statistical data and quantities valid for West-
Germany. The discussions to be expected following publication of the study
should show the extent to which the conclusions to be drawn from the report are

also valid for other EC countries . ...

1 • , ' • ' ' • •

These discussions will doubtless also lead to further refinement of

the initial solutions presented in the research report , to enable the gaps . ,
still remaining to be filled and to pave the way for a methodology of calcul­
ating environmental costs whioh could be vised in a comparable manner in all
Member States .
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INFRASTRUCTURE CHARGING AND THE SELECTION OP

INFRASTRUCTURE INVESTMENTS

( Summary of the Report by
Professors K.H, GUILLIAM and J.A, £IGHSRA)

Introduction

1 * The . following paragraphs summarise and reflect the views of Professors
Gwilliam and Zighera as e:!pressed in the report which they wore asked to
prepare by the Directorate-General for Transport of the Commission,

ι

Aims

2 , The theme of the report ac stated , by the authors is to "investigate the
relationship , both in theory and practice , between* on the -, one hand , marginal
social cost pricing combined with a budgetary equilibrium system , and on the
other hand , the selection of infrastructure investments".

3 » Their study is derived from the report on the "Coordination of invest­
ments in transport infrastructure (GPVZ ) ( l ). Its aims are to reveal and
classify possible contradictions rather than attempt to find solutions ; how­
ever , the study is not intended to be purely theoretical and should throw
light upon the practical methods available to improve upon current policies.

ι

Infrastructure Charging

4, The system of marginal social cost , with budgetary equilibrium, originated
in the Allais Report (2 ), Based on this report , together with that of "JTal-
cor" ( 3) and the Pario-Le Havre pilot study , the Commission submitted a proposal

( l ) By Professors Gwilliam , Petriccione , Voigt and Zighera (Doc , 332/VII/72 rev, l )
(2 ; "Options de la politique tarifaire dans les transports" by Prof , Allais ,

del Viscovo , DusqueBne de la Vinelle , Oort and Seidenfus , Etudes série
Transports , EEC Brussels 19^5 - 1

( 3 ) Problèmes posés par Inapplication pratique d'une tarification pour l'uti­
lisation des infrastructures routières . Etudes série Transports , EEC
Brussels 1970 - 2
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t to tho Council for the introduction of a common cystem of. charging for the
use of transport infrastructure" ( 1 ) ♦ - It is useful to distinguish the aspects
of marginal social pricing on the one hand and budgetary equilibrium on the
other hand . ...

5« Karginal social cost is considered to have been clearly defined and
divided into three categories :

V

* marginal costs of use : made up of maintenance , renewals , operation and
management ;

– marginal congestion costs : made up of time losses , waiting time , increased
, consumption ( all external to the mode ); . . *

' V " v. , ; * .»• < * ■ ■

-* marginal external costs , which covers accidents , noise and pollution , as well

as the interaction between modes . : r i ' - . .

61 : Budgetary equilibrium although- seemingly adequately defined in principle
lias hot been defined with sufficient clarity in its method's -of application.
The deifiriiiion of sUb-groups , each of which touet be' subjected to the constraint
of budgetary equilibrium , is not clearly made except to the°extent that they
must be unimodal and regional# Moreover the problems of imputing the differ­
ence between the total of marginal costs and the receipts necessary f6r budgetary
equilibriumsto - the different categories of users need to be dealt with'? There
are 'thus some reservations concerning the compatibility of marginal social
costs and budgetary equilibrium.

: * .,

Investment Choice . .. , ,

i » The policy for the coordination of investments is much less developed
'than that for infrastructure charging. The GP7Z report referred to in para 3

. y )l , 'I' I
is based on the following philosophy : " *• :

( 1 ) : C01I(71)263 final .
: . •, ' ■. ■' : > ■ ■ ■



- investmerit choice should be preceded by a comparison of the discounted , costs
and benefits of the various alternatives ,

- public investment decisions take into account objectives which cannot bev

measured in market price terms , or only partly so . Special methods; to -

measure such objectives must therefore be developed , Hiere these methods

are -open to- doubt , and to the extent that such objectives become important ,
it is vital that the decision-making process should be as clear and as trans­
parent as possible .

As indicated for infrastructure charging above , some questions remain
on the compatibility of these , tvio strandsof the authors * ^reasoning concerning
the choice of investments : they have been partly discussed' in the; GPVZ report .

Setting of velues

3 . The investment choice problem forms one part of the transport decision
making process , in the context of which there' are numerous factors which are

not commensurable or even quantifiable . On the other hand , infrastructure
pricing questions are also part of the decision making process , and the very
process of setting prices implies that society has placed a value on some at
least of the non-commensurable and non-quantifiable elements . Both in pricing
and in project evaluation such values are often derived from the behaviour''

and judgement of institutions arid of users be it to a different degree .

Conclusions

9 . Before dealing wi^h the conclusions propocr of the reports it should
be noted that there is nothing in the study to question the basic principles of
infrastructure pricing adopted by the Commission , and any possible improvements
stemming from the report 's recommendations do not justify delay to decisions bein
being considered currently .

10 . The importance of pricing for the optimum use of infrastructure is
clear . It is also clear that , especially in congestion situations , the pricing
regime adopted ot proposed will substantially affect the apparent desirability
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of infrastructure projects . The crucial problem is that of defining what
really is the social optimum when the full range of Objectives and inter­

• relationships is taken into account *. Hence , escpecially where external effects
are prevalent , the definition of an optimal price system is very difficult *

11 . ■ In . attempting to define this optimum price system one may adopt the
theory that prices should be set in such a way that full costs of infrastruc­
ture should be covered and that this should be achieved in such a way as to

minimise the distorsion away from that utilisation which would result if
prices were everywhere equal to marginal social cost . But there is a lack
of both i;he knowledge about demand elasticities for various traffics and the
instruments of price discrimination necessary to feel satisfied that this
"minimum distorsion" outcome can ever be reached. ;

12 . Cost benefit analysis techniques already developed allow the identifi­
cation of good investment projects at a very general level . It is not presently
possible to quantify precisely the way in which decisions impact on the
other objectives ( e.g. environment , regional development etc .). But with
the exception of the urban situation where the interactions are most complex ,
it is considered possible to describe expected affects with sufficient

clarity to allow them to be taken into account sensibly in decision making.
Moreover , in the inter-urban context , the rate of return on projects is not
expected to be highly sensitive to the infrastructure pricing policies adopted.
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 implementation of the pricing scheme .

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



then this should take priority oyer any arbitrary financial -target - in : 4nfra-
; etrucinajce management • As ,a corollary of this f however * great 'Pax;© will need-

to "be taken ensurethatthis approach does . not . have conge^uqntial reper­
cussions on inter-urban transport . It may be necessary to have separate

financti^l regimes for urbajj^d.inter-urbgn organizations to ensure thisfi.:.-

14 » ? - For .in&er-rurban -traffic the externalities appear ,to be much-less ... j . ;.
significant and in this context it -seems that financial criteria set , for >
each mode or organization , disaggregated spatially , oouid .produce induce­
ments to - efficient Use of resources . Each unit could seek financial t-adjust-

monts in respect of external effects? the payment of such adjustments by
national authorities would, have to conform to community determined pr^jaciples .
But it does appear that , for this very substantial part of the transport
sector that nb insuperable difficulties arise from the inter-reiat ionship u
of pricing a«d investment issues . *


