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Summary
1._.2 In 1971 the Commission ‘proposed the implementation of ‘Infrastructure
Chérging as a major step towards a Common Transport Policy. The object was -
to identify all the costs arising from the use of road, rail and inland
waterway infrastructures, to-find’out'precisély'Who caused'theée‘dosté:and .
subsequently to recover the costs from the users respon51b1e. ,I&éntificaiioh
would. clarlfy the cost of. taking decisions in transport. Cost’ allocailon and’
charglng would. lead to better use of exlstlng 1nfrastructures and help to

equallze competltlve condltlons 1n ‘the 1ndustry.

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 calied for'detailed studies of the
potential impact of Infrastructure Charging on rail, road and inland wéierwmy
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

ugse of infrastructures.

-3, AThis 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 tbé most urgent and important
questions. Since Member States were primarily interested in goods tramsport

“ by road, much more work was done on roads than on.railwa&s or waierways,
whilst interurban freight movements were given priority over passenger traffic
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and special urban problems. Considerdble progress was made in identifying
the varlous costs, but rather less 1s knoun on how they may be allocated and
subsequently charged to users. ;

5. The Report thus shows in whlch dlrectlons 1t w111 be p0551b1e to
advance falrly qu1ckly. It also makes 1t clear where important problems:.

. pemain’ whloh may call for new approaches of alm and method. oOne thing. stands
.. out clearly the 1nterest shown 1n Infrastructure Charglng by guvernments
and others in the world of transport 1ndlcates the 1mportance of . the subgect

and the urgent need to make’ further progress.

ML I T
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Part I

Introductlon and ba51s of rgport 'f_fj"'

Ai,Bagkgréuna .

6. One of the 1mportant elements in the Common Transport Pollcy 1s the
concept of Infrastructure Charging. This envisages “first of all 1dent1fy1ng
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 wate*ways.

7. - 'Tge aims’of Infréstructuie Charging.felate to thefabové,» stepsg.;;“_-o
- 1aent1fying or maklng 1nfrastructure costs transparent maanly helpq'i
to clarify the effect of taking decisions in transport; e
-~ allocating and charging costs help to achleve better use of ex1st1ng

in;rastructures and to equallze competltlve condltlons in the 1ndustzy,

8. Accordingly in March- 1971, the Comm5551on ‘submitted a propo-al for a fﬁ
Council Decision on the introductlon of a Common<§ystem of Chargggg for th
Use of Infras+ructures, accompanied by a Memorandum (1) providing detailed
‘background.: In December 1971 the Councll requested ‘Member States (2) to A

earny olrt - and the Comm1s51on to coordlnate detaaled studles on the 1mpact of '
- these proposals on road, rail and inland waterway transport. The COuncll
- also asked the Commi+the of Permanent Rppresentatlves to examlne speclflc

‘”7rolated problems.

(1) 0.3. No. C 62, 22 June 1971 o
(2) Doc. B/38/72 (TRANS 1) 13 January 1972



9. Concurrently, work was pursued®on.the proposed first Council Directive
on the Adjustment of Na .mna,l Taxca‘:t;onvs rstems. for Commerclal Road Vehicles (1)
subnitted in July 1968 and on EEC Regﬁlatlon 1108/70 (2) which provides a
reporting system for Expenditure on and the Use of Tran __’_s_g_ourt Infrastructures,

whilst in January 1970 the Council decided on spec:.al studies on Urban

‘ (3)

> S N e

Infrast ructure . roblems.

L R N
e

B. Work Erogg e requestecl by +he Coun011 Sl T e A
10. As indicated in point 8 ébove the Council requested that as part of

the general: Infrastructure Charging work, the following questions relating to"’
the three modes of transpor't should ‘be studled by Member States '!:oo'ether with
the Comm1salon - S © ' R C ‘

[ .
Ve !

PECE 4
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a) the margma.l oost of use; '
b) other margma.l sooial oosts. COngest:.on, noxse, air pollu"ion and accldants;
c) budgetary equilibrium charges;

| d) total exﬁendlture to beé covered ‘oy transport users. :

P EI f

11. In additlon to the four ma.m study a,reas a.bove, ‘the Counc:.l reques'ted

that eight SPeCIf:Lc pom‘bs should be exammed by the Commlti;ee of Perma.nent |
Representa:bwes : ' : RN , Vi

)ihi:—j«.‘._.'-' 3 R
a)the connexmn ‘between Infx‘a,structure Chargmg ancl the selection of 1nvestments;,
b) the legal basis for Infrastructure Cha.rging on International Wa.temays,

c) the avex_'aging of charges; : ' AL

d) methods of charging in the roed seotor; ‘ "

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



e) arrangements ccncernlng private carss :
f) the relationship between exclse taxes on petrol and those on gasoils
g) 1nst1tutlonal provisions; N ' ' o

h)‘temporary arrangements for railways.

C. Purpome of the report

12. ;b The purpo e of thls Report is to meet the Councll's request to bevf
1nfowned of the progress made and the results of the many studles 1n hand.
'Whllst the Report may be read on its own, e number of Appendlces are prov1ded

for those w1sh1ng to go 1nto more deta1l.

13. Much progress has been‘made since'l971, but the peceﬂhes been'slower“
than hoped for. Planned:orivinally for completion in 1973, studies have been
deleyed partly because of the enlargement of the Communlty and the ‘
consequentlal reorganlzatlon of the Comm*531on g Departments and partly for
sheer lack of natlonal data. Moreover, new problems whlch arose dur1ng the
studies caused some changes of alrection 1n this complex fleld; In order to
avoid the further delay whlch would have resulted from an attempt to complete
all the studies the Counc11 agreed that an Interinm Report should be presented.

14. The major questions treated in this Report have been gstudied byf“"'
working groups and outside experts to different degrees of depth and detailt
Moreover some of them form part of separate proposals for Community action.
<It has therefore been consldered useful  to report results directly under . . ..
: each headlng as well as to group varlous elements under the more genersl
concepts of the Tnfrastructure Charglng System,- the Texation, of Commercial.-
Road Vehicles and Urban Studies.’

15. In addltion, at the request of the Committee of Permanent. Represen/:
tatlves, the Commis31on furnished specific contrlbutlons on- three-of the
detailed 1tems entrusted to the former; the Commlee10J1 g views on the.-
remaining five p01nts were held to be adequately covered by its 1971
Memorandum'elready referred to.



PART 1T

b e :.. [

Report én infrastructure cherging studies

A, Infragtructure charging: the generel e&etem o

. Bagis and aims

16. .. Inirastructure charging -ig based on the idea that the full costs
which arise from the use of transport infrastructure should be identified,
allocated, to and borne hy its ﬁsersc' Tts. major eims are to ass1st decision
taklng by making costs clear and transparent to 1mprove the use: of i ‘
existing infrastructures, to harmonise conditions of compet1t1on in trans- |
port, end to provide finensial resourpes“to:cover‘both.operatipg_quw

iﬁyestmeht,coste, IR

17. . The intention is. tnat all the costs attrloutable to a mode.of ”f !i‘
transport and within that mode %o cach. category of users, should be - : |
1demt1fied, allocated and paid for. In princlple, ‘reveme from the TR
charges should be- used to meet these costs and in particulér 16, operate o

_-\_A

1and improve infrastructures., -
TheléZstém'ﬁ

18.1 : The draft Council Decision, which was amended 1n August 19?4 fbllov-»g
ing'adv:ce from tae European Paelzament and. the Economic and 8001a1 Committee,
may be fbund in the Apoendlces (No. I) In brzef the Bystum envasages N

that transport users ‘should pay: T L

a) the marginal soc:al costs caused bv the use of infrastructures,

b) a budgetarv equzllbr1um charge des;gned to cover any defmcit between
total expenditure and revenue derlved from charﬂing marganal social _-}'
COS’bSo " d ’ ) ’
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19. As deflned here, marplnal soc1al cests are those attrlbutable to an -

1norementa1 unlt of trafflc and fall into two main categorles

a) the marginal cost of use, i.e. the increase in the expenditure imposed

on the owner of the infrastructure by the extra'traffioanf

b) other (or external) marglnal costs, i.e. the 1ncrease in the costs
external to the exzstenoe of ‘the 1nfraetructure, but arlelng from 1ts use

and subd1v1dee 1nto :

O

( ) the marrinal cost of congestlon, i.e. the increase in costs imposed.on
the rest of the traffic by the extra traffic; e B A R,

(ii) other marginal external costs, i.e. the increase in all other oosts
: giich ‘as those of noise, air- pollutlon and aceidents' caused to soclety
: by the extra trafflc. ' ' ' o .

20. *Eﬁpenditu&%éto-be covered include f

a)_oper&ting;;meintenance and general expenses foreinfrastructuree;,:

b) 1nfrastructure 1nvestments, made up of dlrect expenses where loan funde h
are not used as well'“as the- interest on and amort1za$10n of” any 1oan

fund taken up,

pc) expenses to meet congestlon and other external costs.

The expendlture should relawe only to the transport functlon of the ’

infrastructure concerned. - e

21.  In achieving budgetary equilibrium problens arise both Of time and

.place. To solve the dlfflcultlee re1a¢ed to tlme, a perlod of several years
,should be used to determlne and therefore average out costs, trafflc volumes

i-and charges to the users. The spatlal problems concern the geographlcal or :
phy51cal extent of the 1nfrastructure network requlred to balence its budget;
they are a matter of oross—eub81diza$10n w1th1n each moae. A balanced

. R
\ . . i
. . ° o/.
vy
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approach is recommended here because high infrastructure charges for a
specific_netwcfk*mightfunnecessarily discourage demand whilst-chargés
averaged out dver a large area tiould:inot be'an ‘effective tool fep appraiding
investment proposals.

Impact on tramspord: .. o° o ..o U0 T ot onn Lo

ot

22, Slnce “the current sltuatlon and ‘the cperatlng chanzcterlstlcs of the
three mooeu‘of 1h1anﬂ transcort are not the same, the repercnss*ons o; S
Infrastructure Charging on them will differ. A long per1od of adantaiion fo
‘xthe full. system aS'well ‘ag special treatment of particular problems are .
therefore necessary. P RN

¥ - . Y

,231Lm For example the raalways are at least in prlnclple respon51ble for
all thelr infrastructure costs.. Accortlngly, where they compete w1th roads
or waterways, allowance should be made for the degree to which each of these
competing means of transport actually cover. .itfs inﬁrestructueeicgste.l

24.  For waterways; substantial physical'differences betwesn networks may::
call for more detalled 1nvest1gat10n, moreover ‘in th1s f1eld there is B w1ce
gap between costs and the revenue contrlbuted by users, .

25. Problems in the road sector are both more oomplex and mcre urgent than
for rail and waterways. The’ followlnv two sectlons deal w1th work done on the
taxation of«commercial road vehlcles and the_speclal_prcblems of urbeq areas.

B. The taxailon of commerclal road vehlcles

26;$ For’ many years prlorlty in ‘the’ fleld of Infrastructure Charglng has .
been given to’ commercial ‘road vehlcles.' Follow1ng a 1964 proposal to ellmznate”
double taxatlon, a draft flrst Councll Dlrectlve, prov1d1ng for the -

Adaustment of Nexlonal Taxatlon Systems for such vehlcles, was submitted in '
1968 (1). Ifuch detailed work has been ‘carried out in this fleld, right up to

(1) 0.J. No. C S5 of 21 September 1968

/.



‘the April 19?5-réport (l)" A% its meeting in ‘December 1974'the CounOil
_Lstatea,lts 1ntenxlon to dlscuss and, if possibley to. adopt the Directive ‘at
its next meetlngg the text currently ‘being examlned by the Counc11's Transport
Group.may be found in the minutes of their meetings (2).

27. The basic prlnolples of this first Dlreotlve are that the spe01flo

- taxes paid by a commerclal road vehicle should &. ...
a)‘take into actount and at least cover its margunel'costFof ey - i

b) be made up of the exolse taxe on ga8011 and a vehlole tax, the latter":
being calculated in accordance with common methods throughout the

. Communlty. L

“251.‘ Vf@'ﬁevisiﬁg such a system many teohnicél;'ecoﬁoﬁic aﬂd'fisoel;eepecﬁs_

were examined, including @ ' !

a) methods for caloulatlng marglnal costs of use (see paras 39—44),
b) the oaloulaxion of excise taxes ‘on g35011, |

¢) the f1eld of appllcaiion {e. g. extent of road network. lower 1imit of

vehicle tonnage, exemptlons),.

a) taxatlon praotlces (e.c. lorrles and trallers separately or together);

Y

e) adaptablllty of the system to changes in costs,_fuel taxes etc.;:ﬁ‘;ﬁi;@i

f) the probvlems of the. "supplement" to be added to marginal: costs of use to

ensure the required level of revehuc frol taxes on vehicles and fuel.

29. Faced with these many probleme,'greater scope is beinQ}brﬁﬁfded?ﬁHr:” ‘
specific national difficulties to be overcome, whilst retaining the basic
3prinoip1ésfof'thé'bropoeed?Direotiveﬁ *Eor“eiamﬁlé-ooét”oélculation“ﬁejhodéf
;are being hanaled'more'flexibiyito'overoomefproblemsVQﬁe?to lack ‘of dafaféﬁd
differences: in nafionaliaocoﬁﬁting_s&stemsﬁ* Meﬁbeb'Staiestillibe*ffeéjfo{f

(1) Doo. SEG(75)1310 of T April 1975
(3) Doc. R/1429/75 (TRANS 45) of 4 June 1975
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tax draw1ng vehlcles and trallers separately or as a Cqmblnatlon, WhAlst ,ﬁ%
_ optlonal adgustmen‘ts to the Communlty s,rstem w:.ll a.llow bet't':er ﬂlgnment i

'“‘taxes on vehlcles not cpvered by the Dlreotlve.' Flnally; 1t 1s 1mportanf .
to stress that in thls first proposal no a.ttempt is bemg made to' harmonlze

tax,..r-?t?,esﬁ G ‘ e e
30, As regards 1nternatlonal transpor% the D1rect1ve proposes that Vehlcle
taxes should ‘be paid only in the Member. State. of reglstramion eveh if- the'”
vehicle: travels on roads of other Member Staxes, thls is. known as the
pr:.nciple of "na.tlona.la.ty" rather than of "terrltorla.llty?'.._ REURER

‘31. The draft Directive constitutes only a first step towardé héimbniiation
of vehicle.taxes apd further possible developments are to be considered, such

as ¢

~ harmonizing tax.rates for international goods vehicle;traffios..
.= harmonizing excise taxes on fuels; . . . . f;;ﬁ}jfgqga:@&}'%}
.b331ng the system on. real rather than on nominal axle loads, . 4
- 1mprov1ng cost calculation methods.;i
ERTRH S S TS A Lo S ST TIPS S

Suoh further developments should bear in m1nd the need for users,
transport - f;rms, vehiéle manufacturers and the anthorltles to be given tlme
to assess - and a551milate the effects of any new system..t - Y {f

c. -Uiébap atudi‘»éa .

T S

32, The Comm1sslon‘s Pilot Study on Infrastructure Charging (1),con51dered
that the. spec1aﬁ problems of determinlng -ufban’ 1nfrastructure costs ‘and’ thelr

allocafﬁon %o users should bé examined” separately. “An "Urban Studles" grouﬁe

oo ‘-"T«, .jv

,.(1) Doc. SEC(69) 700 final of 12 March. 1969 R T R A
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vas therefore set up and in January 1970 the Council "approved the ihitiatien.
of studies of methods for calculatlng and chargung all the marglnal gocial

costs referred to in para 19.

33. To start with, data were collected on four large and one medigm-:
sized Buropean cities (Amsterdam, Brussels, Cologne, Lyons ehd Verona)
showing the infrastructure network, traffic characteristics, parking
facilities, public transport etc. With such data in hand, the imbortent'
phenomenon of congestion was studied by means of trafflc speed-flow analyses
in these 01t1es and valuable 1nformailon obtalned on the complexltlee of
trafflc flow, esp301ally 1n central urban areas.  Coupled with 1nvest1ga$10ns
into the value of users tlme, these studles ell helped to deal Wlth the
determination of congestion costs, as reported in paras 46 - 51. In
addition some Member Staies carrled out speclel studies. : Germany on the
cost of env1ronmental pollutlon and Belglum on practlcal charglno eystems.

34, The costs of env1ronmental pollutlon caused by traffic noise and
vehzcle emlss1ons were studled in a8 multl-dlsclpllnary report sponsored by
the Comnission and'carrled out by the Vereln Deutscher Ingenleure (v.D. I )
The conclusions of this comprehensive 1100 page document are briefly
summarized in:paras 52 ~54 buf_since,time hag so far permitted only a
cursory examination much more work will have.to be done in{jhie potentially
eignifieant field, where costs et'ieaetlin‘urhan areas mighf'be of-the same

order of magnitude as vehicle fuel costs.

35.  5till in the field of cost determination, it was conoluded that
methods for calculating the marginal-costs of use of. non—urban roads could
ibe;applled,ln‘towns.L Con51derat10n of the marginal cost- of accidents was . .
deferred, gince the method set out in the Pilot Study could be used meanwhile.

cw
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36. A stu'd;)‘r‘o- practlca,l systems of charglng for the use of urban S
roads was oa.rrled ‘out’ by' the Socléte Belne D'Eoonomle et de Mathématluue
Appliquées (SOBEMAP), taking Brussels as an example." It was concluded that
the system most likely to succeed had to be

- e,ccepta.ble legally and admlmstratlvely;
- understandable to users, -

- reasona.bly equ:.table, a.nd

NESPEEC \ R

- effeotlve in reduolng congestlon w:.thout transferrmg 1t elsewhere.

“ A slmple form of suoplementa.ry 1lcensmg was thought on’ ba.lance to be
the system most likely to fu1f11 these requirements. S

er, N - v - L)

37_. _A In conclusion 1t ma.y be sald that. the ma.;;or elements mvolved. in - .
urban congestlon costs have been studled. Feasible metholds have been
developed er ca.lculatmg congestlon costs, .bu'b they cannot ‘yet be used as a
ba.s;,s for urban road cha.rging systems.‘ F‘urther dlscussmn and. studles are
needed to develop these economlc measures a.nd 1ntegre:be them into. 'I:he total

context of urban transport pla.nnmg. o

(-

~ D. The Eiei:ermihstion of marginal social costs: . . . ..

38. As indicated in earlier cha.pters, marg1na.1 (soo:.a.l) costs fall into

two main ca.tegori es

ERY

a) the codt of use, i.e. essentlally wear and tear ,
'b) other (external) oosts ° congestzon, noise, ‘air pollutlon a.nd a,ocldente.

, The Commission's Working Oroups 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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300 Dnrlng the preparatlon of the 6raft Dlrectlve on the taxatlon of
commer01al ‘road vehlcles, the Wor&ing Group concerned drew up an” Annex (1),
most of which deals w1th methods’ for calculatlnv the marglnal (soclal) cost
of use. Thls increase in the cost of operatlng, admlnlsterlng, maantaanlng
and renew1ng road.’ 1nfrastruotures caused by an addltlonal trafflc unlt
includes trafflc pollce costs as well as’ "wear and tear"" '

40. Road maintenance and renewal operations are divided into fixed gostg'
and those which tend to vary with trafflc levels; the latter are alIOOated
to commercial vehicles according to three criterla 't vehicles-km, nﬂmlnal axle
weights. and nomlnal axle We1ghts to the fourth power. In each variable cost
4.category the marglnallsahle proportlon 1s ascertarned by one of three methods
whlch prov1de statlstloal comparlsons of cost and trafflc levels. cver tlme or
in space, . or Wthh analyse the relatlon of coets to trafflc 1n a qualltaxlve
manner. For each of the three crlterla mentloned it 1s proposed to flx a.
minimum marginalisable proportion. Taking into account the approx1ma¢e
character, of the underlying data, the procedure allows a maralnal (soclal)
cost of use to be axlocated 3o each type of vehicle w1th reasonable acouracy.

Uhere cost data are not available as such, expenditures are used as a ba51s.

1. Upon the request of the Councll the Member States undertook w1thout
encountering. maJor dlfflcultles, "tegt™ calculation of the marg1na1 costs
of use for 1971 on the basis of the methods descrlbed in the Annex. The -
Commission's Departments drew up a report (2) reproduclng the celculailons

of elght Member Staies ‘and comparlng their results.

ar, al GObt of ‘use - rallways

t_

42. The W ﬂklng Group concerned produced a draft paper (3) deallng w1th
methods for calculat1ng the merglnal (=ocial) costs of use of raalway N

w Doc. R/2750/74 (TRANS 174)
(2) Doc. SEC(75) 1310
(3) Doc. cTI/0M1/05-2/74 ‘ : /.



- infrastructures along the lines of the one worked oui far roade, Coets dre,
to be allocated a.ccordlng to whether they vary in rela.tlon to gross ton-km
worked, tra;n-km and the number of tralns, electrlo power output and copper
:fconsumptlon may also be relevant.- ‘As’ for roads, mlnimum rates of e

ma.rgme.hsa.tmn may have to be determned for theee categorles.

Sane s . PR Ll - CaL [
' . . R DRI E

. R
o .:m_. R

43. Imtn.al ca:lculatlons by Member Sta.tes of these coets for 1971 seem
to show lower marglnallsa,tion rates than ‘thoge for roads,. but detailed '
analysis is still _under_waq.

PR A i P : N el gt S . & ey
. L - LR, N o0 L . . Do o d i

Marvlnal cosﬁ of use - inland wa.terwa,ys B :

k " ER JASEEEEE Y EREE 'v.‘ . ; : . v : -

\x"w ‘_“ P s Py

44%: The Worklng Group ooncerned has prepared a draft paper (1) ‘on v
ca.lcurlat:mg methods along the lines. proposed for the other modes'.of traneport.
. Costs are to be allocated according to whether they. varyw it reldation to ¢
vessel-clan, deadweight ton-km, the number of: lock cycles or: tne numbe. of Qe

.-“\' N et
o 3 PR}

vessels paes:.ng ‘bhrough locks.. .
45, ‘The ﬁrst ca.lcula.tlone carried out, pa.rtlcularly by France ahd -
Gemany, have hxgh,llghted the practlcal pro'blems resulting from the very".
detailed breakdown of both the networks and-the ‘expenses. These problems,
and such matters as equivalence\ coefficients for vessel caitegories and '
calculations. for other Member States, will require “further 'examination.: -

L . . e . ¢ ot . o Von e T . R N 2 R R
. o - R T . [N . i . FR P B AU ST AR IR Y

Margmzl cost of congestion -

’46.‘ Recent work on oongesnon costs has concentrated on urba.n mads,
where congestlon plays a partlcula.rly mpor‘bant role. Rall congestlon was

disoussed in the Pilot Study, which also ‘considered that methods suggested,; :
for roa.d congestlon costs could a.pply to mland wa.terways ' o

S ‘,‘

(1) DCTI/G‘I'3/O4-2/4 L T e e e

]
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47, Three elements may be distinguished in congestion ‘costs ¢t

T

- tlme lost by road users,

- 1ncreased fuel consumptlon and. vehlcle malntenance,
- ‘the immobilisation of freight.
.48; ; Time lost by road users was ‘considered by’ the Urban Studies Group to
be the most 1mpor¢ant element, requiring priority attentiono To evaluate T
it both its amount and its vélue have to be detérmined. The amount of tlme
-lost may be derlved from the relatlonshlp of trafflc speed’ to flow, or
‘traffic ‘density 4o flow.” Care must be taken %o distinguish’ between R
relatlvely stable oénditions and unstable 31tua$10ns whlch may abcur when

trafflc saturation is reached.

49. In order to deal with both situations, four methods were 1dent1f1ed ‘
as acceptable approaches to quantlfylno the tlme lost by users, w1th the
‘ ch01ce dependlng on the partlcular problems and technlcal preferences of the
4h1nd1v1dual urban authorltles. More detalled descrlptlons of these methods:

are 1nc1uded 1n Appendly II.

50. » The valuatlon of the tlme of transpor¢ users 1n monetany terms was 5 
'stud1ed both natlonally and at 1nternat10nal level v1a the EGMT Round Table
'Conferenoes. Desplte remalnlng problems progress was made towarda developlng'
a 51mp1e methodology whwch would dlstlngulsh worklng and non-worklng tlme,\:
and would velue these tlme categorles as a percentage of gross or net )
1ncome. ' o
51. Increases in vehicle.oosfs wére rated second in importanoevfo-iiﬁef
lost by transport users and they should give rise to fewer problems of B
calculation methods. The immobilisation of freloht was held’ by the Pllot "
Study--to- be a minor factor, .Both elements. may thérefore. be considered at a
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Marginal coéf-offngjse '

52. Road traffic is recognised as the primary source of env1ronmental
noise in vlrtually all Member States. ~The VDI researdh’ team referred to 1n
Chapter III. C attempted to evaluate the cost oflthe.effecte of noise, but.
concluded that this could not be done directly. As the summary of their
report -in Appendix ITI shows, they adopted.an indirect. .approach by. - San
calculailng the costs of both active and passive noise prevention or v .7
ellminexlop ‘measures. .Active prevention.reduced the noise level at emission
souroefby1e.g. improved vehicle silencing; passive prevention protects those
affecteduﬁy‘traffie*no;se by providing. sound ingulated windows, sgcoreen iallsy
-improyedfeﬁreet:surfaces, ftumnels. etc. :Cost estimates related to conditionrs

e e

in Germany were provided.

Mggggnalucost'of air pollution T A L U T LU Y

534_'€ Urban air pollutlon caused by veh1ole emissions ig determlned by
trafflo-relaxed charaoter18t1cs such as den51ty and dr1v1ng cond1t10ns (etop-
go or smooth flow) and by vehlcle-related characterlstics such es englne :

Ao

type. and size.

54,i: Ae 1n the case of traffic noise the VDI experts adopted ‘an 1no1rect
approach by estlmatlng the cost of measures to prevent or elimlnate harmful
”effects.‘ Appendlx III shows that reductions of 40% in present emlsszon f
1eVels of carbon monoxede, and of 30% for nltrogen oxldes, were env1saged as
being, in line with current th1nk1ng about petrol engine exhaust standards

- Again, the ‘experts estlmated potential marginal costs applicable to German »
.GOQQ1t;one. )

PR . AN

N

Hargine] "fc’disf'of sofdemts
-55.- For the purpose’ of ‘Infrastructure Charg1ng it woul&'appear ‘that the
cost of acoldents is important only for roads and may be dlsregarded'when

.
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considering railways and inland wateriiays. The évaluation of road accidents
costs has been the subject of many studies and was also éﬁaﬁinéd‘inlihe'“ '
Pilot StLdy which provided detailed procedures for calculatlng uhe marglnal‘

costs of " acclaents, tahlng insurance 1nto account. .

E. Budgetary egquilibrium charges -

56. There is almost invariably a financial deficit between total expenditure
on transport infrastructure and the revenue derived. from charging marginal
social costs. Such a deficit should be recovered from the tsers-in the’ form

of budgetary equilibrium charges.

57. . The problems of devising appropriate methods for attributing these =~
equilibrium charges to uéersiwere originally investigated by Professor C.J.
OORT and subsequently revised by Drs. MAASK&NT-infa dompréhensiVe.repbrf-" 
finally completed in June 1975. This report whlch relies extensively on the
"ALLATS Report” (1) and the Pilot Study examires in’ considerable depth the
theory of ‘welfare econémics which- leads 40 marginal soclal cost prlc1ng and "
the optimum allocation of resdurces in the whole economy. ‘Based.on this . -
examination five alternailve methods of settlng equlllbrlum charges are ..
identified and their merlts are evaluated both in theory and as fegards o
practical’ appllcablllty to transport 1nfras%ructures. '

58. The method flnally recommended is that equilibrium charges should be
equal: or-proport*onal to marglnal §oéial costs which would prevall at a

lover (hynothetloﬂl optimum) ‘tevel of 1nfrastructure capac1ty. The rationale
behlnd this proposal is “that when the capa01ty of the 1nfrastruoture 1s o
laraer then is necessary for the actual level of use, a deficit will arise
because the revenue from optimum prlclng at maralnal social cost will fioh

.cover total costs. The users therefore beneflt *rom thls larger oapa01ty af

(Ij Options in Transport Tariff Policy. Studies @ Transpdr£‘Sefieé Nb;-I,'
Brussels 1965. : /
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by not paying the higher.marginal sogial.costs Wthh would- prevml at ‘the’
lower level. of. capa.clty, RN S : : :

Ways and means of applﬁpg;the»pzzop,osed-met,hod'-f.to" the various.modes
and infrastruotures are reviewed and the possible effects assessed.

59. It is emphasized that the OORT report has_not_ yet been analysed in--
depth by either the Commissiom.'sDepartments or by government experts. '

F. Reportinaz on infrastructure expenditure and use -

60. To provide a statistical e.nd‘a.ccounting basis for an Infrastructure

Charging -system, . data on infrastructure expenses and use are needed. ‘These - -

are reported annually by Member States for.the three modes of transport ‘in.
accordance. with Regulation 1103/70 (1). x - T

61. Expenses are d:.vided into investment, - operatlons, poblice (exoept for -
TallWBJS) .and overheads, whilst traffic data are pronded in.. ‘

~ vehicle~km and axleulcm for roads, EEREE R T T

- tra...n-km and gross ton-km worked for ra.llwa.ys, and i B

- vessel-—km, deadwe:.ght ton-km and number of vessels passing-locks. for .
inland waterways.

i

62. So .far, reports dealing with.the years. 1971. (2) and 1972 (3) have .
been 1ssued; 'they include data vhich the three new. Member. Statés. reported
unofficially in. ad.vance of 1974 when the.above Regulation began to apply to.

oL v - H [T - . .

- o - 1 PR A

(1) 0. J. L 130, 15 June 1970 S i
(2) Doc. SEC{74) 5285 final 3 L
(3) o@i(75) 312 final IR
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to them.’ "It 18 intended 10’ submlt the report for the Jear 19"3 to 'bhe o
Cou.nc11 towa.ras the encl of 1975

63. The eiperfs:""coricdz"ned' havé begun to diséuss problém"s. '."e'nc:oixn'bei'ed" 1n
_applying this Regulatlon as well as possible measures to 'brlng 11: more 1nto
line with cwrent Infrastructure Charglng developments. ’I’he ma.m pomts are 3
a.) identifying.'bhe tran'sport share of total infrastructure expéndifui‘é‘{

b) -‘orealcmg down 1nves1:men'b expenqes into new construc‘t:.on and. eftens:.ons
on the one hand, and reconstructlon and renewal on the other hand,

c) a.nalysmn' ‘expenses. in a.coord.anee with the criteria currently.used.for

variation (see ‘pare 40);.
d)"-laymg down- criteria. for. 41ff-arent1at1ng urban -and non-urban. roads,
e) reducing the frequency of repor‘bmg cer'ta.lh da,ta, ‘

| ) met;h_go.sz for a,sce;‘taxn_;n_g;.zgeal, axle loads... . O R

, GMlscellaneo_pﬁ

The selection of investments

64. A study was carried out during 1974 by Professors K.M. GWILLIAM a.nd
Jaili: ZIGHERA on the :Lnterclependenoe ‘agtween a system 'of- 1nfrastructure
cha.rglng.,: based on.pricing at ma.rg;mal goéial cost with budgetary equilibrium,
and ‘decision making -in infrastructure investments. A brieéf summary of the

study may be found in Appendix IV.

65. -In-analysing the relevant economic theory the authors’ 'exﬁreéséd ew'n’e‘i '
criticism’of the validity of budgetary equilibrium but: did not suggest any
practical. a,ltematxve. They ‘held -that - in pr1nc1p1e Infrastructire Cha.rglng, -
be setting valueson _e::;’serna.l_, non-quantifiable. effects siich :as: n01se, air"

/e
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pollutlon a.nd a,ccldents, had en 1mportant bearlng on 1nvestmen,t decision.
malxmg. In 1nterurban s:Ltua.tlons, cost-beneflt a.na.lysus technlques could
adequately deal with the mainly tangible factors involved and the prosect
rate qL_ return should not_ depend .,great}l__thn the pricing po;_lcy adopted.

~66.' In u.rban a.reas, however, congest:.on and ma.nJ fa,ctors outs:.de transport

T played a more 1mporta.nt ‘role. Simple financial ‘target setting was therefore

less l:Lkel-y' to.result in an overall . optimum and priority should be- given to .

a,chlevmg what was cons:.dered to be the "rlght" 'tra.fflc pa.ttem on overa,ll

planmng grounds, .

67. = As'a broad conclusion the suthors felt' tiiat ourrent Commimity - =
approaches to Infrastructure Charging were compatible with investment
selection provided their commexion was: recognized;: the separate development’
of each should not be delayed because of this interaction.. '
Professors Gwilliam and Zighera also undérlined’ the problems which- '
. may arise 1n underdeveloped regions regarding the financing of "stlmulatmg"
1nvestments which will not pay their way during the. early years if the system
is a.pplled without flexibility. These problems should ‘be analyzad and solved

before a definite system is adopted.

Int ema;tiona.l wa.t erwa,ys

68. ’I'he questmn relatmg to the lega.l ‘bagis for: Infra.stmcture Cha,rging
on. intematzqnal;waterwaysua,s one of determining whetlier -the 1868 Aot of: - .=
Mannheim,. which.exempt Rhine shipping from all. charges "based solely on thé™
act of.shipping", is oompatible with infrastructure. chargesg. . : MEARRE

694 Flrstly it needs to be-stated.that according to the: Jurlsprudence of. -
the Court . of /Justice article 234 :of the-Treaty does not ‘pérmit the Member
States.to ‘invoke between them the riglts and obligations of .previdus. i ..~ 7~
_aﬁgreemjenfcs-v.’ih .order to -evada obligations due to the Treaty; it restricts .
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: 1tse1f to guaranteelng obllgatlons cf previous agreements w1th thlrd ‘countries.
As & result thére are’ no turldlcal h1ndrances to the appllcatlon of the e
charging system for 1nfrestructures except to undertaklngs establlshed 1n

a third country which cla1ms for its natlonals the rights under the Mannhelm
Act. It follows thax the broblem prlmarlly concerns relatlons with

: Sw1t zerland.

Though 1t 1s dlfflcult to express a: flnal view w1thout the charg1ng
system being definitive the general opinion of the Comm1ss1on i that -
payments for the use of infrastructures are compatible with the Ach of
Mamnheim. ”The exemption granted in this Act is not aimed at charges for a
service rendered which is fully justified by the need to recover expenditure
on improvements to the Rhine. It will no doubt be necessary to discuss these
proBlems with Switzerland vhen a more a@venced stage has been reacha? in the

cevelopment of the charging system.

The sveragzing of charges

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

1. If charges were calculated for a particular infrastructure or a small
network, the users concerned would bear the total financial outlay for building
“and. eperaming that infrastructure. Such a system of charges would help to
select amongst alternative investment proposals, but it would carry the rlsk
“of leadlng 10 levels of charges much higher than marg1nal social costs and

therefore of discouraging demand, -

Je
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e - On. the other hand, averaglng out or equa.llz:mg cha,rges over a w:.de
“area would not a.llow speoiflc 1nvestmen1: to be 1nf1uenced. At the same tlme,

however, 1.. would not h.mder optlmum use o; exlstmg capacity.

72.. ’I'he need 15 to arr:.ve at a. ba.lanced solutlon for thls problems Wthh

applies partlcularly to 1n1and waterways, and in Whlch poss1ble reg:.onal

implications should not be forgotten. A Commission document (1) dealing mth

this, sub,]eot reproduced 1n an appendlx some of the 1dea.s of the a.uthors of

the "ALLA.LS Report"
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Gonclusion

73. " This Thterinm Report shows that substential but uneven progress has
been made in the complex field of Infrastructure Charéing. For iﬁétéﬁbe;‘
as far as the determination of marginal social costs is concerned, much more
is known about the marginal cost of using roads, particuiarly 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 iz known
about noise and air pollufion to encourage further analysis of available
information, and»the cost of accidents may be tackled with some confidence.

. 14. A good start has bzen made on assembling and exploiting the basio
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.

T5. In the field of allocating and charging cost to users much work reﬁains
to bé'done, including both the rationale and the methods. Nevertheless
prdgfess 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 appro;ches both as to aims and methods. These will be the
gubject of a second paper which will énalyse 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 wifh present and poésible future

problenms.

/.
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T?7. - 1In the light of what has been gsaid there is no doubt that the subject
of Infrastructure Chargn.ng contmues to arcuse the greatest possible interest
both in govermment and the world of tra.nsport. Such indications of its
importance both intrinsically and’ m relatlon to other elements of the
Community's transport pollcy are comnncmg ev1dence of t’le need to make

further urgent progress.
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_The European Parllament expressed ite. Oplnion on thle proposal at its A
meetlng on 16 Nbvember 1973 'y and the Eoonomio and Social Committee on

T
2

EXPLANATORY MFHORAIDUD

'j‘In the agreement of 22 June 1965 on the organization of the traneport L
. market the Council included’ among measures for approximatlng the conditlons -
-‘j’govermnb the operation of the various markets the adoptlon of & common’ s
deolutlon to the prablems of - oharging for the use of tranSport infrastruoture.;Vﬁf}'
' In order to attain this objectlve the Comm1581on presented to the Coun011 R
, . on 29 March 1971 a proposal for a decis1on on the introduotlon of a oommon ‘
-';.'system of . charglng for1he use of transport infrastructure1.‘ J51‘f l”"‘ '5;"‘ ‘

This ‘decision defines the general principles of the system chosen, which is .. -~

based on char71nv for the marginal social cost while at the same tlme . ,

- requiring revenue 1o cover expenditure; only by this method is it possible #_:*{ N

1o ensure the best use of infrastructures and at the same time to obtain ‘ |
_ Asuffioient revenue to finance 511 the: expenditure incurred by the creationf
. and operatlon of these 1nfrastructures. In thls way a foundation w111 be

created for later measures des1gned to- implement the policy chosen for the ‘

three modes of tranSport the oontent ‘and structure of whlch are set out in }ﬂj 2,-5

the memorandum from the Gomm1551on to the Councll on charg1ng for the uee

of 1nfrastruoture.. o -fff ; R :.-g'-' S 3 -"iJf'*g”"*
28 September 19723

accordance W1th Armlcle 149, paragraph 2 of the Treaty, the inltial pr0posal f

for a decleion.’.r

oJ Fo © 6? 22 Fune 1971, Do 15.1f*' B
0J No C 108, 10 December 1973, p. 67.. o
205 o C 123, 27 November 1972, . 11.

i

_After examlning carefully the commenbs made in these Opinlons, tne Gomm1591on::f~:

has decided to act ueon _some of them and for this purpose to amend, in



These amendments relate mainly to thehfollowiug matfers:_"

- Recital 1

I

The limitation of the proposed measure to railway, road and inland

‘_ navigation infrastructures has been considered advisable having regard to
“the faot that the Council has not yet decided on the basis of Article 84(2)
- to apply the rules of a common transport polloy to sea and ‘air traffic.-

The European Parliament desires, however, the introduction of a Reoital 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'neoessitate any major amendmente..,W‘

-

Recital 3

The European Parliament proposes that to the notion of "hést use of existingpl.:

infrastructures", which in its Oplnion is too concise, there be added a

supplementany notion, namely, the promotion of a distribution of transport::1~: f

between the varioue means and infrastructures which will be advantageoua

’

- to the economy as a wholes - . . o T .'. j_.g;g

The second alm, which is to make users bear the total expenditure necessany'

. %to ensure the creatlon and Operation of the means of communioation, is

‘volume of investment in transport infrast"ucture advantageous to the economy

as a wholee.

Article 2, paragreph 1.

on with the first Reo1ta1 -the European Parliament proposes addlng to' the

phrase "$o promote the best posslble use of the infrastruotures" a form of .j?,'” L

words which sets out more olearly the aim pursued by the proposal for a8
deolsion. L ' ' S ’

,;‘;'u. . KN
L fﬁ,". Sl

supplemented by a definition of the goal pursued, which is to ensure a 1;}{J}Pri]J"
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' '71'A:%icleﬂ2, paragraph 2

" This paramraph prov1des that the Coun011 is to adopt rules for calculatlng

the marglnal social costs and the equallzlng charges. Since these rules .

" arc essential to cnsure the falr operation of the whole of the system, the ,jlﬁﬁa~?i5

S Eurorean Parllament asks to be oonsulted before they are fixed.. Although
. “the Economic and Social Gommittee has not made a request to this effecf

: 1t is prOposed to consult 1t also in the same - condltions.,p»h-

Article 5 ', R o R

. This article states that if the system of charglng for the use of infrast-g :‘i‘“ T
ructurs is to function satlsfactorlly, independent oneratﬂng bodies mist be -:‘«

" set up, provided with all the necessary powers to ensure that infrastructure;’!°’”

is maneged in conformity with the objectives end priﬁciplesEOf the afbresaid’ '

systcm,‘and that each of these bodies be respons1ble for settlng its charges i{f’“

-on the baS1s of the cosﬁ and use of the 1nfrastructure under- its control. '
~ The European Perllament requests that an addlblon be made to the wordxnv of
this article in order to ensure that the prlnclples of marg1nal socxal cosf %

~and baleneed budgets are. applled to these particular cases, too.;'»

Art:cle 6, paraervnh 1

'Paragraph 1 of this Article deflnes the means by which the system of

.charging for the use of 1nf astructure is"to e 1mp1ementea. It prOV1des f}ff?u"
that charges for the use of 1n3and waterways be limited to nav1gat10n ‘Guese . “,:_:ﬁ

- The Buropean Parllament requeets thgt the pOSS1bllity aof 1mposzng taxes on e

:_>Sh1ps bc also left open. . }* S ' S

CArticle 7, parrasraph 1

jThls Article states that in v1ew of its comolex1ty, the large number of -

21mn1ement1ng measures requlred and the w1de~rang1ng economic¢ and flnanclal f]

effects, a system of cherglng for the use of infrastructuve can be establlshed;-

" only by stages. - The Comm1531on con51ders that the problems ar1sing here are




far greater for inland waterways than for roads, and has'therefore allowed f: .

an addlﬁlonal period of five years for completing the establlshment of a

'oharglnb system in this sector. The Buropean Parliament -oonsiders that the;

provision of two di*ferent transition periods for these two’ modes of
transport will be 1liable ‘to créate certain’ distor%ions of competition both
- between the two modes of transport and between them and the railways. As
competition does in fact exist betweenvthese three modes of traneport;on'

" certain links, there is a risk of seriously oomplicating the oaioulation'of”.

compensating grants envisaged for the railways in paragraph 4 of this

' article, and even of handicapping road transport, for which ho compensating

grant is proposed, Parliament therefore prOpoees a single transztlon
' period of 15 years for both the modee of transport. { . )

" Article _'LL p:ar_aigre@h 4

!

This paragraph makes provision for the payment of compensating grants o r"i‘~ ‘
" railways during the'period of establishment of the charging system, in. AQ?fjgi*i“
order to offset the handicap which they will suffer as long &e their road - " %
and waterway competitors are not bearing the whole turden of the infrast~f"u ‘

" ructure costs attributable to them. ' The European Parliament prOposes to

supplement this paragraph in order to ensure. that these compensating grants; Sy
~are deducted from the subsidies which various Member States grant 1o rail—,nffwfl'

weys. | ‘. .‘ . \

1

' Other ‘amendments of an ed1tor1a1 oharaoter have also been made to’ the
proposal for a Gecision in question. if"'j:3,}"ﬁ;ww_3t Sl '
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Amendment to the proposal for a de01510n if-“
on the 1ntroduction of a common ‘system of chargzng .
for the use of - transport 1nfrastructure ff'ng -

r901tul after the flrst recltal
_—tby an amendment to the. thlrd recltal
“:f;;,by.an amendment to Article 1,‘ oo A .

:f~ n&‘an amendment to Article 2(1)y suhﬁpaangﬁnpﬁ i’:'m°“ S
~ by an amen&nent to Artlcle 2(2), - L |

‘

- by an- amendment to Artzcle\B,

.j—-‘by-two amendments to’ Article 6(1), first a.nd seoond indents,
;\:;'hy»an amendment to Artlcle 7(1), Huo—ptravrapa 1
- by an amendment to Axtlcle 7(4);'_~._s»_17f1 S

= and also by certaln purely edltorlal amendments. {f;i?

Lo




Original text .. ; e _'c: “*,. . Amended text_-~ -

| THE COUNCIL OF THE EUROPEAN . = . - THE COUNCIL OF e EUROPEAN

COMMUNITIES, e COMMUNITIES, ]?fli”f-.';y-,“{ ﬁ-glfgg3§«-
'Having regard to the Treaty estab- " No changeﬁ 7' ;f o ; \
lishing the European Economic - "§J~V“ f"‘ﬂufﬁi'f{ﬂje“" o

Community and in particular 1ts S ' Co o

" Article 75; . ' L N
Having regard to the proposal from ‘ :

the Comm;ssmon, o ‘ I '.'.:f'"*xfﬁr};e.f;nlﬂt _{_wgit:
 Having regard to the Opinion of thefﬁ » g ;

European Parliament, r .

Having regard to the Opinion of the | E

Economic and Social Committeej;

Whereas the introduction of a common . Whereas the introduction of a common -« -

transport policy‘entails‘the estab- ,traneport policy entails the establiéhér:j*'muf“”

lishment of a common system of - ment of a oommon system of oharging :

. charging for the use of infrastruocture; for the use of infrastructure, _,fffjli'
whereas such a system must apply to - whereas such a system muet applyf'f???tgf*
‘rail, road and inland.watorway infra=- initially to\EEil, road and inland VL
structure in such a way as, to ensure . waterway 1nfrastructure in suoch a, way v
famr conditlons of competitlon in a8 to ensure fa1r condltlons of .
transpoxrt; .. ‘“;:V;jﬁp.. competition in transport°

Whereas this system must be established

R
d

- in such a way that.lt can 1n due course ;‘

U PN

take 1h themother modes of transport, or_,

PGV AU R Sy alo&—. vt - B b i

so that 1ts prlnolples are capable of w;_§¢3?‘

S S Y .«.WA_.‘«A...L -

‘:*jg zbelng &pplled to these other modes of.

Lo . it PR P I

p;$ :

s features-'- . S I

ltransport,‘bearing in mind their part1cu1ar<f(”t




-+ categories of traffic are. flxed

", respect of the 1nfrastructure 1n _
5l_queot10n is covered by the revenue

--ifrom the use tnereof,lgw

" existing capa01by ig put to Optlmumfn

)

-=ofig{nai;£ékt“r

, Whoross the 1ntroductlon of a system Nb changm
'ffl of charglng Tor the usa of 1nfrastruc~‘?
'””fture requlres a large number of LT

ﬁg?imeasureo. which can be aﬂopted aﬂdA

J'Yhomever, in order to facilitate. the ‘
'.‘prepuration of 1mplementing measures :‘
) and to promote coordlnaulon of natlonalgfi
_>2pollcles the guldellnes and general '
o ﬂfprlHCIPIeo for euch a syeuem should

u"_be 1mid down now,'

thereas the system of charging must

| :'.satlsﬁy the dual aim of promoting the
j; ibest use of existing 1nfrastructure"
””ifland of ensurwng that all expendlture
necessary for the construction and- '
" operation o the lines of communlca~v
. tion is borne by the users thereof;
Whereas this obJectlve will be -

"attained if the cnarges “for various -

according ‘to the relevant marg1na1

'-jsoclal cost, with the’ add:tlon, where
' necessary, of an amount sufflclent 0o

“ensure that the total expendlture 1n

-vimplementéd only by stages; whereuSg r.ii'“”'

Whereas the syetem of charglng must
satlsfy the dual aim of promotlng a
d1str1butlon of traneport among the

dlfferent means and_ 1nfrastructures fﬁf;ﬂ -

walch w111 be advantageous to tho

_economy a8 a whole, and of ensur:ng""

..that. all expendlture neoessary for
the cons+ruct10n and operatloz of the-

llnes of commun1cation is borne by

'3 the~users thereof,~thus ensurmng a -
"gvo]ume of 1nvostment 1n transpor¢ R
‘1nfrastructure whlch w111 ba advantagc-3 ;Jj P

ous to the economy as a whole} whereas .
“this qual aim will bo abtained if the -

f.charges_fbr,ﬁhq_vapicﬁgjoategerﬁae~¢f»‘
}%raffid ave. fixed according to:the
‘&h._iﬁfrelevwnt marginal social . cosu, with
;ffthe addition where necesgary. of an
3”iamount ("equallzlng charge") eufflclent]~ ”

' to oncure that the total ‘expenditure in

”xi3{resnect of the 1nfrastrnct1re in cues;-'"

‘" tion is ¢overed by the revenue from the .

W‘qereao in: order to ensure thai

& *gvuse thereof-'

Whereas 1n order to ensure that

.|~» .

fexistlng capaclty is put to optlmum




‘ 0 8 " - h ~ ) .
priginalntext o L _ Amended téxt -i ’ “tﬂé‘ g
. use, it is desirable that -as far as use, it is desirable that as far as ’

possible the charges appllcable bo pos51ble the charges applicable to
' the various categories of traffio be the various categor1es of traffio be
adgusmed to take account of varia~ adausted to take account of (two words o

- tions in the marginal sooial costs  deloted) the marginal social oosts

relating t» those categories;' ' "irelating to those categor1es, ;;' hif“;,Q
' Vhereas the means should be defined'»VNb.ohange -f };t3{’5?'55';?'13‘ AR

~whereby the system of charging for . .t C. o
tho use of road and inland waterway . A :

infrastructure is to Be‘implementod' :.f"*Qtaf{-ﬂf'a“j,i,;f?’xyflf' ‘{f "}‘; ;.
- vhercas, as regards private cars, the . 1 R e R SRR
possibility of 1mposxng an addltional S ;}‘i‘-ﬂ;:;
charge should be allowed for, the : }A",'. S
level of such charge 1o be,fixe& ‘ | ig:i*;ﬂlﬁ' ' _'ﬂq , /
: having regard, in,additiénwto Budget—;r R 7_:“. N
ary réquirements; to variéus ﬁoéial : o . - i,
and other connlde at10n5° IR 'i_ji ;_«" 1,;«;‘;;l” . ;f;f.f ;f
. Whereas ‘it ié*neéeéSary to Fix now yb7cﬁangé* } ' ‘1~ ' 3
 .thé duration of the period -during e 'f o o _3
" which the common system of charging } ;g_ ' y | ' A 3
for the use of road and inland water= ‘;iﬁgi-:i.,:‘:'f,’;‘f 't ff_ﬁ' ‘
. way infrestructure is to be grodunlly’ , 5'ﬁfi SR %)f?'f' SR
“iestablishéd,'account being taken of e o '_?"“' li' T
" the offect of the proposed measures " L !"u A A i

" on competition between modes of trahséjf §f1“"' f
Mport;*‘whéreas; hdﬁevér; provision 7 _ SR &
should Ve made to enable.the‘pﬂégramme' 'ﬂ &}?f:_j;'”ya;j ";'{f- ;f? B
and ‘timetable to be drawn up by the LTl e el
Couﬁoil'fdr this purpose to be amonded‘ N - R
. as necessary’ in adéordance wmth the o f._"'.: ‘ _" b ‘j'. N ;.”
 rosults obtalncd- ' : ’ . ' ) - ,

Whereas, in order to create fair con- Whe:eés, in order to create fair con-:
ditions of compétition botween modes ditions of éompetition between modés

of transpert as £rom the period while of trunsport during the perlod while .
tho common system is being estaﬁhérﬁ. {the common system 19 being estab&lshed,:h

B R AT P ’ -4.‘.‘-' S
A J o 1-:.} ,‘.‘- ,__.:pv TSR S ..j P ‘_.n
' .




o s e 4

excludcd of sorious economo a,nd
‘social ‘difficulties occurnng in
. pa.rtlculcvr sectors of ‘the econony of

: use of J.nfra.structure' whereas it 1s

N

‘Original text . R 'A'mended»t‘ei'c_t S e B

'-v\‘;- N

1t is neces.aary 'to make prov:.qn.on for 1t :._s necessa.ry to malre provision for R
payment of compensa.fmg gmnts to pa.ymen't of oompensa‘ting .o-rants dur:l.ng'u;'_l. o
mllway underta,kmgs where the expend-th:.s period to re.ilwa,y underta.l\mgs s

. iture on roe od. and 1n1and wa:terwa.y where the expend:s.ture on roa.d andy L

1nfrastructure is not borne in full :.nla.nd wa'temay mfra.s-bmcture ia not -
by the users of that 1nfrastructure,: " ‘oorne in full. 'by the users of 'bha.t

. [
RS LR

*i‘.'infrastmcture,w DN o

" Whereas the poss:L'blllty ca.nnot be

a It'femoor State follomhg 1mplemen‘ba— o
‘t:Lon of uhe system of .charging for. the

neoesgarv to, prov:Lde for tempora,ry

deroga'bn.ons from tho. common promsn.ons
to deal with such difficulties and to.
deflne the procedure for authori;;r;g |

L

such deroga’tlons'

o



Original text ":":'i ~ Amended text .
" HAS ADOPTED THIS DECISION: . HAS ADOPTED THIS DECISIONt | i
’72§iésl§;1*' | L " Article 1 3
LY

. There shall be introduced within the: - There shall be introduced within the . .
Communify, 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
DeclSIOn, a common system of charving Decision, a common system of charg1ng
Tfor 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 weterway. . 27 £ and inland waterway.

© This systed shall be so designed as to
be capable of being extonded, in due:
' . course to 4he other modes of tramsport.

Article 2 . . . v -Artiole 2
1. The aim of such a system of ' ' ' ;
charging shall be to. promote the bogt D@ to generato suilfioient reverme {0 cover al:

possible use of infrastructure, while .
' and attributable to the transport funotion ‘

all expendlture on such 1nfrastrucmmc thereof. T o . - ’

attributable to its trwnsport funmimh o A% the same tlme, the system of e
' L charglng must promote an even d15tr1bup”{;.‘

generating sufficient revemie to cover

 :‘t1on of traffic between the' various »
1'infrastructures and & volume of invest< .
" ment in transport infrastructure ' '73
';:aﬁvgntagéous to the economy as a wholes -

To this end, the chargés applicable . " To this end, the chargéé applicable fé el
%o the various categories of traffioc the various categories of traffic must |
mist be equal to the marginal social _be équal to the marginﬁl sociél cdsf '
"oost of the use of 1nfrastruoture by of the use of infrastructure by those
those categorles.. Should the revermue oatevories.' Should.tﬁarevenue produoed ,
produCed by such charges be less than by such charges be less than the total _*'

1. The aim o7 .much a system of .charging shall

U diuin o fnanind

expenditure arising froafthe use of infrastrno%uée._



- of whlch shall be such as to_ensure'

" costs and the equalizing charges. - ..

- 11 -

e

Orxg;nal text

the cbrrespbndin expendifure,'there
shull_be ﬂdded t0 the marginal social
cost an equallulng charge, the amount

_that the said expenditure is covered.:

lgan equallzlng charge,, the amouni of

Amended text

~e;penqit1re on tne |
infrastructures concerned, there sha11; v';1l;€

be added to the marg1na1 soclal cost

s

‘which shall be such as to ensure that

e the sald axpendlture is covered.--u

2. The Coun01l actlng by a.
quallfled majority . on a prOposal from
the Comm1331on, shall. 1ay dovm rules

- for calculatlng the marglnalvooq1a1~q
“oonsultad ;. shall lay downrrules- for .
- cadonlating mexginal- sooial oosts and

Article 3
"The expcndlture w1th1n the meaning of
Article 2(1) to be covered over a -

‘2. Tho Councll, act:.nu by a quallfied-*f‘

maaorlty on o proposal from the

,Comm1531on and af%orﬁihe Pgriiament'and tha

Eoonamio cpd-Goodal cmme«mmvé bscn

equa.li.zing chc.rbas. o ) A ;
, Artlcle ; SRR

5pe01f1ed period by the_revenue_arms—“f‘4*'*F

the follow1ng exnendlture 1ncurred (‘“ﬂﬂ

durlng that perlod"

‘= invesiment eypendlture (expendiiﬁfe'"

'-ing du’ing that period éhall cbnprisa f1f, i,

in respect of . constructlon, recon-iJ‘;°”"

struction and replacements of

installations); .

- current expenditure (eipenditure-oh 5

the maintenance and Operatlon of

. such 1nst&11atlons and on adm1n19t~-

vratlve servzces)

Where investment expendlture is

- finenced by borrow1ng, the revenue
rulshd by charg1ng must over a spe01~the revenue raised by charglng must,

fied period, be equal to the sum of

' the follow1ng two 1temS°.fy fifi

 Where 1nvestmeni expendlture is

flnunced partly or wholly by borrowing,;nﬁ o

over a spec1f1ed per1od, be equal to.
the sum of the follow1ng two items-'
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Original text .+ . .- Amended text ..
~. gxpenditure incurred during'the‘ . . No ohange . ™.
period in question not covered by '
borrowing; L e Sl x”}f.\l

© = repayments and interest charges ‘

attributable to the period in ques-'. . 'if,“_if "fﬁf. fp o ;,j:,fffg ffi
.. tion in respeot of loans contracted 3:“3Mi.'_}: 'w Lo e Tﬁgii'jf[

earlier to finance investment -~ ° . ¢ . Lo

expenditure. A o o ‘*"H‘-‘fsj.,

Article 4 S K'”7'ff7J' frticle 4
fIhe scale of churges for ‘the use of Nb change i' ( R
. infrastructure shall dlfferent:.ate to oo o
the utmost between categorles of
traffic having different margined ~ Booial

aouts. . - ',""'
- Within each category of traffio B R A

separate charges shall‘be applied )
vherever this is justified by varia- L
tions of time and place in the'use of " \
infrastructure and is possible, having ™ , -T" , e
regard to the cost of colleotion,'with"::, ¢E ) E S

fhe means available.

Article 5 o . Article 5

Separate charges for the usé of .'\?'_Séparate charges for the use Of 'i"'

, infrasfructure shall be fixed in . infrastructure shall be fived in

respect of engzneerlng works, routes . respect of engiileering works, .routes S

or networks Operated as separate : .“1or-networké«operated'gé separate

“entities. S ,»5:;faent1tles..

These charges shall be based ‘on the

* principles” daid’ dovm’ in Artioles 2, 3_. o

A end o il
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C prcvcnt the imposition, in partlcular f

. Original text T Amended bext

- Afticle 6 ; : vlf_ o .1;;m Artlcle 6 .

P

'1 The system of charglng for tho use  1. Thc sytcm of charglng for the userE..'”

;5'0¢ 1nfrastructure shall be implew= . _of 1ntrastructure shall be- 1mple-
' mented by the follow1ng meens: '. :V;_mentod by the follow1ng means:
'~ in reapcct of roads, by means of '.,- for the lse. of roads, by means of f;{_}ff-
vehicle taxes, fuel taxes’ and o - vehicle taxes, fuel texes and R
measures for direct- charging; - 'measures for: dlrect charglng,-

‘= in respect of waterways, by means: ;- for the use, of inlend waxorqus, et

of navigation dues. ' '(“” V_&@: by means of navig«tion dues, and

_where approprlaie, taxes on. *535919.};:a',5

2. The use of vehicle texes and fuel ,Nd-bhange; :“\‘
‘taxes as means. of charging for the -

"use of infrastructure shall nbt

to meem texation requirements, of

addltlonal charges on ownershlp of

}prlv“te vehlcles or on. consumptlon

~of fuel used hy such vehlcles._

CArviclel . irticle 7
1. The system of charging for the use ‘1. The system of charglng for the‘iﬁ;ii;ijfl
of infrastructure shall be éstabiishéd use of .infrastructure shall be l_;“- ‘
by stages." Subject to any éxtensions‘establlshed_hy‘s@ages. Subgect

- tauthorlzod by the Coun01l under . C; to ény-éxtensions'decidcd by the

vparagraph ¥ hereof, establlsnment of Councll ‘under paragraph 3 hereof,.”;¢_*ﬁ5
the system shall be completed hy not . establlshment of the system shall o o
later than 31 December 1981 in ° f";? be completed not- later than flfteen  if}f3'
‘respect of- roads and - by 31 December . vewrs after the entrv 1nto force of

'1986 in reSpect of waterways.;;"EVﬁ% jthe present Ibclslon. ;;_2:¢ﬁ{57‘5375
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. : : o
Original text _ W
The timetable of the'staées'éﬁd the o chenge _f ' &’ l.‘ifi, :{g'fﬁi :
_measures 0 be teken during each of . L . "‘f?‘.. rl'i.t;  | )
these shall be laid dewn by the PR 1_‘5.'34;5 L  §:1"‘ f'i :
Cowncil on a proposal from the S o '1 '  3' 7  ﬂj;'J.}" I
Commission. . - S ' - A '\ -
2. If during-the period of R ’be‘change'i4 ?‘-j' A '5:v,¢¥ﬁ;: i"‘J; :
establishment of the charging system . " - .. ";f;: R }:-l'
the application of measures _ o B A T
preseribed for any stege gives rise
to serivus economic or social o d . , R .
difficulties in any- sector of the f;‘ B ;T¢";?;1 '~ﬁ‘;f{53f_;i§*x
econony, the. Commission may, at the “:‘-;;331 'rg . {.1‘;i' , S
reguaut of a Meutrar State and after . .
consulting the other Member States, ... R L . .
authorize, for a limited period, | { . ' / o
derogations from these measures. .-  ‘,(.‘ N  x;uj _ A e oY

Disturbances caused by such . f-ﬂ-:7j.;;& i' ‘_”‘“}fgf{gf..l.f gﬁ{ﬁJlﬁj:y!_»""
derogations to the establishment of . jnv o '{ll e ) Z\j o ’
the system must be kept %o a minimum, . ' . - o ,
-and the derogations must. not go | L :Y
beyond what is stricily essentlal to -?1 
remedy the difficulties found to have o E
arisen, S L  1 " L ‘?fgl.i f“,‘%‘tl
3. Before the end of each éfage thel,- 3.'in good time béfpre'the end of’ﬁq-?ffh
Comnission shall preseﬁt to the 'fﬁAﬂéach'stagé,/the Commission shall L
Couvncil a repert on the results ofj"‘aprésent to the Coﬁnoil e repérf on r$1-3 -‘
the measures a*pl1od durlng that | ?;' the results Q}da*yaulg et the time F;f:

stage. In pa“tlcvlqr, the report ~when the repesh 25 Vﬂdﬂzu % of

‘shall record any derogations granted  the measures erplied during thet

under péragraph 2 and shall if séagé. ' In particular, the .report

neoessafy be accompanied‘by'propo$alé" shall record any dérogations granted -

to extend the duration of the stage  wunder peragraph 2 end shall if

in question or to amend the measures f.neceqsary inélvde'propbséis to extend', A

to be 1mplemented during the following the duration of the’ stago in question: BEEEER

stago. o ..+ . .. or to amend the measures to be -
: '1mp1emented during the follow1ng stage.

R JA' . . . \ e, “‘., ; . . .
. . e [ o/c.. .
. ! ‘ i T

e e e e e



-;ﬁtfs 15 ;ivlff;1»:' 1ii”ﬁﬁFf“{} Mja.‘

Orlglnal text

: 4. Durlng the pcrlod of establlshment 4. Durlng the perlod of establlshment

of the charging system, componsatlng

"-grants calculated in accordance with

common rules to be laid down by the

3f;Counc11 on a proposal from the

 Comm1ss1on shall beA pald to the
railway undertaklngs in order to _
offset the fact that the expendlture

om road and waterway 1nfrastructure :

A"1s not borne in full by the uscrs=
_thereof o

Article 8

-

" This Decision is addressed to the"j

"Nember Stmtes, fﬁ'“*

‘.QNb change

- Amended text

of the charging system, componsatlng-;i;
grants calculated in ~acoordance w1thf¥i 1
3¥common rules to be' laid down by the e
ff[Councll on a proposal from the .
”ifComm1ss1on shall be paid to the
'rallwav undertaklngs 1n order to
" offset the fact that =
xfon'road and ﬁaterwéy'infrastructure ;':°‘
is not borne in full by the usors
_”'thereof. "
 shallbe deducted, from the ‘publlc ce
;j;sub51d1es granted in the Member SO
|‘f“;Stetes.;g C e N

These coqpensat1q54grants

Art1cle 8

'expendlture““:



]
[ S
"
i
21
=

~
i

nat Lor

el

.’
20

d

.
v

o




i
i
1
i
i

l. Intro&uoﬁjon‘ .A_‘- - .;..'.“.+ }.. . : el ' ;
Lle In 1oo ing au A, aystem oI charglng far the usc of 1nfrastruoturns

i Yoo

(;oJ 1 ), vrban tvubflc cengestlo ig much moze 1mpor¢ 1t tuan oongvation

- ocﬂu“"inv outeide built h~up areas. Moreover amonga+ {he ‘various coets

assoc1ated w1tu urbun gon rmqtlon, *1me Ioat 1a most probab)y the,mosa tmpuztan.

*a

To keep mataera elmple and to al]ow fasqwr pro esn, th“s paﬁer w111
nonoentra e on meﬂsurlﬂv the cost of tlme s+ due to u*ban congcst;ov..

- - ] .
i‘ ~:4J.v |_, “. PR

2, T In aeu-lng vith ‘he maasuremen. of time losscs duc %o urban oon ﬁvstzan
and wlth *halr value, the paper doas 30 fr)m tha marvln 2l oout vievpoiut
nh:uh “vprespnus ihu ba51c Ldea *n i.U I. In ordu* to have a slnvle unzt

LI,

for all types of 1nfrzst"uotu*c cosfs, malmlnal ooats a“e axpreased per

'

VGh'blewnIIOMG re.

3. Tﬁe ﬁo‘clu ons 1n uhls papar are baswd on prsv;ous wo,n'dﬁne by *ha
Urban utudleQ Sub-Grour on v\roblnms 1ranved in measu‘lng speed—‘low j.;:

0

af;orsﬁlps ’doc. C/C“U,Og-ﬂo), the Gluntl repor‘ suemmlng Irom the vanin

~

,Grou*'s conolu51ors (doc. C/ q/ 4«,J)land tho Urhan Stud1as uub~uvouo on the

.valuﬁ ‘of {imo fanc. vfGEJ/11-70) as wel ‘s the diseus ulors on. tlo 6+4a ds““lff

carvied out in the citiea of Bruxe¢xe ) Cologﬁe, L@Oﬂ and \e“ona.

(R -' N "; sy t'-! b
Ve I

v

3 Bxslc Punoqpﬁu anc Lnf1n1+1ons f; : ]' PR R H__'A;:v‘ o

R T S - S T TR S
e Aarg1nal costs ot congestlon are rﬁally t“ose costs which are
inourrsd. by traffis.in - a de¢1ned axea (a HJngle stvatoh f.';.l A*;r’

4 .
-

of roald or a "?one"‘ . & vesnlt cf he addltlon ts exlstlng tr °f of an

'extra vehicle. Huwevwr, Toxr tha p"puse of ons* determ.nailon 11 is simpler

~r vehicles:'

inqupra&yf




N 4 . . : v
\" ‘. o B . .. .3'. : . . ‘.' —‘N_—_“—- .
5. In order %o ascertain thesa marg;nal costs, both the quantlty (in
hours) znd the velue of time (in monay per hour) must known. These faotors :
. . \"
ars asalt with in more detaﬂﬁn'ﬁn pa:anraphs that follow, both as rugards o
 basie formmlse : and vnrlous methods of meaauvement apprnpr;a e to different
circurstances. ’ e '

6. r‘5’i(a) Tho total time (in hours) opant by traf;lc in a deflned area L

results from know;ng T . ' L S ‘,’" {,ﬁy”
S L ghe lurgth of ‘the road or oxtent of the area (Pms) “fiu
- the average speed (km per hr) ' : : SO R
S the'flowv(z.e. number of vehiolee_berihour); . EE (

. (b} The m"“glnal uhaﬁge in this »otdl tlme aue to the Jutrodurtlon

of & etira vehicle is obbained by the maﬂhemamloal prooe sg of dxfferentlaxlon
(e.é by measuring the rate of change in speed ag agains, f;ow)

(c; In traffic eccnditions before saturauloﬁ p01nt is reaohed, icee 3 .

whzzi stop and go traffic’ has not yat started, all observations ‘chow tha$ us

C b

the valame of t:afflo 1ncreasas, the speed drcps. Slnce such a phenomenon

L

can oost be expres red in me.thema t1Cal or staizst:cal tarws, the attesned

: apnend*t showe how the formu’aa are derlved from tha ovlqinal relationahipa.'

‘ . . e, L
. o N 4 .t 4 : . . . . e

(d) The-gppendix shows that ¢~ 7 o ""'f"."g; e T 'i-'

' over a ctretoh of 1 km, the marginal extra time’ spent by other

1‘ A
tra*fxo pe" extra vehxcle auded, 1.e. the marganal tﬁme loss f‘{t{

f . . ‘. B R .., Lo . . . .;.‘» ) - ».
. -, . o N o - .lv"‘c‘;” . A_'. ’Jll'); é e ‘;‘.“ RS - - ;' !;'A:I' R RN -4. L : ':
AT Lot ey va' " dq s e R e e .
where q = flow. L L T -
L R T ‘

. ., V.~ average spsed

and &% % the rate cf charge 1n speed wmth rpspeot to flOW‘.’

" A -

AN

(@) This approach is one well known method bf'measuriﬂgi%ihe loms; ‘others

with similar mathema atical baokgruanda, ‘but - oonaentrat“ng on dlfferenﬁ traff;o
‘varizbleo may also be arplled \sae paras °uL3) ‘:ahlfi~i- R

. .o, T R A X i .
N N Y . K . . P N ‘~ ».. N . ® . ) 4 e
PR R s . BTGV oo .
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 the mavg1na1 10ﬂs of t.mc, mhe questlon may ba. askeu whehhqr carh vbh;cle

L

”1ust be taken into accovnv whe assesszng lbo valuo per vehloln/km :-

'7.. , Havvne dnvelopcd on2, or more, aatlsfactouy fo*mulac for, measur&ng

4 equlvalenhe ooeff; Iorts ‘saa para. 14 belom)

has uhe sane effect, or whda:'larga aad ofton slowar "ommerclal vehlc‘es

‘ “camse more. conge tion +han say prlvaie oars,' mhls is the e stioﬁ of vahlole

.. - . . o o N e . R ’. fei T g o
. . : v N Vo T . &
- F, e . LI . FRarY SRL B SRR

havlng dpa¢+ W1th tne measurement af £ ma, the fo]low*rg e;emon*

, ;w(a):xhe value,of;ylmg‘for-azroad”user (mpnetarx_va;pe‘perAhour)f'f

'.~v . "{ . ,.!.‘ s

(%) the rumoa of users per vehlole (dogzee‘of occupaxcy)

L

'f*-”Thase elgmen s are dealt w1th in grbaxer éqtaal Ln paras 15 to QO._L ”5'5,; '
C e weosuwemﬂn+ of tims leoses . j"t, ' ; ,fw'; -;.‘. PR e
9, T&e "tua10~ c:rrled out on W*ussels, Cologna. LJO& and 4erona nave

hown thut t“aﬂe 1s .no un;varsal J praotical mathod Por measurlng tlma *OGsea. e

_It may well be uh?t dlIferent me+hocs are moat uhe*nl 1n dlffe“ﬂut loral

iy B

: owrcumstanoes oni con&;tlnns eupec1a¢1y mhﬂra congestﬁcn 13 mﬁaslrad on "links"

i.e. bingxe road st*ubfhes, or "zones" 1 e. homoqnneo s areas eaeh w1th own

‘parsioular ~huracferls4 os._ The fo’lowing paraa therefore deal in ordar w1th

~f;nﬁo (c) zone fraffic. “e*formance :

.l.chﬁ; (d) 1ntersect10n aol&f.
| . Bifa;i ’{4"’?:'"; g v ,p:';" S ",
- 10. 4
'iri_z. g S

methnds bauev on §,g

(a) ffzﬂﬂslwfluw S
() Gpsed. ~*Qeaslﬁy

e gbaple Flow: s 1T e Ll
- antabln vlow '

whloh are 11Lustru,0a by the form of a typ;oal sreed—f‘om curve au saown in'

S the uauntl repo*t (C/GED/14~70) Tne upper part of the curve reprosentlng

-

stao*e flow, 1ndlcauas tne sbeady‘deoreaseixn speed in rela#ion to 1uoroas*ng




s o = . e i i b

s b o i deen kb« a— o >

' pomn,.

© ATaTAT3 dmnni?y'which is tlo average aamber of vehicles” per uwnid length of

» reunein reasonably stable in una*a- ls flow conditioms mnd they oould ther refore

trafiic volumes up to‘%he'satu ution po:vb ab which unstablo flow commanocs z

As one would eypeo‘ ‘time lost 1q & posltiva quantlty up’ to the 8ot urat1¢n'

LR v
.o v
. L . . Yy - . Lol LI

. e
« L .

33 concluded in the Giunti ?eﬁort only the uppsr part of‘fhé'speed;"S.‘ii"fﬂ*

£low ourve should therefore be used as the values qatermlred from tnls part

W et

are relldble, and meaningful ilme EOdsea can be calﬂulaxed. . H?f'_ C o

An uastable ficw siiu&tiah'developa Beycnd'the pointfof "*turatlon
i.e. whon spead end flow decrease erratically and can thcre ore not be aaalt
with uatls¢acto~1l; by spaaduflow relatlonshlps,: Thesa pheaomena are dealt

D o G Wi

- with in %he next para on speoa-deu31 by. e DO s ‘

11, Traffic density may be deflﬁad a8 tho number of vehiclos ocoupylng jv_ n

a wuit langth of road at’ aAy g1v~1 1rstart, 1t is usvally crpressed as -

yehicles .par kilomotras It mey be more convenisnt in some instauces to use’ ¢

road cver u cpecified prriod of tzme, Gofle the average cﬂncenvration of
ot X !'-. cL, Vo B ';.

veh10¢e3 per kllematre durlng an hour Co

rd* ic speed: dscreases steadily wivh lnc‘e531nv dansliy throughoui " 'f :

: ﬁue spaad range. Put anoshar way density continues to inoroase b and
. beycnd the flow saturation point and is {hen deotected by the user as E

©. incrsased rate of queuing. It tharefore appears that. speeludensxty relatlonships o

‘have some overall advaniages as conpared with, opeedaflow relatiorsnlpb,‘

when coasmdcrlnb aeawnly con~ested Yraffic oondi‘iona. T ;;-f, Losib

|

© The ma 1emat1:a1 relatioushlp is also dealt w*th in the a&taohed

p»ndzx. LR LT

"d
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:tr~ve1 spe=d can- be. oaloul:t#d. TR DR ﬂyﬁ_‘~vu'wf‘lﬁi ,g

-OCuflnuor q;?uo) and u:aarlo&ded 1dmeree«tzon1a From »hesw; 1gu“es the

""6..7‘""\'.' Y I : PP S

i . [N S

12, Speed-£low and éﬁeedudenbitj;ocncepts as degcribed ab;vevare 5"9pﬁ
par%icularly’usap lin 1chkin3-at«sinvln road. strﬂtches»fiinks) ERE " *;- 
A Qifferent concep® is to dlvlde the urban area intc a series of A
h *\beneous,gones and to-measure. *he, amourt of weliicle travel “e.ng perfor'bd'%]
in a zors 1.e. the zone: *“aff1c "perfc*ma40=" definad as +he nurher of - $vv_
LJ*cmutres-belng driven by vehlolaca;n the. zone during e 5900131°d-*imeq
”hls "perronnaace" is reflentel in. the numbor of V“hl“]eu -in- mo,ton:
(non—pa“ﬁeu) in the zone during the sama speci 1ec tine and the avara*c
‘overall frowvel spewsd being a+fain 4 in the zone, By equatinb these two

~elements,. “shown in.the appe‘ulx, end .measuring the zone: traffio: r*‘p~':rf‘c;r:mzmt*:"

‘and %he rumbér of vehicles in motion (non —parked) -the, averavefoverall zous

6 . B .ot . H : CooE P

Fromr the methematical siandpoint, the average overall zone travnl'»;V

- speed is a simple déalining fuuction of the totzl number of vehlvles in o

.-,motlon (non~ arned) in ths zone. Thus,. as, oefora, the rate of change of

7
speedgwﬁth resnoct t-vehicle numbers ‘%~) ia- alwayn,negailve and: the: o

marginal sime 1051 per vehicle pe"'k11oma»re is: a;ways pﬁaltzvo (see arpendlx)

. -

" ., o o P B P ‘ PRI
o - T . e o T . e Sh e e .
& N ‘- i . . A L et T . P P oar

e Yhe Ffourth avproash is basod on- fhe pfemis1.thet'ﬁntcrsaction délays'fg

ars the main sou*ce of truffic de&ay in urban areag., COngst*cn is a

function »f thc f reqienoy of sceurrence - of ueaJ*ly loanaa 1ntersac$10nso~

- et v* I HRLA
T A H C e N I R R

1‘ woild seem tﬂa* defﬁ“crf bases mast bhe ueud for

ca qu ating the del ays &t overisaded iﬂte”sections \whare *hgve ig . a.

ctal-aud. marPlﬁ&L time, losscs may "be detarm*nzd on an aruauwice baala.; it

op e e ,‘.‘_;A_. Y __;‘ LI ‘.“\

it is hopea to present & separa 1e pape* glvirg 8" more detailed

nxplanatlcn of thle wethed ab. a- latar»sf.ge. 4;‘%,;af ;w&;@TJf?;Lfﬁ 4=‘;:;;g;»'
T A I S R SN TTa .-;-.‘...::  T | el A
. Vechizsle eqp*valenGM' Do 4~J’Ay'q:ﬁ ' 3ol e : \

AR

14. .  In para 7 thet auestion was. raised- whecher 1arge vea:cles would
nse szon~f1cant1y 7reater oongestlon 1n the traffic strexa than the smﬁllar

~kind. If so, an 1llcuance could e mads bj substitut*ng fo¢ eaoh ldrge :

»




T~

vehicle a theorgtical nunher of ﬂara Jthh it is estimated would hdve uhe

PRI 1 P

 samo effect on the treffic stream as the’ lurge ven'ole. R

At the low speeds usua.llf eacountersd in heavily congested urban wboo

traffio, and bearing in mind the low proportion ai pack times of heavy ,
vehiclas (except poasibly buees), it seems douvtful whethar a heavy vakicle )
coutributes- signifi uenﬁly mors to oongest:.on %han a car. It therefore -
apr=ars o be. uccepbab"e to consider £ll wvehiclis equal. Al'i:.ema.tiv'ely‘a-:"“
value of 1 for cars, small vans and light trucks and a value of 2 for

heavy fruCKS'and bunes has'bee'n enggested., 'Ihis ai)pmabh a.voidz;. the prd‘blems
o? accurstely wnd scientifically determining features such az dynamioc “vo‘lles,
ove"a.ll dlmenm ons eto. in re;.a,tlcn to low epeeds, and saems Jw.,wf:.ed. on’ "he

busis of smpucltv versus doubtful acoux-aﬂy.

The valualicn of time longes " e TR Ty

> v sl o

15. As regaris the velue of tims for eash- veaiole user, & :i’u“o-—Gfi-oup"ofjthe'

Urtan ud:ma Group examined various f),r.peo 8 of’ I;J.me vaiue in 1670.. Amongst:

o "“ ™o ol

other ihingy vhey discussed. ¢

- the foasibility of wvaluing uosers time on a le.rge sosle PRI

;! = tha comparicon of gains and lostos

¢ e . . | S T e ot

= tha different uoar ca*ego*"
w= theé valuation of workmg tlme, commuting time Bud ;elsura 'bme
. = the differsnces in valua between morning and evening poels end

other periods, both on working days and Saturdeys and Sundays

« ths valuation of the time of comm:woml and pudlic franspory
- vehiolies and, as regards the- xa.tter, the inoreass in oycle tim'..-

“end thé consequent increcse in vemme fleets required {o’ mai’rba..n

a aefmed 19"91 of serv;ce. e _ e ;

16, ' The &ub-GrQup noted the’ lack of rosen.rch en thcsa pro.uems and fj-f »

agread 'me.+ the most useiul contmbuhon was the 1969 Sixth Round table’ on

Transpor'b Econorics devoted to the value’ of %ime sponsored by ths ,Europea.n)’ o

Conforence of Ministers of Transpoit. 'The Sub-Group: thersfore male thas. ‘
foll omng ;reoommcnlat .oN8y largely based: on the findings of” the Round- 'I‘a.ble fs__

RUEP P . . L . "
v ’_'v»,' o O I S T |Ix g oo PR ,'

. Lo e Y

- " ’ » * B L ’

P



(i) marginal vaive = averags'v&lueA , , .
{11) wormng rate = rate of gross earning plus emﬂ".oﬁneu taxes, sooia.l )
c welfera contn'butmus ats. ‘Jlub 10% to 1_,% of rate ‘

o \ of gross earnings for over‘"aad expenses
(ii1), comnut*ng tlma = 25% of vorleing’ rate in (ii) kn:rnlng pegk ouly)

(1v) other t;-..,.e.a- com:nutz.n_g-tl S & sua,* d in (ui)

,'»', . » L

Tha gaestion of how to evaluaf'e 'the evermg peak trai‘t‘m perlod was not’ T

B
.

decidad h_f tae CGroup. R R 1-;': R -

17.. To take these,r't—:c;;prmnendat;‘:.'cns orie'.str;p furtiier and hearing m mind - g Y
ths ul 'tirnir"e rnieed. for a simple end ofTactive appiﬁar‘b itima,v be useful to |
_consi 1e-~ oaly - 1 of tho above oal ewnes of time i.e. working end NON~w . ‘
ﬁc:*kn.o time, the *"orme'* valued as in (ii) above and. the lattor ot 25‘7 of '

. the working rato. " Tais would leave ¥he qu esticm of how %o dlfﬂ‘e*e"xtlatn in

”prac;‘-ﬁ.-.ce b tween worﬂn and nm—qrormng tlme. - : R - .

i8. n oe‘z‘ta.in cases nationally ebreod v::l1 08 of tlme are ?:m:ila’olc,

heazd ca Yha abuve re‘,don.mg. “In sose oases these velues are in terms o "dlsposaJ
inooms o" feg, {-rous earnings lesv tevsc and soc'ial-’ contributions. dhere thls

is the case a oompaﬂlson of the mmwe‘brﬂ*y valuer:'ls 4.1"::ly to show f"‘;osnr

.

a,pp‘ "{...mc.th'IS ha' a oo"spu'.Lson bf tha bmlc con:ppts-.- "

. Ve:xio.i.e, ¢ooupancy , e - L S R
9. ma.lly it is n.«cens*u*y to’ Imow on averisgs the num'be; of raers m
aacl wehicle. Tt haz been comndare«.. ugeful to ooncuntr.. .a on. prn'a:he cara
" ang. i:o' iguore for purpose* of smplﬂi‘...catlon 'bot‘r the oooupancr c‘A oasea ;

and treffio dn rmg h.u.ld&y’ perlous eto. If *hns iz Lorme in. m’.“\d, 'an ‘

avarage rote fcl urban areas at tmes o. p.&.@lf oarw cr)ngeutlcn apppars

- to lie in the range of 1.3 | to 1 5 occunan.,s per veh,cleo Lo Do S

Arner R
AW ia T RN . . W

| teimagmsan ’ . S TelN e
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Iotroduciion _ : ‘ : ‘ ‘?*' SO
1. . "hq b"slc approawh as’ mentloﬁed in t“e main toxi is tnn valuation
of %ime lost, i.s. more sp°c'f1cailv bhe ﬂr»cuot of the f*l‘ow1ng TWO

elements @

. N : o A
: P A RPN
- the marginal losas of 4ime pe* VbthJa per Pilometre
"« the valus of *ime per vehlc‘e. o
. "

S ,’ [ N I U TR A R AN

Meaguremert of timy losses v o ' S 1o
wial Ve Ml Mt} SN N . . L . . )

. . woy o
s N RN Lo ' . . <
let""-J.’ Q. . L ‘. T, .o S e L
— B S X et e T ey L Sy T, 5 [ I AR PR .

2. The total tlme Dpel by vehicles in the traffic systcm per hdﬁf may be

,eXpressel. as. . . Lo e

+ o . e, Wt C . o wr - e -
Lo . CLT D LU TS SO SR e e e g
LY "
: o . . ' Lt T . 4] . A ) o f i - LA
: T"’ *";;,.". q esasreescovcssevennane \L : :
LonT B P ) s Lo, ) Wt IS IR,
U PERL G S PR BRI [ T L LN : N O
T . )
. . .
o O RN (AR S

TS S (N R
wihore 1 = lengh of traffic’system \km) .

. ) . . . o . L »‘"'_'\'r..'
V = avarege speed of vehicle fleow (km/hr) - ot
‘. . .
q = vehicle flow,per wnit of time (veh/hzx) . _
o Lo oot 'A'..».~ o
K} i .

e marginal change in the *cial time (”) oaueed by the arr;vwl of

one additioual vshicle in the system is s S o gsfggi Cem

ar A A AV . oL o
bl “‘",‘; . oo’ocoonoto.ono(ll} o M . - . vt
aq \'s Ve dq B o | . .

» iy U T ..':" o :u. -?‘ VLETS R Catty
- ' wkich is composed oi two elements viz: > S e
Ty o e BN T o5 S S S O

'»~%r = - time spent by ons aﬂbi%ibﬁal‘veﬁiélé”{h7tﬁa&é&stem’
- ;L' q *j%w = add1t1ona1 tlme spent'by t 2 othgr vpbloles 1n the

V

3 .‘)' N
system @s a rebult of tne a;r:val of cne addxt;onal i

. vehicle i.e. the marginal time loss for all tha other "

‘ngl‘asvehlcles,per addxtianal vehiclg.:;~:4- ;. Qﬂ“

" . L ! .
[ ' \ N ‘ . . A
. ! . . o4 e

o



& e b s

-‘:,'Of flow is ‘If-.":' _-

“a more stnble mdioptor, i.es 8 shr'rter r'mgn of ve,lues, of tra.ff,o ’behaviour.

' dmm.ty.- : C

: Spef'f't-d a’qsi by

-,

TR The total tme spm
' iexp“ensec.. as '..‘

‘1 = number of, veh:.cle:; \vah/km)
, . ‘Diffasrenti a+ing a.s 'be*‘ore in- pa.ra 29 i't: oan 'be shwm thub tne il

e genev'al emresszm fov +he ma.rginal 'i:ime .:.oss ner addit:.ona.x. Vehmla per

1

-8
Ting 4
E T K d\}’_’?’ ) } ) “.. B . 4.,' L '...' L - : :-‘ : .‘,',} ‘ . “
The === factor which reaulis from thls rearrangement is oonsidered to.bte- » | B

oh & pariicular Ln'tc tha:f the wme ra.ng of spaﬂd/flcw va.lues m‘bh which
ong is prcsen*‘ed olherwise whon conaideri"zg haa.vlly oongested oonditior.s.
t the % term ig the reoiprooal of tra.ffio

% is mteroscm{f to note 'bh

2 .
[
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4Zcm.e"gerfomanr‘e"*i-i-'* ORI I _'.5‘. S SN T AN s JFP v g ?‘ o
total urban area. .uaJ 'bo div:.ded mto homoganeons zonqe, each’
ST T S O SIS LN R
1th its o par'clcular oha.ra.,tenatma. 2 S I T :
-‘: :“.,-en\.-.»»‘-v-;.~-:0 “‘v-\-~".1:-. "‘j‘.f."‘ ".1" .

PO
'4a4 ' "‘he

The

amourt of vehiole travel in a zone feue the zone t"a.f“c

d’perform,arcm“ nay e defined a.s‘the "mmbec of kil owetres being dr&vrm ‘by

vw‘nolos in.

‘zene cre.vel

ovavall Teus travell s,wed. bl I vl "?-r_s; o, Yo -}.:ifa :~ u,’.,“ ,
G R e T e e T E LS e et a8
404 The relationsiip may be writtenras :¢ fpnoim o EREN L S

. o ;",::" o Coat :"ir'"w . RN 'i'f‘a R ' »_,. '" v

V¥V = P ' ' AR A e S T

[ . f . ‘. ) : . . . “

or v "'E" .0!0......0‘lo;.luolo‘o"l.o..’..lot-..(vii)* O 1-3‘.

";‘vf :. “"'. PRI RIS o R AP .‘f DA Voo A "f i, - ""' ;ﬂ‘(_"..‘ ~, O
. S e L C g NERES

| Where v = ' averige overall zone travol sneed (km/hr) ORI

L,
P = me traffio’ pe*fdma.me (veh-km) AN J =

.

’l‘ne zore .ra.ffio perfo*manoe is consxdered to be aqual to the number

of vehjctcs

“n

a.\/evage ove ~a,.u. "26Re fra.ve:. a:peeol. S R

- The average overall-tratel spead. iina particular-gohs isva simple

the ‘zone durmg -8 speomf‘ied txme,"' lgay. vehlm.u-m lome+res of

Y

per-hour.  CEY o crboliraiag oelsie Lt Tute i.'r‘~-:~, :

. - . N . . i . ', oo
R N R R XSRS

-

in motion (ncm-parke&) in the. wone multiphed, Yy the averagb'n

® mmoer -of- veh:.oles in ,motion in ,d;he‘zone au.nng ‘onei hour;

TR} Ty a & PENERY .-‘_! .

The pvmose of “'hls a.pproauh in to arrive. 45.qL a value for the

o g .y. ‘.. "

v‘.:q-.”- 3 ~ i

} .
N

dec‘.mmg 'unot:.on of tie {tota.l nwnbér 0L ﬂ.'ehicles in motlon- (non-barlfeq)

' 11* the ZONG.
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"'he total time spent by veh:.oles in the gone muy be expressod as’

T

wiere

‘= a.vcra,be overall zone tra.vel speed (m/hr) R
- numher of vahicles in motion in the ‘zone durmg one hour. :

-n’ DR -_Q R ':.;;}
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" chaage of spred w*“b?x respeob %o vehicle numbess (-w-’ cis alwaye neganve »

D.Li “nren'*:.e,tmg as. .Jafore in pa.ra. 2', i'l: can 'be sho«m *ha:b ‘c‘m

genera.l express:.on for the malgmal tme 1oss pe add*tlonal vehlcxe/kllomotre

+

as a ﬁmc*'lon of average overall zone tra,vnl Jpeed 13 S

I A n (.‘n'r . : . ) - S v \.‘ .8
Tmz - - ""E C' ...ooto-o-o"3'0toi'-orcrotiﬁ.noyo(lx) )
. V - 1 . . . B ‘ 'v .
fes ey .. o Co L ‘_,.;‘A,:”‘y? -} ,.4:: :";‘-.:" ¥

Tbe e.vera"re overe,ll zonu tra.vel spee-i 18 a slmple decunmg funotlon

of the total m:mbor of’ vahlcles in mo.,lon ‘in-the zone. Thus, the ‘rate of

O«zm the marg:m 2l time’ loss ner v-:hiole per kllometre is. a.lnavs poan.‘tlve.

.t . B ; . N .- .- Lo e o L
o s d - . ; b, 4 AL N e ik i 4 ay ..—,‘-'

AT e PO L KU

T‘le *'alba,.lnr of 'tl""P lossm

‘,5. . Ths value: of time factor to L) used Yo oonva**t tha margmal time

’

S in i'he ca.se of ilow,

. . ™
‘where 'n = m.mber G.L vehu.les per m i“* length

losses per aadxtmna.a. vehiole per kilometre caxcula.tcd by means of e'[ua,tlons

(111'.), (i) end {ix) consists of tio elements; the a,.rorMa num'ber of users e

per vehiole (2} and ’chc ‘aversge ve.lue of usem tima.. .

i e
o1 .
Cat
‘

Thus -ube »m.rg na.? cost of ""ix.e r. r :zcdlt:.onal vehio}.e per lcllomet.te

-in emch caze becomes I ... B T

'-whr:_re a = average ve:nlcle uccupano‘,f (persons/veu) R s ««

and  h'r averzge vs.l‘ve of . usr*r 8 tlmo \moneta.r"r ve.lue/h")

ol Qv

Cmqn.-'- «’62* e
'S : dCI \

.wlie.z"a Q= *eh*‘él'é“f ow per wnit time (vuh/ur)
BRI A a\reravc speed of vehl la fmw (lcm/nr)

A ~

in the ocase of density,

Cﬂn !2 j . 81’1
;‘.- ,d.a‘.\

¢ . . \
Vur«‘“'.."'

V= a.ve*ﬂagu sppﬁa of vahmles '(km/h“)

L




- . ! ’ Lo .

in the ocase of zone "performance',
' . _n_ dv . ' I , YRS
szﬂ "'"“"; ‘a;: . ah u..........o'.-..-..()ﬁli)
. - . lv“ ) . . ’ ' "
where n = nuwber cf vehicles in motion in a.zone during one hour

V = averags ovarall zcue travel speed (lm/hr). '
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.3tudy of noise and air pollution

° bty urban traffic
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- Summary -
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..Q centres and the liv1ng conditions in these areas. :'”"

5nidea of the costs’ involved. S

;caused by traffic in urbau areas- (n01se and exhaust gases)

aspeots of the problem.

. the marginal costs of environmental nuisanoe caused by rioise and exhaust
‘lf.gases emitted by traffie in urban areas. a~“q;'1 L A RS

Tt is generaliy reoognized today that traffic problens in urban areas e

- cammot be solved by yet more streets, parking o'a.rages, oar parks and' other ~§_ o
. such facilities for controlling and regulating traffic. . Instead it is the Zri.;/”‘l'
txftask 'of those responsible for: traffic and. transport policy to contribute, ’*J' '
~_‘_through other appropriate measures, to’ as great a reduction as possible of

- 4+he conflicts that have become evident” between the traffic burdens on city

T

in essentialvcondition'forMeffeotive”action.is the existence of aids- for :f

" decision-making vhich,,based on an analysis of the current situaticn, quantify
“the observable effects, reveal possible improvements and orovide a general

3

C

Such oonsiderations have 1nduced the Council of Hinisters of the ,
European Cormunities to initiate a study of environmental nuisance ‘and damage

The research proaect was commissioned by the West German Minister for’m“’T”Fﬁ
:uTransport on camsultation’ with the Commission of the European Communities.Tf:' }t
| The Association of German Pngineers acoepted the task end; in its turn,
.;knmmissioned medical” doctors, engineers and economists to study individual

The aim of this study Was to develop a practicable meuhod of estimating

R

The report comprises a detailed general aooount (long version), and a

eshort version, in‘which the main result are presented in conoise form. Both‘“4{

versions include al"General Summary", which contains an introduction to:the .

'subaeot ‘and’ informs the reader of the.oontents and composition of the reporfiv e
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‘ The following aspects were studied in the survey (sepa.re.tely for noiee,
' and air pollutlon)

Co SR B}

' = current extent of the envtronmental-bﬁrden, R

J~ - psychologioal ‘and phyeiological effects of the envnronmental burden

- costs ‘to the economy as a whole of the envzronmental burden and the proportion

1

thereof adcounted for by marginal costs..

The basis for ascerta:nlng the current extent of the environmental burden N

cansed by both noise and exhaust gases vas prov1ded by a nodel of a typical
. jarge Buropean town. The model town was compoeed of 12 characteristical "town
nedel building elements", which can be regarded as representative of the urban

construction pattern in five selected 1ar~e Buropean towns (Ansterdam, Bruesele,;f

olcghe, Lyons and Verona). Typical traffic den51ties and traffic composition
wera determined for éach of these baeic elemente.

! . . ’ ’ : . O - . ’ X
- . : - “ g Eh L Lo Lo .
i . . Vi L DR Lo R R catse L ’

I,

Part I of the study deals with the noise burden caused’ by traffic in . h

;o

niban areas. On the baszs of the acoustio relationship between traffic volume,

urban constructlon pattern, noise creation and noise expaneion and diffuelon,

the noise immissioﬂs ,o be expeoted at typzoal points of the urban 00netruction
vatiern could be determlred. '

Y

In the study, the crit: r;a used fo“ trufftc noise immiesione are the ..“'ﬂ*ﬁ‘ {
ene:gy equlvalent contizous noise leVel L eq” ! generally employed to distinguieh “’5'

acarda whose noise level varies wzth time, and the level Ll' correeponding to x
isolated peaks. ' : ’

The L aﬁd LJ level veluee vere deuerm‘ned fcr oharacterlstio pointﬂ fftfefh

on bui;iing facacce, alueys at an ,oren wlniow, The ectual level of the s
1mm; tted noise witliin the uil dxng can be derived ‘from the external level, -
allowance being nade ie“‘tae re&uotzon in eouni level due to the ehielding
effect of the wihdow. , ,.Z '}T:Efﬁ

1 4
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- taken dlrectly at the souroe of emlss1on (active preventlve measures) or on’ _
3 the noise diffusion vpath from em;ssion to;;mmlsslon (passlve,ppevent1ve_ ,a};w,.‘

; measures)

The effects of noise on people depend on thé level of the immitted noise..;;'i"}
1’,They extend from impairing per;ormance partlcu;arly where aitentlveness and
”_ & high degree of concentration is requlred to '~ in esne01a11y serious casos i

vtemporary melfunct10n1ng of the hearlng organs and to n01se deafness.-i“

Such effects on man's health and well-being oan”Be avoided’b&iobserving |

~immission guide values, or target levels, based on the threshold of percentlon ::;Q‘;.

of the noise effects. : d;~~ L PR ﬁ'j‘d'w : K

Such gulde values at various levols are suggested in the etudy for the

”relevant “spheres of activity™ in urban 11v1ng space. In respect of nuisance

caused by traffic noise,. the main "spheres of act1v1ty" ‘10 be considered are .

"dwelling";u"sleeping",v"recreation" "communlcation" and "menial exertion".'

Since the street. aroa 1tse1f forms part of the urban 1iv1ng sPace of
men (the yay to the olace of work, shopping excursions, otc.),. efforts .

- should also e made here to av01d deleterlous effects by observing certain ;V’:;
_target levels.' Guide values for this purpose are also given in the study.

In determinlng the costs f the noase burden to the economy as a whole, ﬁdﬂfz_

- as well as the oroportlon accounted for by marginsl costs, preventlve costs

were chosen, 31nce the current state of scientific development does not. permit '3*

ddlrect monetary quantlflcatlon of the danage caused by trafflo noise which .'

affects man's level of satlsfaotion, health and 11fo expectanoy. -

" Heasures ‘suitable for avo;dlng burdensome noise. immlssions can be'




To provide protection from excoss noise in the immediate vicinity of
the noise source as well (o.g. for pedestrians, car’ occupnats, eto.) it seous
reasonable to try gut first all feasible ways end means of using active

. With this in nind, various technical solutions are presented in the

study; at the same t:.me the additional net ca,pi'ba.l costs of these measures ‘.. -

for pew motor vehicles are given, which can vary according to the kind of
meamires and the type of vehicle.

~

- Tt proved possible to fix a representative average value for all types of

Ar e ERCH vohicles including station wagons. ‘The report, taking into consider-,
aidum *}e e ise relevant” distance covered amnually, gives the .specific coets
0L ALLIY: sa.nd irmlation measures per passenger vehicle km 'bry sprea.ding

ihe el ,qntal outea.y over the service life.

"ha- experts have calculated ﬁ:l‘i‘at‘ the energy-equivalent contimous noise
1val can be reduced 'by‘ about -©3 dB(A).if about hdlf ofiall passenger vehicles

A0 emﬂ?pped with noise muffling devices. The demonstra.ted costs. per passenger '.

‘ven +1a km therefcra rofer-only to the ‘relatively louder: :part of the vehicles
presevi in any giveu %refic ~s'brea.m - in.the study, it.is considered. admissible
to megrzd this valas o wmevhing 'bhe mavgmal cost . value per passenger

I ,...._. B o VI D .
v h\.l-!“‘o o A v ’ T P S I B I
: . . L e f ' H
CEEE LS « . . B .

The marginal oo s-‘ J..)v- "mke ov’ .10 than 3.5 t permissible total .
wai ot mave Geuev-mmml f on mhc.ae 1or pasEen gm' vehzcles by means of we:.gh‘l;ing

t
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protectlve measures agalnst noise are called fOr.

With heavy traffic, the reductions in noise level that can be achieved .

_;through active neasures are as a rule quite 1radequate to reach the medlcally

desirable target levels in the bedrooms, 1iv1ng rooms and work rooms of

“=bu1ld1ngs that border on traffic areas.  In such cases, additional passlve h ;f:

The study refers to varlous methods of afford1ng pass1ve protectzon :iu

‘ against noise and also shows thelr effectiveness. It is demonstrated that
. the best¢n01se damping effect ;n,bulldings can be achleved by installing
' special sound-insulating windows. Slnce, in many cases, the 1nsta11a¢10n of -

such wiﬂdows is the only means of affording effectzve orotect1on agalnst

' noise, the experts derive the costs for passive nroteotlve measures from’ SRR

v’

‘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. ,From the, sum of the window sur—ﬂug"

face areas to be protected in each "town ‘mocdel hulldlng element", the. 1nvest-;ﬂ::

ment outlay for passive protective measures can be calculated, first for the

'.ind1v1dua1 elements and finally, by summation, for the model town as well.l

sely Ty
P

The EC Survey 1nto ways and means of reduc1ng n01se also revealed that, L
in addltlon to technical vehicle 1mprovements and their assoclated costs,

various other deficiencies should be ellmznaxed and .loopholes in the law ;”l:"'"

,uclosed, The follow1ng measures seem to be especially suitable. Lo

s
R

'f;- the 1ntroduot10n of a; sultable method of noise measurement to enable the

* Technische Uberwachungsvereine. (Technﬂcal Inspeotzon Assoclatlons) to. cheok _g}

the actual. nolse em1ss1on of a motor vehlcle on the occaszon 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 nroduction of environmentally favoura.ble

'irm5° .

-~ enlightening motonsts about drivmg behaviour benefltt:.ng the env:.ronment; _' ‘

- establlshlng 1nternationa11y agreed uniform leglslatlon, partlcularly fbr
regulations on licensing and typeé of constmctlon, together with sim:.lar | o e
technical inspection procedures in all countmes. o o ) o

Suoh conplementa.ry measures oan be ta.ken independently of the approoriate
active measures, and often have the additional a.dva.nta.ge that ‘bhey ca.n be ’

mtroduced at réatively short notice and comparatively dow cost. ' e

III.

Part II of the study deals with the exhaust gas burden causéd by traffic

in urban a.rea’s.' The environmental burden from exhaust ga.a emiss:Lon is é.ffected
by, on the one hand, traffic cha.ra.cterlstics (e.c. traffic density, average
_speed) a.nd on the other, by vehicle factors (e.g. engine, functioning, fuel °
charge mixlng) In the course of the etud.y, the average emission values - .:‘ o
of motor vehlcles were empirically determined through Bimula.tlon of the . | |
driving condrblons observed in city traff:.c on & testing oircuit. SR

. Emissions néed o be set againsf their environmental" eff'e‘éfs,' i.e. immis- .
sions. For this purpose, imrissions of the exhaust gas component carbon monoxide.
whzch served as a gu:.de oomponent were measured “in the urban’ area. of ' Colognes
The cho:.ce of streets for ‘the measurements was guided by the "totm hlodel building
elements" developed For "chis etudy ST { R Maae oo
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~ point on each day of. measurement coula belcalculated.‘ J:;U.;. 1j;;53f41'

.',mean value..

'-111m1t values were determlned.l

On the baSls of these measurements, dally ourves were drawn for’ the
“carbon monoxlde concentratlon at the different measur1ng polnts, from which
half-hour and 24 hour mean values of the CO concentrat1on ax eaoh meaourlng

‘ If the exhaust gas 1mm1s31ons exceed speclflc llmlt values, damage
to human health may occur. Such llmlt values are proposed 1n ‘the study. for

-ivarlous exhaust - gas components, and in partlcular, for the carbon monoxlde .
' ccntent in the air.  From the medloal standpoxnt, substantlally hlgher values ;_.

are. regarded as’ permlssable fcr the half-hour mean value than for the 24-hour

ﬁ

. The’ hlghest permlssable em1331on values oorrespondlng to the reduced

1mm1sslon values were determlned on the ba51s of a method saoW1ng a reductlon

in trafflc denslty._ o ‘ .le“f“w o fi.f'j:;, f.yfl}aa;fysf e

'." . - : : : o . . . . .. . - . PRI

The costs of the env1ronmenta1 burden of motor vehlcle exhaust gasesl _
to the economy as & whole were, ag in the case of the environmental n01se' S
lburden, quantlfled w1th the ald of an avozdance cost estlmaxe; the capltal

costs of technlcal vehlcle mcdlflcatlons to ensure observance of 1mm1531on

R
\

" The addltlonal expendlture oh new vehicles wlth reduced em1s91on values

" is quoted in the study. This net 1nvestment outlay was spread over the serv1ce;
“life. of the ‘vehicle and then applled to the "exhaustugas relevent" d1stance

~.covered annually, resulting in speclflc costs of" the env1ronmental burden ;f"““

- from exhaust gases per passenger vehlcle-km.:'

C
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The'exoerts have‘endeavoured to:fulfil their task in'the_mostz
comprehensive menmer possible. 'This study, which was assembled by ©
representatlves of the different dlsolplines worklng in olose-cooperation,

" thus provides a wealth of- hltherto ‘wnavailable data and 1nsights into mutually
1nterdependent phenomena. On the other hand it also reveals the areas 1n
which, in v1ew of the complexlty of the problems to be solved further _
studles are necessary to confirm the results presented for. 1nd1v1dual aspeots.

A particular problem is the extent to which the results obtaiued

apply in other Member States of the European Communities. The study presented - - .

was very. largely based on statlstlcal data and quantltles valld for West- ;.'

. Germeny. The disoussions to be expected follow1ng publloation of the study
should show the  extent to which the conoluslons to be drswn from the report are
also vallq for other EC countries. ~-. -~ "~ .. . ..

These d1souss1ons will doubtless also lead to further reflnement of

the" initial solutions presented in the research report, to ensble the gaps L

A 4

I

-

still remaining to ‘be filled and to pave ‘the way for a methodology of caloul-,,f:f‘”‘

ating environmental Oosts whioch could be used in a oomparable manner in all i‘lf:

Member States. o

| rem e et s oo n Somg
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INFRASTRUCTURE CHARGING AND THE SELECTION OF
INFRASTRUCTURE INVESTHENTS

(Summary of the Recport by
Profescors KJM. GHILLIAY and J.A. ZIGHERA) ’ ' )

Introduction

1., = The following paragrephs summarisc and reflcct the vicws of Professors
Gwilliam éﬁd Zighera as cxpressed in the report which they were asked to
" prepare by the Dircctorate~Gencral 'for Transport of the Commiscion.

Aims

2, The -theme of tﬁé rep§x¢'an)stgtgdhbyxthehauthprs ig to "investigate the
relationsh;ip,_ both in theory and practice,. between, on-the.one hand, marginal
social ¢ost pricing combined with a budgetary equilibrium system, amd on the
other hand, the sclection of infrastructure investments",

3, Their study ic dorived from the rcport on the "Coordination of invest~
ments in transport infrastructurc (GPVZ) (1). Ito aims are to roveal and
classify ﬁpssible contradictions rather than attempt to find solutions; how-
ever; the study is not intended to be purcly theoretical and should throw
light upoq:the practical methods available to improve upon current policies.

Infrastructure Charging

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

élg By Professors Cwilliam, Petritcione, Voigt and Zighora (Doc. 332/VII/72 rev. 1)

2) "Options de la politique tarifaire dans les transports" by Prof. iAllais,
del Viscovo, Dusquesne de la Vinolle, Oort and Seidenfus, Etudes série
Transports, ZEC Brussels 1965 - 1

(3) Problémes poeés par l'applidation pratique d'une tarification pour l*uti-
lisation des infrastructures iroutiéres. Etudos série Transports, EEC
Brussels 1970 - 2

of o



Inve&tmént  Choice  *© " |7

ifo the Council fbr the "introduction of a common system of charging for- the

use of transport infrastructure” {1).. Tt is useful to d1stinguish the aspects
of margmnal sOGial pr1clng on the onc- hand- and budgetary equilibrlum on the
othcr hand. - ‘ "

"B arginal social cost” is consxdercd to huve ‘been- clearly dofined and
1 divided ‘into three’ categories: - oo T - : ;

« marginal costs of use: made up of maintenance, renewals, operation and
management;,,.e '

-~ marginal: ‘congeetion costs: made up of time’ losscs, walting time, increased .

sonsumption (all extérnal %o .the mode)j: - e L Tona e

i

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

W e

as the interaction between modes.
6,; Budgetary equalibr1um although seemlngly adequatcly deflned in prlnozple
has. not beqn defined with sufficient clarity. in its: methods of .application. -
The‘defini¢$on ofgsub—grpups&;eagh of which must be subjected to the copstraint
of hudgetary: equilibrium, is:not»qlearly,maﬂeaexcept_$p'the gx;entﬁtha¢‘th¢y

. st be, unimodal and rcgionala{ Horcover the problems;of imputing the differ— .

epsg*beﬁween:thcutptal of marginal‘costs:apd.the.:eceipts;nedessary;fqr;yudgeta;y
equilibnium]to'the,different,categoriQS'of useng_needwtﬁ pe:dea}t‘wiﬁhgg There '
are thus. some reservationsAéoncerning tﬁe compatibility of marginal social

costs and budgetary cquilibrium. ' ‘

o,

T+ .-+ The policy for: the coordination of-investmgnts,is;mpqh lesg, developed:
i withan that for infrastructure.charging.. The GPVZ report referred to in para .3

is based on the following philosophy:

(1) con(71)268 final. -



-‘invcstment choice should be preccdod by a wmpqrispp of the di,scoun’ch oo;ats
and benefi'ts of the va.rious alternatives,

. R ,:‘v‘-‘-: L B S 3 ST S R
SEEV v N e .-.ﬁ'\" At o T s

.', v o
- public mveatment deoisjons ta.ke dnto- acoount objec:tWeS which oa;met Dba ..
measured in market price terms, or only partly so., Special methode’ to. ..o

""(

‘measure such obj'cctives mst therefore be developed. Vhere these methods

.are open.to doubt -and: 1o the'.emtent: that such aVjectives: becbme: inmportant, . ’
it is v1ta.1 that the decision-making process should be: 88" cleaa‘ pnd -@8. trans-
-parent as possible.

W “ 3y E PN Ve ioe Lo . N . . R I - H PO -}
R “ i I J'-‘, e N . ,'.' Wy R B e 4 . PR “h R 7S AP SN i

“

- AB indica.ted for mfrastructure charging above, some questions ‘Yemain
on ‘the compat:.bilj.ty of . these: two strandsof the authors®: rcaaon:mg concerning
the choweh of investmente: +they have.becn partly discussed sin the .GPVZ; report.

. - spon e e RN

" Setting of values

8 The - investmcnt choice problem formes one part of the transport dec:.cion
mak?mg» prooess, in the context of which ther*a a.re numerous faciers which az'e
ﬁbt ﬁommensurable or even qua.ntifiable. On the ‘other hard, inf‘rastructure

ks pnc:.ng questions are also part ‘of ‘the decmion makmg proccss, and the véry
process 6f setting pr1ces implies that’ soca.ety ‘has placed a value oh eome at’
1east of 'l:hc non-commensurable and non—quantzfn.able elements. Bo'bh in pricing
a.nd in pro;ject cvalua,tion such values are often der:.ved from the behavmur
a.nd judgement of 1nst1tut10ns and of users, be 11: to ‘a dif’ferent aégree. ‘» ‘

Conclusioris

e Before dealing with the conclus;ons propoer of the reports it should

- be noted that there is: no’ching in the study to question the basm prmc1ples of
infrastructure pricino' adopted Yy the Commissmn, and-any possable mpmverdents
stemming from the: report's recommendahons d.o not ;iustzfy delay to- dcclsions being
being considered currently, - IR e '

DR N

10, The 1mportance of pricing for the optimum use of - infrastructure 1s
"clear. It :-is also olear that, cspecially. in congestion situations, the pricing
regime é.dOpfgd ot proposed will substantially affect the appzrent desirability

ofe
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of infrastructure projects. "The crucial problem is that of defining what
Jreally ‘{8 'the 'social optimum when the -full range 6f obaect1vas and inter— LT

g relatxonships is’ taken into. accouni. Hence, escpeclally where eziernal -effects
‘are. prevalent, the deflnltion of an opt1ma1 price system is very &ifficult.

11.-7“iih‘attemptihg§to‘define this dpfihﬂm pfice systém:one,mayAadbpt;tHe
theory that prices should be set in such a way that full cogte of infrastruc-
ture should:be covered and ‘that this should be.achieved in such a way as to

_minifiise 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 ‘the knowlcdge about demand elasticities for varlous traffic and _the
instrumeénts of ‘pricé discrimination’necessary to. feel satisfled tha+ th1s

"Z"nlnlmum dis torslon" outcome can\evcr be reached.

12. o Cost be nefzt analysis technlques already devcloped allow the 1dent1f1-
catlon of good investment projects at a very general level. It is not preuently
_possible to quantify preclsely the way in which d90151ons imoact on the

other objectives (e.g. environment, regional development etc.). But with
the exception of the urban sltuatzon where the interactions are most complex,
it is considered possible to describe expected affects with sufficient
clarity to alloﬁ them to be taken into account sens1b1y in decision making.

Mbreover, in the inter-urban context, the rate of return on projects is not

expected to be highly sensitive to the 1nfrastructure pricing policies adopted.

Hence it is believed that it is sen81b1e to proceed with inter-urban projects

by applying cost-benefit analysis and general evaluation methods indépendently .

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 qu?stion, but ;s essen—
tially commeccted with urbvan plamming in the broadest sense. The complexity
and magnitude of externalities excludes the_possibility of any simple formula
to achieve efficienby. Arbitrary financial rules are very likely to present
problens in securing confirmity between transport plamming decisions and urban
planning in genera.l.j If the proper considecration of planning options and
available plamning. instruments shows that a certain traffic pattern is right

of o



then ‘this-should tale ‘priority ‘oveér any’ ar;b'itram"fmahciah!a-arg'étz..:inx;é-fr‘;fre.-
structure mafnag‘em<=L'nfl:\."..,.:‘;As‘.—g a- cordllary. of:this; however, gredt:care will need -
+t0 -be.takén to ensure -that this approach ddes not have consegquential reper-
cussions on inter-urban transport. It may be necessary to have separate.
. financial régimes' for urban and .inter-urban orginizations. to; erisure this .

. PR e e . I R

PEEVERPRLA -

- 14, - Por inter-urban traffic the’externalities appear to be mich less . -
significant.-and in this context “it .seems that financial”criteria set fonr -

. éach modé or bi'ganization,' disaggregated ‘spatially, could produce-induce-
“ments to ‘efficient s¢ 6f resourcéss Bath -unit could seek Timancial adjust-
meritd inrespedt of ‘external’effects; . the payment of such adjustments by
national authorities would:have to conform to community deétermined prinsiples.

But 1+ does a:opea.r that, for this very substa.ntml pa.rt of the tra.nspo*'t

sector tha.t no insuperable difflculties arlse from 'the in'ter-rela’.tionsh:.p'

'of priclng and mvestmen‘t issues.
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