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As a condition of grant, the Department should require -

promoters of new schemes to have adequate proposals to'_ -
manage the risks associated with the cost of diverting
utilities and the long term maintenance of them by the~

utility companies. The question of whethsr utilities need

to be diverted at all should be addressed by promoters.

The Department should re-assess whether the requirement

that promoters of light rail systems should pay 92.5 per cent
of the cost of diverting utilities is fair and reasonabls, and
whether it is consistent with its transport abjectives.

The Department should bring this report to the attention
of the Department of Trade and Industry and the Engrgy
Saving Trust, for them to consider the case for including
the developers of light rail techneclogies as eligible
recipients of grants for energy saving technologies. The
Department should also consider the case for
establishing its own grant scheme to promote and
develop innovative light rail technolegies as a means of
supperting the government's objective to reduce
gresnhouse gas emissions through cleaner vehicles.

As a condition of grant, the Department should require
those prometing or considering light rail schemes to
consult with the Strategic Rail Authority and the wider rail
industry at an early stage of planning to assess whether
conversion or track sharing, or substitution of heavy rail
by light rail, are viable alternatives.

Xl

Developmg sources of funds, other than the taxpaye
Ilght rail schemes - ;

“ IMPROVING PUBLIC TRANSPORT IN ENGLAND THROUGH,LIGHT RAIL -

for

In ity review of why [ocal authormes are not usmg thmr. ;
powers under the Transporl Act 2000 to raise funds for"_-_.
new local tramsport’ schemes, the Department should
assess the extent 1o ‘which this is curtailing the:
.implementation- of schemes = including light rail systems -~
through lack of resources, anci the steps that need to be: _

taken to brmg thls Act into practlca! use

Adoptmg a more strateglc approach to the develcpment
of light rail

Xiii

The Department should indicate the types of area, in terms .

of transport need, population density, likely usage; and
urban layout where it would be most receptive to local
authorities' proposals for a fight rail system, and prioritise.

new lines presenting the best business cases and the best. -

fit with the government's national transport objectives.
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Foreword | ;

he’ wnde collaboratwe approach on rall transport researeh fostered by the set- up and Iaunch of ERRAC the European Rall‘.
-Research Adwsory ‘Council, in September 2002 has already dehvered less than two years fater. 5|gn|Fcant zesults notably'
lmprovements m the way ra|l researeh is orgamsed and pereelved by thn'd partres " :

ince the early stage of ERRAC urbarn and reglonal ra1| passenger transport has been eonsndered in the scope ‘of; the. aetlvme

Through months of intense exchange between the stakehotders, the rmportan' T this' market segment was not only eon—
firmed, but an: order of magmtude could be found Rait produet supphers reekon that trams. light. rait and metro systems gs el
as regional and suburban railways make up around 50% of their {otal turnover, estlmated at'38 billign. per annum (world Wide: o
"accessible” market including afl, rail supplies and excluding mfrastructure) The :mprovement of urban and’ regionat fail publlc'.._' L
transport supply is therefore of paramount importance for the manufaeturers as 1t IS also for the authorltles. the operators and‘ B - :
above all for the European citizens: o . BRI

hIS stunmng market share certalnly helped to convince the ERRAC stakeholders that some specrt‘c ana!ysss on urban rallway T

| systems would be of great value and interest for the rallway eommumty These studiss were perFormed in the framework of the .70
ERRAC’ working. group 2 (WGZ] chaired by Jonathan ELLlS from the UK Strategle Ra|| Authonty “The WGZ ObJECtIVES are to co-ordi--
nate and assess the rail researeh and’ development programmes uriderway in Europe in [ine with the ERRAC SRRA the Strategle v
Railway Research Agenda. Rail research and development must be upgraded to the proper level required by the business.and :nvest- "
ment needs of the European rallways o :

he present st’udies were pérfo'rmed by UITP, the woridwide association of urban and regional passenger transport operators, their

authorities and supgliers: They are made of two parts and cover {i) light rail and {ii) metro systems, in 35 European countries.
They feature-a state- of the-art review of present and future (in eonstruetlon or planned) systems and fleet. They provide indica~
tive target t'gures in terms of R&D fu ndmg needs for- I|g ht rail and metro systems as derived from the 0verall mvestment plans

We are cont'dent that these |nformat|on and recommendatrons w1ll faise further awareness of the |mportanee of the urban
rail sector among demsmn makers, especially those with responsibilities i in “research.

Qﬁ)

Philippe RENARD _ ‘ L Wolfgang MEYER
ERRAC Chairman ) ) o UITP President -
ERRAC member.
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Tram and Light Rail Systems in Europe

Current Market, Perspectives and Research Implications

1. I'ntroduction

For the scope of this study, Ii'ght raii_[LR] has to be -

understood along the UITP definition, l.e."a tracked, electrical-

ly driven focal means of transport, which can be developed step .

by step from.a modern tramway to a means of transport run-

ning in tunnels or above ground level. Every development stage -

can be a final stage in itself. It should however permit furthier
development to the next higher stage.” This broad definition

encompasses @ wide array of situations, from conventional

tramway, to tram-train solutions,

private traffic should be aimed for. LR systems can be devel-

oped from traditional tramway systems o planned and built as

entirely new systems. The former option being likely td happen
in many central and eastern Eurcpean cities, and the |atter
option mostly in Western European countries, )

In total, 170 systems are represented in this LRT overview in
Europe - 107 can be found within the current EU-15, 30 with-
in the new Member States joining the EU in May 2004 and 31
within the countries beyond the EU-25 (including Norway,
Switzerland but also candidate countries for the EU member-
ship such as Bulgaria, Romania and Turkey, or the 2nd enlarge-
ment wave, as weli as Western Balkan countries). This group of
countries, however heterogeneous as.it may seem, has been
constituted in order to simplify and ensure a better under-
standing of results. Hence, one should bear in mind, that light

rail situation in Romania is very different from the one in .

Norway, Switzerland or Turkey.

The aim of this study is to give a general overview of networks
(in operation, in construction and planned) and of the rolling
stock (fleet sizes and age} in order to sketch some general
trends for the future development, both for replacements as
well s new needs (extensions or new lines requiring addition-
al rolling stock). The research is based upon vigorous data
research from the most viable sources currently available,
mostly first hand, and direct primary sources provided by the
operators or the cities themselves.

S .. Chart 1. General figures
Light Rail systems are thus flexible ‘and expandable. ltisnot .. .~ . g

absolutely necessary to have an independent bed track over the . -

whole route; however, the highest degree of segregation from ' _2-._System data : Europe-wide overview

2.1 Existing systems

Among the 170 tram and LRT (941 lines], 63% of systems (107),
48% of lines (448) and 60% of track*km' (4793) are in opera-
tion within the EU-15 (See chart 2). Germany alone accounts
for more than half of these (56 systems and 2768 track™km).

- The first wave of the Enlargement will bring another 30 sys-

tems (349 tings and 2240 km) into the EU, increasing the total
system léngth of the EL-15 _by “46%. Most of the systems are in
operation in Poland, the Czech Republic and Hungary. Another
31 systems can be found in.countries that will remain outside
the borders of the enlarged EU after 2004 (144 lines and 1027
km). There:are plans for exténsions of the existing, as well as for
several new systems; in ‘well-off and tram-friendly Switzerland
and in demographic booming Turkey,

' Morginolly, some systems have single trock sections, or sections with over 2
tracks, but in this report T treck’km is to be understood as 7 km of doubie trock

8 Light Rail and Mctrao
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Fig. 1. LRT - networks in operation (systems)

19%

EU-15 New Member States Beyond EU-25

Fig. 2. LRT - networks in operation {lines}

EU-15 [ New Member States [E] Beyond EU-25

Fig. 3. LRT - networks in operation (track*km)

13%

28%

EU-15 [] New Member States Beyond EU-25

Bosnia and Herzegovina .
Bulgaria - DR
Croatia
Norway
Romania
Switzerland
Turkey
Serbia and Monteneg'ro

7 o '. :

5 . 6 66
1T 11 60
Total 33 144 1027

Chort 2. Existing systems by group of countries
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2.2. Growth of LRT systems in Europe - 15

New lines can mean: (i) cities introducing LRT for the first'tim'e'

or reintroducing them after a short hiatus or absence, or (i)
additional lines being build next to existing ones.

In 35 cities of the EU-15, new fines are being built or emstmg
lines are being extended: by sorme 809 km. In a further 74 cities,
new lines or extensions are planned (1337 km) (See chart 3} -
Among these schemes, 18 are being built and 41 are planned in
cities which do not currently offer ight rail provisions for a
total of 59 new LRT systems (See chart 4). .
According to the ERRAC business scenarios (2002), LRT devel-
opment is expected to double the length of existing systems
and increase by 50% the number of LRT systems in Western
Europe by 2020° This study demonstrates strong evidence of an
increase of roughly 40% of the track length; this figure should
be considered as a minrimum as research so far was unable to

find length data (new lines or extensions) for some 30 cities
that already have plans at their disposal, and new prejects may

* arise in-coming years. On the contrary, major oceurrences such
as economic downturn of recession.and. dlffcuity i fundmg T
{financial engmeermg) may stall-or postpone some projects. .

This data on system extensions will prowde ratios to assess -
additional needs in rolling stock.
If we have a look at the number of cities wrch LRT, then the:
increase amounts to 55%. '

Stilt this evidence demonstrates that the initial ERRAC forecast - . . -

for the track length may have been over-optimistic. On the .
other side, figures show that the ERRAC forecast for the num-
ber of cities equipped may have been slightly conservative.

*For this forecast see ERRAC: Strategic Rail Research Agenda 2020, Frst . '
Repert of the European Roif Research Advisory Council, September 2602, p. 8

Cities

Norway .- ... = 1 15
Switzerland - 1 4 23
Turkey : 2 1 1 15 1 4 3 89 .
Total Beyond e ] T NS O -
EU-25 53 S T I D P |- SR R SRR e o4

Chart 3. LRT Lines - In construction and Planned
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Fig. 4. LRT - track*km in construction

New Member States Beyond EU-25

Fig. 5 LRT - track*km plannéd

131

New Member States Beyond EU-25

Construction::
R Systems :
Austria.-
Belgium
Finland
France 5
Germany
Greece 1
Ireland 1
{taly 4
Luxembourg
Netherlands 1
Portugal
Spain 5
Sweden L . I
UK 1 14 10 140~ .
Total 18 354 41 662

Chart 4. LRT construction or plans in cities without LRT
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2.3. Growth of LRT systems in the new
Member States

No new systems are in.construction in the new Member States
(see figure ) and the only extension of an existing system is
currently being carried out in Prague while there is a plan for
tram-train in Brno: In Central and Eastern European Countries
{CEECs), the objective is rather to keep the system running and
avoid line closures. Once political support is gained, the next
step is to d'eploy investments to turn tramways into sheer light
rail standards, to increase commercial speed and refiability, such
as maximum segregation from private traffic, priority at traffic
lights, short interval. A good indicator of qualitative progress for
LRT in these countries would be to investigate the percentage of
track*km segregated from general road traffic.

Fig. 6. LRT - Length of LRT networks {km} - in operation,
in construction, and planned

I operation In construgtion Beyond EU-25

B Eu-15 New Member States

Beyond U-25
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2.4. Comparison of EU-15 and
" new Member States

. Several factors may explain this relative lack of schemes for sys-

tems in construction and planning in CEECs. The funding short-

" age is one of them but it is confident to say that the already high

density of systems in these countries is an even more refevant
factor. Systems in the new member states are relatively dense in
terms of number of systems per miltion inhabitants (average of
0.5 system/1M inhabitants) and in terms of track*km per million
of inhabitants (with an average of 3tkm per 1M inhabitants).
These average ratios are fully comparable to the German or
Belgian average. Two countries of a similar population size, the
Czech Republic and Belgium, have similar track length.

However, one should bear in mind that within the EU, Germany
and Belgium are untypical countries in terms of light rail deploy-
ment. The situation in France, United Kingdom, Spain or Haly,
where the old systems were drastically closed down in the 1950s
and 1980s and are being rebuilt today, is more common for the
EU-15. The system{1M inhabitants does not reach 0.20, compared
with over 0.36 in the new Member States, and 5 trackkm/1M
inhabitants, compared with over 126 km also for the new
Member States. Chart 5 shows that there are about 10 times more

track*km per 1M inhabitants in Germany and Belgium than in
France, Spain, ltaly or UK. This leaves space for considerable
growth in the forthcoming decades.

Judging upon the available projects for new systems and
extensions of current systems, the current EU-15 member
states are likely to evolve towards higher density of systems
while the immediate priority in the new Member States
remains current systems maintenance and upgrade; while
extensions and new systems are more difficult to construct
due to lack of funding.

In addition, if we consider the average route length and the aver-
age system length in EU-15 (respectively 11 km and 44 km) and
in the new Member States (respectively 6 km and 75 km), we can
reasonably assume that LRT operators in the new Member States
are most likely to restructure their systems to (i} offer longer
routes on heavy loaded corridors, and (i) probabiy close down
some unproductive lines or sections. However realistic this sce-
nario may be, it is extremely difficult to quantify those trends.

SooolitSystemsoo o “Track*km o Population. b System/
R e s inMinhgt D IMnhL

CzechRep. " b0 7 oo | 0.3330 0 0010300 00680
Estonia- & - [ 000 1 oo b 38 o b e e 0
Hungary - 4 C o188 SA02 b 039
Latvia. . 1 1 L 167 24 042
Poland. = - 14 1445 386 0.36
Slovakia 3 -__'B8 54 ' (.56
Germany 66 . 2768 82 0.68
Belgium 5 332 10.2 0.49
France 11 202 £0.4 0.18

UK 7 156 58.68 0.12

Spain 4 206 39.4 0.10

Italy 7 243 57.6 0.12

Chart 5. Comparison between some accession and EU countries

* Source: httpffeuropo.cuint/abefindex_enhitm
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2.5. Tram-train specific case

Cologne-Bonn (1980s) and Karlsruhe {1992) offered a pioneer=
ing experience with tram-train systems and gained recognition
as a worldwide reference. Saarbrucken followed these two
shortly after. Since then, these systems have been commercial-
ly successful. For the coming decades, tram-train -projects in
the EU member states represent one of the most important
trends. Currently, 17 systems have been proposed in 6 countries
of the EU (Finland, France, Germany, Italy, the Netherlands and
Spain), including 5 systems already in construction {Mulhouse
and Dunkirk in France, Kassel in Germany, Sassari in [taly,
Gouda-leiden in the Netherlands and Alicante in Spain).

Clearly, a priority axis in LRT research and development shoutd
focus around such systems. The present fack of {or little) regu-
lation makes it possible to favour a European approach from
the outset, and would avoid market fragmentation, thus lead-
ing to substantial economies of scaje.

[ Strategic Ratl Research Agcenda

2020




3. Tram and LRT Fleet in Europe -
The total fleet in Europe amounts to about 25,000 vehicles. - 'Fig. 7. LRT Fleet (Europe) number of vehicles
The current EU-15 member states account for 46% of the ' :
rolling stock, new member countries for 35% and countries
beyond the EU an additional 19%. The largest share of the flget
was built in the 1970s in the EU-15 and the new Member
States and in the 1980s for the second wave of enlargement.
Within the EU-35, the current EU-15 accounts Tor more than .
59% of currently operated networks in track*km (fig. 3) but -
only for 46 % of the roiling stock (Fig. 7). This discrepancy can.
be explained through the trends towards longer multi-articu-
lated vehicles up to 45 m in length for single-units, against’
rigid or bi-articulated trams with sometimes trailers in most
CEECs. Thus, these fieet figures do not necessarily reflect the
nomina capacity. Moreover, modern and reliable LRVs reduce B tu-1s New Member States [E] Beyond EU-25
the necessary reserve vehicles required to operate a system in

decent conditions. For example, BVB in Dresden managed to

increase patronage between 1991 and 2001 even though. it

reduced its fieet by half and added longer vehicles. Fig. 8. Fleet size by decade of purchase
100%

In particular, the share of the newly purchased rolling stock in 90% -

the new member states is rather low {See figure 8). While the

share of the fleet buiit after 1990 accounts for 33% in the EU- 80% ———

15, it represents only 6% for the first wave enlargement coun- 70%

tries and 10% for countries staying beyond the EU after 2004. s

It can be supposed that there will be a need for the renewal of
the fleet in those countries in the upcoming years (See all 50% +—————
charis in this section). However, financial constraints for rolting

40% «
stock replacement are likely to take the form of general over-

haul and modernisation or second hand rolling stock acquisi- 30% 1
tion for a large part of the needs. 20% 4

As a whole, it appears that 42% of the EU-15 fleet, 67% of the 10%
new Member States fleet and 48% of the Beyond EU-25 fleet 0% e r—
is over 20 years old and should be replaced before 2020. States

Ooo- [Fso-00 [ aos0 [ 7050 HE-70
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3.1. Rolling Stock: Prospective Market Volumes.

When addressing the issue of prospective market volumes; a dis-

tinction between the needs for replacement of existing: fleets.

and the new rolling stock needs for new lines or extensions has -

to be made. The current situation is shown in figure 9.

Fig. 9. LRT fleet by age (number of vehicles}

4000

| aess

3500
3000

25004

04 o iR d
Years -70 70-80 80-90 90-00 00-
Total 5804 7067 7436 3689 1132
B fu-15 New Member States Beyond EU-25

3.2. Rolling stock replacements

In EU-15, a life-cycle of 30 years is generaily assumed, but real-
fty shows that rolling stock can operate from 30 to 40 vears.
The rolling stock operational period in post-communist CEECs
can eventually be one or two decade longer. It is likely that
about 3170 vehicles built before 1970 will be replaced by 2010
in the EU-15. In the pericd 2010-2020, further replacement of
3300 trams built during the 1970s is expected. Europe-wide
rolling stock replacement forecast - with the 30 years life~cycle

in the EU-15 and 40 vear life-cycle for the rest of Europe ~ is

- shown in figure 10. For rolling stock built before the 1980s, 2
- 1:1.5 replacement ratio was assumed (i.e. 2 new vehicles to
“replace 3 old ones) to take into account the increased LRV

length and capacity.

: Fig. 10. Rolling stock'expected purchase for
" replacement market (number of vehicles)

1000
o :
" Years 2000-2010 2010-2020 2020-2030 2030-2040
Total 1996 3083 6477 7341

B eu1s New Member States [, Beyond EU-25

Until 1980C: replacement ratio 1:1.5
After 1980: replacement ratio 1:1

If a ratio of 1:2 is assumec?, which is also a possible scenario, total figures .
would be 1497, 2312 and 5802, respectively for 2000-2010, 2010-2020 and
2020-2030.

21 new vehicle 16 reploce 2 okf ones.

Light Rail and Mecliro

Systems in R

urope




14000 3"

3000
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3.3, Rolling stock needs for new lines
and extensions

Sources on planned rollmg stnc.k orders are scarce and the fol- :
lowing chapter is bases on the most comp!ete data found m_ -

the literature and in UITP sources

Fig. 11. LRVs in Europe - Current fleet and orders _: -
(identified in the literature) -

We are aware that such estimates are approximate, but they
are suf‘Fcrent to give a ‘generat trend indication.

12000 3

10000

4000 :

20003

EU-15 New Member States Beyond EU-25

Onorder B Current fleet

With this information, Torecasts can be deducted from a basic
ratio of vehicle needed per track*km. The forecast will be broad
because of variation of service fevels (interval chosen) and
because vehicle is not a sufficient indicatar for capacity {light
rail vehicle or LRVs can range from 15 to 45 m in length).

This can be done both for systems in operation asd in con-
struetion. The apparent ratio difference between systems oper-
ated and in construction (2.43 vehicle per km of track vs. 1.66)
can be partially explained by the trend towards longer muiti-
articulated vehicles, and by partial availability of data for LRVs
currently ordered.

From a methodological viewpoint, it is therefore proposed to
caleuiate a range of vehicle needs, based on two ratios of 1.66
and 2 in EU-15, and on 1.66 and 3 in Beyond EU-25.

For the 1st wave of the EU enlargement, there is little need to
show for a fleet size forecast, as there are only few plans for
new systems and little information on extensions available,

Chart 6. Rolling stock needs forecust

Fig. 12. Rolling stock expected purchase for lines
in construction and planning

1060

EU-15 Beyond EU-25

ﬂ Construction Planning Planping imax
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4, 'Concl'usio_ns
The light rail market has a high growth potential ahead.

In terms of infrastructure expressed in track*km, 2 40% growth
is confirmed. In terms of number of European cities equipped
" with LRT, the growth has reached 55%. 739 km of double track
are being built, and 1473 km are in planning stages. [f an aver-
age constzuction cost of 15 miilion EUR/km' {without rolling
stock) is assumed, the monetary evaluation of the market is in

the range of EUR30 billion over the next 20 years (EURS.5 bil-.
lion for fines in construction and EUr22 billion for planned

lines). These figures do not include expenditures-on infrastruc-
ture refurbishment andfor segregation, which s expected to
boom in the new Member States, On the infrastructure side, we
can estimate research into civil engingering activities is rather
moderate and could be range between 1 and 2 %, i.e. between
300 and 600 million euros.

As far as rolling stock is concerned, the forecast both for the
replacement and the new markets ranges between 7500 (con-
servative figure} and 9300 {maximalistic figure) for the period
2000-2020. If we take two average cost hypothesis of 1.2 and
1.5 millien EURJvehicle, we find a turnover ranging between
EUR9 and 14 billien (7500 * 1.2 and 9300 * 1.5). Research and
development (REtD) expenditures dedicated to rolling stock can
be estimated at 1.5% of this value (EUR170 million) and should
be increased to 3% (as encouraged by European Commission). It
is thought that this increase in REtD to EUR340 million could
generate return on investment between EUR450 and 1400
million through a decrease in cost between 5 and 10 %.

5. Specific recommendations

In all countries, the fight against pollution and congestion
should be tackled vigorously. in -urban areas, among others
through the promotion of efficient mass rail transpott,

Some countries of the EU-15 should drastically expand their

LRT activities, since they have 10 times less offer expressed in

track®km per million inhabitants,

In CEECs, the objective is to keep the system running and re-
organise networks around structuring corridors. Political sup-
port is needed to deploy investments to turn tramway into
sheer light rait standards.

In these countries, cohesion fund resources should be dedicat-
ed also to local and regional projects, not cnly to national
(mostly) road infrastructure projects,

If this can be achieved, these resources should be carefully
spént on both rolling stock renewals and infrastructure refur-
bishment. “Easy” investment programmes focussing on rolling
stock should be avoided.

ih Light Rail and Metro Systems in Europe
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2 Metro Systems in Europe

Current Market, Perspectives and Research Tmplications

‘3 Introductlon

For the scope of thlS study. metro has to. be unde:stood along 3
the UTTP definition; "2 tratked, electrically driven local means .
of transport, which has an integral, continuous track bed of its:

own (farge underground drelevated sections).” This results in a '
high degree of freedom for the choice'of vehicle width and, .

sengers per hour per direction - pass/h/dir.). Intervals between .
stations would be fy’picall'y more than 1 km, and because the
dlignment does not have to follow existing streets, curve radii. .
and section gradient can be more generously dimensioned and -

permits for an overall higher commereial speed.

Metro systems réquil"e."therefore. heavier investment than light

: Ilght rall 5|tuat|on in Romama is very dlfferent frum the one m S

Norway, Switzerland or Turkey

Thé ;ai'm' of this sti.:dy is to give 2 gen'eral'o'verview of the net-

~ works (in ‘operation, in’construction and planned). and 6f the
" “rolling stock (fleet sizes and age) in ordér to sketch some ger~
“eral trends for the future development, both for replacenients -
as well as new needs (extensions or new [ires requirg_"ad'dition- S

al rolling stock to maintain service level). The research is baséd

. upon'a vigorous data research from the most viable sources -
: currently svailable, mostly first harid, direct prlmary sources

prowded by the aperators or the cmes themselves, :

rail, and can be implemented only in large cities where demand =~

justifies the capital cost.

In total, there are 36 systems in Europe - 27 can be found

within the current EU-15, 3 within the new member states .

joining the EU in May 2004 and 6 within the countries beyond
the EU-25 (including Norway and Switzerland but also candi-
date countries for EU membership such as Bulgaria, Romania
and Turkey as par of the second enlargement wave). This group
of countries, however heterogeneous it may seem, has been
constituted in order to simplify and ensure a better under-
standing of results. Hence, one should bear in mind, that the

Light Baibl and Melro
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Chart 1. General figures
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2. System data: Europe-wide ovérview.
2.1. Existing systems B '
o

RN L S
Chart 2 shows that among thle 36 metro systems {138 li:?g_s). %%%%M
75% of systems (27), 85% of lines (117) and 88% of track*km’ . -
(2072) are in operation within the EU-15. The ﬁr_st wave of the: .
Eastern enlargement will bring another 3 systems. (7-lineés and.
93 km) into the EU. Another 6 systems can be found in coun- -
tries that will remain outside the borders of the ‘enlarged EU-
after 2004 (14 lines and 181 km). ) SRty

i

Ll
?@%Jé? Sl
o ;g%‘ e

Few cities in Central and Eastern European Cdt_lﬁftri_e"s [.CEE(E:.S].
invested in metro systems. They have, instead, expanded. their .
tramway systems. BERVRRRREE

¥ Marginoly, some systems hove single track sections for sections With aver 2'._' Lo
tracks}, but in this report, 1 track™em is to be understocd os 7 km af double frack

Fig. 1. Metro - systems in operation (track*kh’:)__ _'

Béyond EU-25 -

Fig. 2. Metro - networks in operation (systelhs)

8%

EU-15 New Member States

Beyond EU-25

EU-15 [O] New Member States Beyond EU-25
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2.2, Growth of Metro systems in'_Eurd;’ae'

New lines can mean (i) cities introducing a m'etro'Systérﬁ for the

first time, or (if) additional lines being built next to'gxisting'b‘nes.

In 20 cities (of which 14 are in the EU-15), new lines are being -

built or existing lines extended - that is an increase of 55% of
existing systems (of which 52% of these systems are in the EU-
15). This represents 135.3 km, of which nearly 112 krm are in the
EU-15. In a further 33 cities, 803.9 km of new lines or exten-
sions are planned {See Chart 3).

Cities in EU-15 have the lion's share of metro development with

approximately 83 % of all new construction, while new Member

States and Beyond EU—25 cities account for only'5.05 [7 kim) and i

12 % (16.5 kmi) in the constructr i of extensrons. For planned‘
metro system growth cities in. EU- 15" account; for 60% of all:
plarined schemes, with an addztlonal 9 % {45 ke) in the fiew
Member States and 31 % (155.km) i the Beyorid EU-25 coun-
tries. Please note the dominant rote, of Turkey. Among these. - .-
schemes, 3 systems are being built and 5 are planned in cities
which do not currently offer metro services (See Chart 4}

This data on system extensnons wnII prowde ratios to assess
additional needs in rol]mg stock :
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Chart 3. Metro Lines in construction or planning {in km}
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Chart 4. Construction or planning in cities without Metro

Few new systems are in construction in the new Member
States. Several factors may explain this relative lack of schemes
for systems in construction and planning in CEECs: the fund
scarcity, the refative limited number of large cities in the new
Member States, or the good public transport provision of LRT.
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In addltwn there are Iarge dnfferences in the structura system* ‘
characteristics according to country groups. Systems and fires
tend to be longer on average in EU-15 ‘countries. The average °.
route length and the system length in EU-15 (respéctively 18-

km and 76 km) differs from the typlcal values in- the new
Member States (12 km and 29 km respectnvely] ‘and in the
Beyond EU-25 countries {13 km. arid 30.5"km re5pectwely}

Similarly, systems in EU-15 have an avérage of 4.3 [mes agalnst' .

2.3 in-new Member States and Beyond EU 25 countrles

. However, a deeper analysus h1ghl|ghts that the relevant cnterla :
is the city size expressed in terms of population: Among all

cities equipped with a metro system, 10 have over 2.5 million
inhabitants, all but 2 (stanbul and Ankara) are in the EU-152
In these large cities, systems are on average 117 km long, with
2n average route length identical as the EU-15 average (18km),
The difference is thus due to the average number of lines per
system: 6.5 in cities with over 2.5 million inhabitants vs. 2.3 in
new Member States and Beyond EU-25 countries.

7in decrensing order : Poris, Istonbul, London, Maqrid, Berlin, Barceiong,
Ankorg, Athens, Lishon gad Reme fsource @ www.citypepuletion,de).

“In partlcular, the share of the newiy purchased roltmg stock is
rather low (See figure 8); the share of the fleet built after 1990 .
accounts for 34% in the EU-15, 23% for the new Membet- .
States and 17% for the countries Beyond EU-25. [t can besup-" "
posed that there will be a need for the renewal of the fléet in -

those countries in the upeoming years. However, financiat con-

straints for rolling stock replacement are fikely to take the form.
of general overhaul and’ modernisation-or of second.- hand”

rolling stock acquisition for a large part of the reeds..

As 2 whole, it appears that 48% of the EU-15 fleet, 33% of the
new Member States fleet_ and 28% of the Beyond EL-25 fleet
are over 20 years old and should be replaced before 2020.

ER Light Rail and Mectro Systems in Lurope
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have to distinguish between the needs for replacement. of
existing fleets and the new rdlling stock rigeds for new lines ot
extensions. (See ﬂgu re 9}

Fig. 9. Metro fleet by decade of purchase
{(number of cars)
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3.1. Rolling Stock: Prospective Market Volumes

When addressing the issue of prospective market volumes, we'

H

' Flg 10 Metro car replacement over commg decades
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3.2. Rolling stock replacements
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3 3 Roitmg stock needs for new lines and
extensmn RO
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Similarl'y to the suri/ey'on'iight- rail market, forecasts for rolling -

stock needs for system extensions are based ‘on an assumption

that a basic ratio of cars needed per track*km can be used. g
However, the estimate cannot bé fine-tuned as for LRT [varia< -
tion of service levels, interval chosen, Jower service on extend-
ed terminal branches, etc) because collected data is less
detailed. However, it is sufficient to give a general trend indi- -
cation by.using the same ratio of cars needled per track™kim. The

following table is an attempt to quantify the future needs on

the basis of a ratio "fleet size/track™km in- construction" avail-

able for the EU-15.

2 4_ Concmsmns -

BeyondEUZS i ::_3_

- EU-15.:; SRR

o In Operatlon In Constructmn Planned fext.
Track |ength| - . -2072: ST 3039
Fleet size 17198 Y928 25220
Fleet/km 8.30 830 . -830.

: New Member Statés :
Track length 93 7 . - 45
Fleet size 1154 87 . ‘558
Fleet/km 12.41 12.41 124
Beyond EU-25

Track fength 181 16,5 155
Fleet size 909 83 778
Fleet/km 502 5.02 502

Chart 6. Rolling Stock Needs Forecast

1

¥

iy b [ S]

[ anod M

B 15 New'wiember s{ate's' 1 Bejiond EV-25

E Constructlon 2] P:ranmng AR

o 'The metro market has a hlgh growth potential ahead espe al— :
: Fy for roilmg stock T

I terms of infrastmcture ék'pre‘ssed in track*km;the growth is -
more moderate than for LRT but still rather substan'tlai with a0
21% increase (135 km in"construction and 503 km in planning}. .- ¢
i we assume average cohstruction ‘cost of 150 million EUR/km . N o
 (without rolling stock),-the monetary evaluation of the market is ™ *..
" i the range of EUR5: billion over the fiext 20 yedrs (20 biftion" .
for-lines in construction and 75 billiori for planned' lines). These

figures do not in¢lude expenditures on infrastriicture Tefurbish-

ment arid liné automation, Refurblshment 3 expected tu oo in
the new Member States dnd aiitomation, in” EU—15 countries

Automation of conventlonai lines should be a major research L
area in the coming years. On the infrastructure side, we can esti-~ .

mate that research into civil engineering activities is father mod- A
erate and could range between 1 and 2 %, ie between EUR9SO - - - L

and EURTI00 million. © -

- As far as rolling stock is concerned, the forecast both for the
reptacement and the riew. markets is assessed at around 14,000 -

units {cars) for the period 2000-2020. f we take an average cost:
hypotheses of EUR1.5 millionlc_ar {average between motorised:
car and trailer), we find a turnover of about EUR 21 -billion.
REtD expenditures dedicated to rolling stock can be estimated at
1.50% of this value (EUR315 million} and should be increased to
30% (as encouraged by the European Commission). It is thought
that this increase in R&D to EURG30 million could generate
return on investment between EUR1.05 and EUR2.1 hillion
through a decrease in cost between 5 and 10%.
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