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Sagsbehandler
Kgbenhavn og Malme har arbejdet pa et projekt om en Oresundsmetro  jar] Zinn
i tre faser siden 2012 stettet af EU Interreg. 1 2017 godkendte EU
Interreg midler til fortsatte underseggelser i en fase 4 frem til
september 2020. @konomiudvalget blev orienteret herom den 13. juni
2017.

Det samlede projektbudget for fase 4 udger 600.000 EUR, svarende til
knap 4,5 mio. DKK i den treédrige projektperiode. EU-bidraget udger
50 procent og Kebenhavns Kommunes bidrag er 25 procent, svarende
til ca. 1,1 mio. DKK 1 projektperioden. Det er @konomiforvaltningen,
der deltager i projektet for Kebenhavns Kommune i form af arbejdstid
(ikke kontant finansiering).

Fakta om en Oresundsmetro
e En Oresundsmetro fra Malme til Kebenhavn forudsetter, at
der etableres en ny metrolinje fra Kebenhavn H til Prags
Boulevard pa Amager som Qresundsmetroen kan kobles pa.
Denne metrolinje indgar som et af flere losningsforslag i den
igangveerende KIK II-undersggelse om udbygning af den
kollektive trafik for at handtere befolkningsvakst og
byudvikling i Kegbenhavn.
e En Oresundsmetro skal ses i ssmmenhang med
Femernforbindelsen (forventes at dbne 1 2028), der vil age
godstransport pa jernbane mellem Europa og Skandinavien
markant, og dermed presse kapaciteten pa @Gresundsbroen til
persontransport pa jernbane. Dermed understoatter en
@resundsmetro overflytning af godstransport fra lastbiler til
jernbane, hvilket er en vaesentlig miljo- og klimagevinst.
e En Oresundsmetro til have afgang hvert 1,5 minut og en
rejsetid fra Malme C til Kebenhavn H pé ca. 23 min.
e Anlegsprisen er vurderet til ca. 28-30 mia. kr. inklusiv 50 %
korrektionstilleg.
e Billetindtagter er vurderet til ca. 19 mia. kr.
e Finansiering af restbelobet skal ske mellem de to lande og kan ~ Team Mobilitet
eventuelt ske via overskud fra @Qresundsbroen, nar den er
tilbagebetalt. Hertil evt. EU-bidrag. Kgbenhavns Radhus, Radhuspladsen
e Den interne rente for projektet er beregnet til 3,2%, hvilket er '
pé niveau med Cityringen (3,1%). 1550 Kebenhavn V
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Forelobige resultater af fase 4

Fase 4 har bl.a. fokus pd kommunikation om og bredere involvering af
interessenter 1 projektet. Nedenstdende aktiviteter er indtil videre
gennemfort og igangsat.

Ramboll rapport "Unlocking the Transnational Potential in the
Fehmarn Belt Region”

Rambell har for Kebenhavn, Malme og Hamborg udarbejdet en
rapport, der bl.a. beskriver betydningen af en Oresundsmetro for
Kebenhavn, Malmg, Greater Copenhagen og EU TEN-T korridoren,
hvor Oresundsbroen og Femernforbindelsen er placeret. Rapporten
bidrager endvidere til at udvikle samarbejdet mellem Kebenhavn og
Hamborg.

Rapporten indeholder nye data om betydningen af en @resundsmetro
for arbejdsmarkedet 1 Greater Copenhagen:

¢ Den kortere rejsetid med en Oresundsmetro ift. @resundstoget
betyder, at der skabes et markant storre arbejdsmarked inden
for 60 minutters rejsetid fra hhv. Kebenhavn H og Malme C.

e 2.3 mio. personer vil kunne na hinanden pa tvaers af Oresund
inden for 60 minutter med en Oresundsmetro 1 2035. Det er 1
mio. mere ind 1 dag med Qresundstoget, hvor tallet er 1,3 mio.

e Tilsvarende vil adgangen til arbejdspladser inden for 60
minutter stige med en halv mio. fra 0,8 mio. til 1,3 mio.

e En Oresundsmetro kan séledes medvirke til at udvide det
feelles arbejdsmarked og tiltreekke investeringer og arbejdskraft
til hovedstadsomréidet.

Preesentationsvideo

Der er udviklet en kort prasentationsvideo, som kommunikerer, hvad
en OQresundsmetro er og hvilke positive effekter den kan have for
Kebenhavn, Malme, Greater Copenhagen, Danmark og Sverige.
Filmen kan ses pé projektets webside www.kk.dk/oeresundsmetro.

Faktaark
Der er udarbejdet to faktaark om rejsetider med og betydning for
arbejdsmarkedet af en Qresundsmetro.

Oresundsmetro Executive

Med henblik pa at udbrede kendskabet til projektet blandt centrale
interessenter, er der nedsat et metrorad Oresundsmetro Executive.

Det vil vere et forum for dialog mellem reprasentanter fra
erhvervslivet, forskningsverdenen og projektets parter med henblik pa
at kvalificere arbejdet for en Oresundsmetro.

Oresundsmetro Executive har pd nuvarende tidspunkt felgende
medlemmer:
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Jorn Neergaard Larsen, tidligere beskaftigelsesminister og
direkteor i DA (formand)

Torben Moger Pedersen, adm. dir. PensionDanmark
Thomas Woldbye, adm. dir., Kebenhavns Lufthavne A/S.
Claus Jensen, forbundsformand, Dansk Metal.

Per Christensen, forbundsformand for 3F

Katia K. Ostergaard, adm. direkter i HORESTA

Trine Winterg, Prodekan, Kebenhavns Universitet.

Mads M. Nergaard, Owner/founder, Mads Nergaard —
Copenhagen A/S.

Bert Nordberg, styrelseordforande, Vestas

Ulrika Hallengren, VD, Wihlborgs

Dan Olofsson, styrelseordforande, Sigma

Kerstin Tham, rektor, Malmo Universitet

David Polfeldt, VD, Massive Entertainment

Forste made atholdes den 20. august 2018.

Vedlagt:

@resundsmetro slutrapport fase 3

To faktaark om hhv. rejsetider og betydning for
arbejdsmarkedet af en @resundsmetro

Rambell rapport: Unlocking the Transnational Potential in the
Fehmarn Belt Region
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Denne rapport er udarbejdet af Kgbenhavns Kommune og Malmé stad.

STYREGRUPPE
Bo Andersson, formand, Malmg stad
Seren Tegen Pedersen, nastformand, Kgbenhavns Kommune.

TILKNYTTEDE STYREGRUPPEN
Malmg stad: Christer Larsson, Jan-Inge Ahlfridh, Jan Haak, Johan
Emanuelson.

PROJEKTLEDELSE
Malmg stad: Malena Méller, Klas Nydahl.
Kgbenhavns Kommune: Jeppe Grgnholt-Pedersen, Jarl Zinn.

EKSTERNE KONSULENTER
Rambagll, Metroselskabet, Trailc, Ehrenberg Kommunikation.

FOTO OG ILLUSTRATIONER

Metroselskabet, @resunds Brokonsortiet, Rambgill,

Palludan Fremtid, Malmg Arena, Malmg stad og Kgbenhanvs Kommune,
Cees van Roeden, Jakob Boserup, Pierre Mens.

LAYOUT
KK Design

Kabenhavn/Malmg, 2017.
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OM SGRESUNDSMETROPROJEKTET
En @resundsmetro mellem Kgbenhavn og
Malmg er visionen om en baneforbindelse
under @resund med afgang hvert 1,5 minut

og en rejsetid pa ca. 20 minutter. Det er en
fremsynet og baredygtig livsnerve, som kan
binde regionens to storste byer og Greater
Copenhagen txttere sammen og skabe gget

tilgengelighed og sammenhangskraft.

Fra 2012 til 2017 har Kebenhavns Kommune
og Malmg Stad, med statte fra EU’s Interreg-
fond (European Regional Development Fund),
udarbejdet forundersogelser i tre faser for en

ODresundsmetro.

« ORESUNDSMETRO 2017



)) FASE 1 OG I (2012 -2015)

| fase | og Il af forundersagelsen er anlegsteknik, linjefaring,
stationsudformning, miljgeffekter, samfundsgkonomi og dyna-
miske effekter blevet undersegt.

Samlet set viser analyserne, at en @resundsmetro vil veere
anlegsmaessigt og byggeteknisk realiserbar. | Kgbenhavn vil
den indgd i metrosystemet, der forudsattes udbygget med f.
eks. M6 og M7 som en ringlinje pa streekningen: Kgbenhavn H
— Prags Boulevard — @sterport — Kgbenhavn H. En @resunds-
metro kan pa afgarende vis styrke integrationen i regionen ved
at @ge fremkommeligheden med en hurtig og fleksibel trans-
port over @resund og @ge antallet af rejsende.

En @resundsmetro planleegges som en fererles, hajfrekvent og
hurtig (120 km/t) baneforbindelse mellem Kebenhavn og Malme.
Erfaringerne med fgrerlgse metroforbindelser fra metroen i
Kgbenhavn er, at de er rettidige og meget palidelige for brugerne.
En @resundsmetro kan skabe bedre forhold for pendlere og

bespgende og understgtte udviklingen af et mere integreret
arbejdsmarked. Samtidig aflastes @resundsbroen for regional-
tog, sa der er kapacitet til flere godstog og hgjhastighedstog.

@resundsmetro kan gge antallet af rejser i den kollektive trafik
over @resund med op til 35 procent fra 54.000 til 65-73.000
passagerer dagligt.

Anlaegsprisen vurderes til at vaere knap 30 mia. DKK (inkl. 50
procent korrektionstilleeg), hvoraf ca. 20 mia. DKK omfatter
kyst-kyst delen. Finansieringen kan ske via billetindteegter, der
er estimeret til ca. 19,3 mia. DKK; tilskud fra EU og statsbidrag/
broafgifter fra @resundsbroen. Etableringen af en @resundsme-
tro kan ske ved, at den danske og svenske stat beslutter, at pro-
venu fra @resundsbroen fra 2035, ndr broen er tilbagebetalt,
kan reinvesteres i infrastruktur i Greater Copenhagen som det
statslige bidrag. @resundsmetroen er dermed i vid udstraekning

brugerfinansieret og bliver en 3. etage” pa @resundsbroen.

ORESUNDSMETRO 2017 »
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)) INTRODUKTION FASE llI

Konkurrencen om at tiltreekke investeringer pa globalt plan har
aldrig veeret sterre. Steerk infrastruktur; kvalificeret arbejdskraft
og sarlige vaekstdynamoer og styrkepositioner er tungtvejende
kriterier; nar globale virksomheder etablerer sig. Der er brug for
samarbejde, sa Greater Copenhagen kan udmarke sig som en
attraktiv international metropol og sikre regionen international
konkurrencekraft og langsigtet bzeredygtig udvikling.

Visionen er; at Greater Copenhagen skal vaere et internationalt
knudepunkt for investeringer og viden. En mere sammenhan-
gende region, med kortere rejsetid, udvider den kritiske masse
for forskellige virksomheder og giver regionen international kon-
kurrencekraft.

@resundsmetroen indgar i Greater Copenhagens Trafikcharter
(2016) — en fazlles aftale om en velfungerende og bearedygtig
trafikal infrastruktur som forudseetning for at skabe en konkur-
rencedygtig metropolregion.

Figur | Greater Copenhagen.

| fase lll er undersagt kobling til hejhastighedstog, veegtning af funktionaliteten, omkostninger
og miljgpavirkning, ssmmenkobling af bydele i Kebenhavn og Malmg, effekter af kortere rejsetid,

samt kommunikation om en @resundsmetro.

Hovedresultater

* Den korte rejsetid pa ca. 20 min. skaber et sterre feelles ar-
bejdsmarked og udvider lokalmarkedet. Det betyder, at flere
mennesker kan na hinanden indenfor 60 minutters rejsetid.

En forerles metroforbindelse sikrer hgj rettidighed og
stor palidelighed. Det er godt for pendlere og erhvervsli-
vet og skaber mulighed for en god work-life balance.

* De kortere rejsetider nedbryder de mentale barrierer og
gger integrationen i hele Greater Copenhagen.

Kombineres @resundsmetroen med hgjhastighedstog bliver
det konkurrencedygtigt ift. flyrejser mellem Kgbenhavn og
Stockholm. Rejsetidsgevinsten vil veere ca. 30 min. samtidig
med, at man kan arbejde eller hvile uforstyrret pa togrejsen.

« ORESUNDSMETRO 2017

Resultater fase Il - Forundersogelse

* Anlaegsprisen for kyst-kyst delen af en @resundsmetro er

genberegnet. Den koster ca. 20 mia. DKK inkl. 50 procent
korrektionstilleg. Den kan bygges pa 6/2-7 ar og har kun
marginale miljgkonsekvenser.

Der er national, regional og lokal interesse for en @re-
sundsmetro, men opfattelsen af dens effekter er for-
skellig. Kendskabet til de lokale og regionale effekter, og
sammenhange med Femernforbindelsen og hgjhastig-
hedstog, er begransede.

@resundsmetroen er placeret pa EU's TEN-T ScanMed
korridor, der skal sikre balanceret gkonomisk vaekst i hele
korridoren fra Skandinavien i nord til Italien i syd. @re-
sundsbroen og Femernforbindelsen er pa ScanMed kori-
doren. EU Kommissionen DG Move ser store potentialer
ved en @resundsmetro i forhold til at sikre en mere effek-
tiv udnyttelse af @resundsbroen og Femernforbindelsen.



)) DEN FALLES UDFORDRING
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Greater Copenhagen har behov for at @ge den internationale
konkurrencekraft i forhold til andre sammenlignelige storby-
regioner, nar det kommer til at tiltreekke internationale investe-
ringer og talenter.

Flere udenlandske virksomheder og talenter kan medvirke til at
@ge produktiviteten. Via investeringer udefra kan man fa mere
ud af de eksisterende ressourcer og @ge den kritiske masse |
Greater Copenhagen. Det fremmer vaekst og udvikling.

Det er samtidig en region i befolkningsmaessig veekst. | perioden
2015 — 2025 vil regionen vokse fra 3,8 mio. til 4,1 mio. indbyg-
gere. Et stigende befolkningstal er positivt i forhold til et starre
lokatt hjemmemarked og dermed en kritisk masse, der kan styrke
tiltreekningen af investeringer og talenter

Men et voksende befolkningstal stiller ogsa krav til en velfunge-
rende transportinfrastruktur; som kan sikre hgj og effektiv
mobilitet.

i) 6 ma S

Trafikalt udfordres Greater Copenhagen fremover pa flere om-
rader:

Femernforbindelsen dbner forventeligt i 2028 og fordobler
antallet af godstog over @resund. Godstog har i nogle tilfeelde
forrang for persontog. Miks af togtyper (gods- regional- og
hgjhastighedstog) vil dermed presse persontransporten pa
bane.

Sverige planleegger hgjhastighedstog fra 2035, der kan kare
op til 320 km/t. De skal forbinde Stockholm med henholdsvis
Ggteborg og Malmg, og en videre forbindelse til Kebenhavns
Lufthavn og potentielt Hamborg. Det udvider lufthavnens
daekningsomrade og understgtter dermed lufthavnens veekst-
vision Expanding CPH om 40 mio. passagerer.

| dag sker 85% af al persontransport ifalge @resundsinstituttet
pa tveers af Dresund via Dresundsbroen. Handteres den vok-
sende banetrafik ikke, er der risiko for; at @resundsbroen og
Femernforbindelsen kan blive fremtidige flaskehalse for veekst
og udvikling.

ORESUNDSMETRO 2017 »
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)) GRESUNDSMETROEN UDVIDER DET FUNKTIONELLE
ARBEJDSMARKED OG SKABER PLADS TIL VAEKST

Fase Il har fokuseret pa, hvilken betydning en @resundsmetro
kan have for Kgbenhavn, Malmg og Greater Copenhagen. Rejse-
tidsberegninger viser;, at en @resundsmetro ikke kun kan ggre
Kgbenhavn og Malmg til bydele hos hinanden, men ogsa kan
binde hele Greater Copenhagen bedre sammen.

Ifalge Dresundsinstituttet rejste der i 2015 gennemsnitligt 95.900
personer over Jresund (enkeltrejser) dagligt. 75.000 rejste via
Oresundsbroen og 20.900 via Helsinger - Helsingborg. Af de
75.000 personrejser via @resundsbroen blev 32.100 af rejserne
foretaget med tog, hvoraf 17.000 udgjorde rene pendlingsrejser.

Antallet af kollektive rejser forventes i flere prognoser i 2030
at stige til 54.000 rejser pr degn. Men med en @resundsmetro
kan antallet af kollektive rejser potentielt stige til 65.000-73.000
personrejser i dagnet i den sydlige del af @resund.

Sammen med @resundsbroen og Femernforbindelsen, er @re-
sundsmetroen placeret pa TEN-T ScanMed korridoren, det falles
koordinerede transportnetvaerk i EU. Pendlere, forretningsrej-
sende og turister kan bruge metroen over @resund og dermed
skabe plads til flere og forskellige togtyper pa @resundsbroen.

Betydningen af en @resundsmetro er; at den funktionelle region
og lokalmarkedet indenfor 60 minutters rejsetid udvides. Det

U

Fiern
Gods
Regional
Lokal

Fiern
Gods
Regional

Presunds-
\ metro ,

Figur 2 @get banetransport og miks af flere togtyper presser kapaciteten
i jernbaneinfrastrukturen. Med en @resundsmetro kan der skabes den
nedvendige kapacitet.

betyder, at flere mennesker kan fa kortere rejsetid til job, ud-
dannelse, forretningsrejser eller kulturelle oplevelser pa tveers

af regionen.

Med en @resundsmetro kan mentale barrierer over @resund
nedbrydes og Greater Copenhagen bindes bedre sammen.

« ORESUNDSMETRO 2017
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)) ORESUNDSMETROEN BINDER BYER SAMMEN

| fase Ill er rejsetidsgevinster inklusiv. middelventetid med en
@resundsmetro blevet analyseret. Med @resundstoget er den
rene rejsetid mellem Kebenhavn H og Malme C i dag 35 minutter.
Med en @resundsmetro bliver rejsetiden reduceret til ca. 20
minutter. Det vil 22ndre mobiliteten pa tveers af @resund radikalt
i Greater Copenhagen.

Kgbenhavn og Malmg bliver hinandens bydele

Byerne bliver til bydele hos hinanden. Den kortere rejsetid be-
tyder nemlig, at borgere, forretningsrejsende og turister kan na
mange rejsemal i begge byer indenfor 45 minutter.

Det bliver muligt at opretholde en god work-life balance, sa man
fx bade kan na at bringe bgrn i institution og foretage indkeb,
selv om man har job pa den anden side af @resund.

Forretningsfolk, forskere og medarbejdere fra Malmg vil fx kunne
nd til Copenhagen Science City i Kebenhavn pa kun 22 minutter
(inkl. middelventetid ved start af rejse) med en @resundsmetro.
Det er en rejsetidsbesparelse pa 37 minutter sammenlignet med
Dresundstoget.

o

Figur 3 Kortet viser rejsetider (inkl. middelventetid ved start af rejse) fra hhv. Kebenhavn H og Malme C over @resund med @resundstoget (10
min. drift) til den anden side. Markegron: rejsetid mindre end 30 min., lysegren: 30-45 min., gul: 45-60 min. og red: mere end 60 min. rejsetid.

Figur 4 Kortet viser rejsetider (inkl. middelventetid ved start af rejse) fra hhv. Kebenhavn H og Malme C over @resund med en @resundsmetro og Dresunds-
toget (10 min. drift) til den anden side. Morkegron: rejsetid mindre end 30 min., lysegren: 30-45 min., gul: 45-60 min. og red: mere end 60 min. rejsetid.

ORESUNDSMETRO 2017 »
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Tilsvarende kan kabenhavnere nd til en speciallege, spise mid-
dag i Gamla Staden eller maske en koncert i Malmg Opera pa
22-30 minutter. Rejsetidsgevinsten for rejser til Malmg vil typisk
vaere 10-20 minutter sammenlignet med @resundstoget i dag.

Den kortere rejsetid skaber grundlag for en sterre udveksling
af arbejdskraft. Seerligt den hgje frekvens og rettighed, som en
@resundsmetro har, giver pendlerne optimale mulighed for at
rejse pa tveers af @resund med en sikkerhed for at na frem til
tiden.

Det er vigtigt for pendlerne pa den ene side, og for virksom-
hedernes muligheder for at kunne tiltreekke kvalificeret arbejds-
kraft pa den anden side, uden at det gar ud over arbejdskraftens
work-life balance. Pa den made understatter en @resundsme-
tro en "liveable” storbyregion.

Med en markant @get tilgeengelighed opnds der mulighed for et
bedre match pa arbejdsmarkedet mellem virksomheder og en
kvalificeret arbejdskraft. Tiltreekning af kvalificeret arbejdskraft og
lokalisering af virksomheder, som har behov for en central belig-
genhed, vil fa bedre forudseetninger

Tilsvarende vil lokalmarkedet blive sterre, og det kan medvirke
til at nedbryde mentale barrierer, sidan at forretningsfolk eller

Stationer Rejsetid med Rejsetid med Tidsgevinst
Qresundstog  @resundsmetro
Prags Blvd. st. 48 18 30
Islands Brygge st. 43 20 23
Kebenhavn H 40 22 18
Rigshospitalet st. 59 22 37
Radhuspladsen st. 45 27 18
Nordhavn st. 53 27 26
Krydstogtkaj st. 57 31 26
Ny Ellebjerg st. 48 35 13

Tabel | Eksempler pa rejsetidsgevinster (inkl. middelventetid ved rejsens
start) fra Malme med @resundsmetro kombineret med anden kollektiv
trafik i Kebenhavn.

« ORESUNDSMETRO 2017

turister fx veelger at spise frokost pa den anden side af @resund,
fordi rejsen er s kort. Det kan gavne turismen og detailhandlen
i de to byer.

Der er regionale potentialer

Visionen om en @resundsmetro reekker imidlertid langt videre
end at binde Kgbenhavn og Malmg trafikalt bedre sammen.
Pendlere er typisk villige til at rejse i op mod en time mellem
bolig og job. Med kun ca. 20 minutters rejsetid mellem byerne
betyder det, at ved skift til andre kollektive transportmidler som
fx S-tog, letbane, Pdgatog og bus, udvides det funktionelle re-
gionale arbejdsmarked indenfor 60 minutters rejsetid markant.

Den kortere rejsetid med en @resundsmetro vil binde forsk-
nings- og uddannelsesinstitutioner bedre sammen og skabe
potentiale for virksomheders ggede anvendelse og dermed
produktivitet. En @resundsmetro vil understgtte tripel-helix-
samarbejdet mellem forskning, virksomheder og det offentlige.
Ved et velfungerende og sammenhaengende kollektivt trafiksy-
stem, skabes der grundlag for vaekst i bade erhvery, uddannelse
og turisme, som kan styrke byernes og regionens position inter-
nationalt.

Tilsvarende er der potentiale for, at den reducerede rejsetid kan
oge tilgeengeligheden til kulturinstitutioner i hele regionen.

Stationer Rejsetid med  Rejsetid med Tidsgevinst
Qresundstog  @Dresundsmetro

Malmo C 40 22 18
Gustav Adolfs torg 43 32 Il
Stadshuset 49 32 17
Triangeln stn 37 33 4
Folkets park 51 34 17
Rosengards 58 41 17
centrum

Hoja 60 43 17

Tabel 2 Eksempler pa rejsetidsgevinster (inkl. middelventetid ved rejsens
start) fra Kebenhavn med @resundsmetro kombineret med anden kol-
lektiv trafik i Malmaé.



)) ORESUNDSMETROEN SKABER FORBINDELSE TIL

HGJHASTIGHEDSTOG

| fase Ill har beregninger vist, at en @resundsmetro tilknyttet
svenske hgjhastighedstog kan blive konkurrencedygtigt i forhold
til fly mellem Kebenhavn og Stockholm.

Sverigesforhandlingen er en satsning pa at bygge mindst 100.000
flere boliger og udbygge infrastrukturen med hgjhastighedstog
i Sverige fra 2035. Hgjhastighedstog skal forbinde Stockholm-
Malmg/Kebenhavn pd den europeeiske TEN-T ScanMed korri-
dor og reducere rejsetiden med tog.

Streekningen har i dag 4 mio. personrejser om aret, og togets
markedsandel udger 25 procent. | 2039 forventes 5,2 mio. per-
sonrejser med en markedsandel til toget pa 57 procent, svaren-
de til 3 mio. personrejser iflg. Sverigeférhandlingen. Toget bliver
konkurrencedygtigt sammenlignet med fly og farer til et skifte i
markedsandelene.

Rejsen fra Kebenhavn H, med ©@resundsmetro og hgjhas-
tighedstog til Stockholm, kan gares pa ca. to timer og 50 minut-
ter Brugte man Qresundstoget og skiftede til hgjhastighedstog
i Malmg, for at kere videre til Stockholm, ville man kun na til
Nykoping ca. | 10 km. syd for Stockholm pa den samme rejsetid.

Flyrejse fra Kgbenhavn H via Kastrup-Arlanda og til Stockholm
C tager ca. tre timer og et kvarter, der inkluderer transport til
og fra lufthavnen, sikkerhedstjek og ventetid. Den samlede rejse-
tid er ca. 30 minutter leengere end med @resundsmetroen og
hgjhastighedstoget.

Pa togturen opnas der adgang til flere stationer pa streekningen,
og man kan arbejde eller hvile uforstyrret pa hele rejsen fra cen-
trum til centrum. Foruden kortere rejsetid bidrager togrejsen til
en mere miljgvenlig og baeredygtig persontransport.

Figur 5 Kebenhavn-Malme-Stockholm med hhv. @resundstog (bld) og med @resundsmetro (red).

ORESUNDSMETRO 2017 »
Resultater fase Il - Forundersogelse



)) ANLAGSOMKOSTNINGER OG TEKNISKE FORHOLD

| fase lll er der gennemfert uddybende analyser af anleegsteknik,
sikkerhedskoncept og lovgivning, og derudover er anleegsprisen
for kyst-kyst delen blevet genberegnet.

Boret tunnel

Flere tunnelalternativer med og uden lavbro er tidligere blevet
undersggt. En 22 km. lang boret tunnel under Saltholm vurderes
at veere sarlig miljgmaessig gunstig i en anlegsfase. En tunnel
med to spor i adskilte kanaler i ét plan samt kanaler for instal-
lationer; ventilation og vedligehold vurderes at veere den mest
fordelagtige byggetekniske ,anlegsekonomiske og driftsmaessige
lzsning.

Sikkerhed

For en 22 km. lang tunnel under @resund er det vigtigt, at den
lever op til de hgjeste sikkerhedsstandarder. Et sikkerhedskon-
cept er blevet analyseret nermere og viser, at det er muligt at
bygge en sikker tunnel under @resund. Det vil vaeere muligt at
planlzegge med 7 tog med |20 passagerer i hvert rgr pa samme
tid, og en mulig frekvens pa op til 36 tog/time, svarende til 100
sek. mellem hver afgang.

v I o
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. afvanding Service og drift
\ 4.3 m2 14,6 m2
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\\ .
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Figur 6 Tvaersnit af tunnelrer.
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Lovgivning

Greenseregional infrastruktur forudsztter; at lovgivning i Dan-
mark og Sverige kan handtere en ny fast forbindelse. Jernbane-
lovgivningen i Danmark og Sverige er kun marginalt forskellige
og muligger, at der kan bygges en boret tunnel til en metrofor-
bindelse under @resund.

Anlegspris

Anlaegspris for den valgte lgsningsmodel med en boret tunnel
under Dresund er blevet genberegnet. Beregningerne er robuste
og viser, at det vil koste ca. 20 mia. DKK inkl. 50 procent kor-
rektionstillzeg at bygge kyst-kyst streekningen fra Prevestenen
ud for Amager pa den kgbenhavnske side til Scaniaparken pa
Malmgsiden. Undergrunden bestar af kalk, der er erfaring med
fra Citytunnelen i Malmg og metroen i Kgbenhavn. Projektering
og anlegsarbejde kan samlet set gennemfares pa 6/2- 7 ar og vil
kun have marginale miljgkonsekvenser i selve anlaegsfasen.

Trafikrum 21,4 m2

Forsyning,
afvanding / y
4,3m2.  /

s S

Y /
s/
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)) KENDSKAB TIL GRESUNDSMETROEN - DENS BETYDNING OG

EFFEKTER

| fase Ill er der blevet gennemfart en interessentanalyse og ud-
arbejdet en kommunikationsplan.

Der er interesse for @resundsmetro — men kendskabet bgr oges
27 kvalitative interviews er blevet gennemfert med negleaktorer
pa nationalt, regionalt og lokalt niveau. Heriblandt politikere, repree-
sentanter fra erhvervslivet, fagforound m fl.i Danmark og Sverige.

Interviewene viser en stor interesse og et positivt syn pa visio-
nen om en Qresundsmetro. Men der er forskellige opfattelser
af, hvad den vil betyde lokalt, regionalt, nationalt og pa EU niveau.
Der er ingen tvivl om, at Kebenhavn og Malmg bliver bydele hos
hinanden, og at metroen har stor betydning for et mere integre-
ret arbejdsmarked, handel og turisme.

Men den regionale og nationale effekt opleves forskelligt af ak-
tgrerne. Der eksisterer bl.a. en begranset viden om betydningen
for Greater Copenhagen ved sammenhangen mellem kapacite-
ten ved @resundsbroen og konsekvensen af dobbelt sa meget
gods pa bane, nar Femernforbindelsen abner. Dertil kommer

JYLLAND

\\ Esbjerg

SLESVIG-
HOLSTEN

Bhd Schwartau

-

Libeck

™=

‘ Bremerhaven

'[ravemunde O

sammenhzengen med hgjhastighedstog fra Stockholm til Malmg/
Kebenhavns Lufthavn.

Foranalyserne viser, at en @resundsmetro netop kan handtere
disse fremtidige trafikale udfordringer i Greater Copenhagen.

Ingen tvivl i EU Kommissionen om en @resundsmetros betyd-
ning for en mere effektiv @resundsbro og Femernforbindelse
EU Kommissionens DG Move er ikke i tvivl. En @resundsmetro
ligger pa den sakaldte TEN-T ScanMed korridor, der forbinder
Skandinavien i nord og Italien i syd. TEN-T har til formal at sikre
balanceret gkonomisk vaekst i Europa.

Sammen med Hamborgs S4-Bahn-projekt, pa streekningen mel-
lem LUbeck (Bad Oldesloe) og Hamborg, kan en @resundsme-
tro skabe den ngdvendige kapacitet over @resund, til at hand-
tere en fordobling af gods pa jernbanen, nar Femernforbindelsen
abner. Hermed vil de to projekter sikre en mere effektiv udnyt-
telse af de store statslige investeringer, der er placeret | @re-

sundsbroen og Femernforbindelsen.
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Figur 7 @resundsmetro (lysebld) er iflg. EU kommissionen pd EU’s TEN-T ScanMed korridor (red),

som ogsd Dresundsbroen (bld) og Femernforbindelsen (gren) er.
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)) DET VIDERE ARBEJDE

)

Kebenhavn og Malmg gnsker at fortsette med at skabe forud-
seetninger for en @resundsmetro og @ge informationsniveuet og
dialogen om metroens udformning og egenskaber. Kebenhavn
og Malmg har derfor ansggt om midler og har faet bevilget fra
Interreg-programmet til en fierde fase af forundersggelsen.

Fase IV vil bla. inkludere kommunikation m.v. pa baggrund af
interessentanalysen i fase Ill. Hertil vil der blive sat fokus pa be-
tydningen af gget jernbanekapacitet pa den europaiske TEN-T
ScanMed korridor; og dermed en mere effektiv udnyttelse af

Fakta om en Dresundsmetro

* Pris: ca. 30 mia. DKK inklusiv 50 procent korrektionstilleeg.
Prisen daekker kyst-kyst streekningen, en lokal landstreekning
fra kysten frem til Malmé C med stationerne Vastra Ham-
nen og Malmé C, korte lokale landstreekninger fra kysten pa
Amager frem til tilslutning med M6/M7-streekningen mellem
Prags Boulevard og Klgvermarken, samt det nadvendige eks-
tra metromateriel til at betjene Malma.

* Billetindteegter: ca. 19,3 mia. DKK jf. Incentive Partners, 201 3.

* Rejsetid: Kebenhavn H - Malmg C: ca. 20 minutter.

« ORESUNDSMETRO 2017

bade @resundsbroen og Femernforbindelsen. Arbejdet vil inklu-
dere en sammenlignende analyse af S4-Bahn-projektet mellem
Hamborg-Libeck og en @resundsmetro. De regionale og lokale
effekter afdeekkes neermere for at se, hvilke synergier en QDre-
sundsmetro kan give i et mere funktionelt og sammenhzngende
arbejdsmarked. Det kan fx vaere sygehuse, forskningsinstitutioner
og turisme i Greater Copenhagen. Samfundsgkonomien og dy-
namsike effekter i relation til bla. Femernforbindelsen vil vaere
relevant at undersgge naermere.

* Afgang hvert [,5 minut.

* Tunnellengde fra kyst-kyst: 22,1 km.

* Max kapacitet: 36 tog i timen /retning.

* Max hastighed: 120 km/t.

* Tunnelens dybeste punkt: 55 m under vandoverfladen.

* Byggetid: 62 - 7 ar.






FREMTIDENS BANENET OMKRING QRESUND?

Om 20-30 ar kunne et fzlles banenet se saledes ud — med fjerntog, regionaltog,
S-tog, Pagatog, metro og letbaner i ét system.
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The Oresund Metro — our future connection
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Railway

\ B < 30 min
EMBACEN CENTRAL STATION - < 45 min
- < 60 min

[ <75 min

<90 min

Much larger joint labour market

GROWTH The Oresund Metro will depart every 1.5 minutes and will have a travel time of
approximately 20 minutes. This is a reduction of almost 50 percent compared with
I 3 the train via Oresund Fixed Link today.
FROM MO
By reducing travel times with an Oresund Metro and making more efficient
o 2 3 o connections, the catchment area within 60 minutes from Copenhagen Central

Station or Malmé Central Station across Oresund will grow by one million up to

LARGER LOCAL MARKET a total of 2.3 million people in 2035.
WITHIN 60 MIN. TRAVEL

Consequently, the joint labour market will increase. Furthermore, the number
of workplaces within 60 minutes travel will rise from 800,000 to 1.3 million. This
is 500,000 more workplaces. This will increase the potential joint labour market
significantly and make the Greater Copenhagen region even more attractive for
businesses, investment and highly skilled labour.

Financing

Construction costs are estimated at EUR 4 billion (incl. 50% uncertainty add-on).
The project will primarily be user-financed through ticket revenues, estimated at a
little more than EUR 2.6 billion, with possible EU support as well as possible sup-
port from both the Danish and Swedish governments. Both countries can decide
to apply the ticket revenues from the Oresund Fixed Link as state financing from
2035, when the Oresund Fixed Link will be paid off.

Fact sheet 2 /2018
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The Oresund Metro — our future connection
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Reduced travel time and better connectivity

Time is money and time means quality of life. A driverless high-speed metro line,
between the two largest cities in Greater Copenhagen — Copenhagen and Malmo
— will have a great impact on the region’s connectivity. The Oresund Metro will depart
every |.5 minutes with a travel time of approximately 20 minutes. This is a reduction
of almost 50 percent compared with the train via Oresund Fixed Link today.

With an Oresund Metro the travel time between i.e.:
=p Copenhagen Central Station to Malmo Central Station: 23 minutes
=p European Spallation Source (ESS) to Copenhagen Bio Science Park: 84 minutes

All examples of a reduction in travel time of approximately 20 minutes compared
with the train via Oresund Fixed Link. An Oresund Metro will solve the future
transport bottleneck issues across the Oresund Fixed Link, as the number of
freight trains, high-speed trains and regional trains increases when the Fehmarn
Belt Fixed Link opens. In combination, an Oresund Metro and the Oresund trains
will be able to handle future passenger demand and create a robust and reliable
public transport system.

Financing

Construction costs are estimated at EUR 4 billion (incl. 50% uncertainty add-on).
The project will primarily be user-financed through ticket revenues, estimated at a
little more than EUR 2.6 billion, with possible EU support as well as possible sup-
port from both the Danish and Swedish governments. Both countries can decide
to apply the ticket revenues from the Oresund Fixed Link as state financing from
2035, when the Oresund Fixed Link will be paid off.

Fact sheet |1 /2018
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THE RAPID TRANSIT RAILWAY LINE (S4) AND THE ORESUND METRO
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THE RAPID TRANSIT RAILWAY LINE (S4) AND THE ORESUND METRO

PREFACE

In 2011 the European Commission presented a coherent vision for the future

of European transport and mobility in the white paper, “Roadmap to a Single
European Transport Area”. By doing so the Commission adopted initiatives

for the next decade focusing on building a competitive transport system that
will increase mobility, remove major barriers in key areas and fuel both growth
and employment. The aim was to create a more competitive and resource-
efficient transport system in part by optimizing the performance of multimodal
logistic chains throughout Europe. Part of the objective was to reduce Europe’s
dependence on imported oil and cut carbon emissions in transport by 60% by
2050.

To foster collective action towards the achievement of this objective, a
comprehensive infrastructure policy has been developed around the Trans-
European Transport Network (TEN-T). Reaching throughout Europe, the TEN-T
network connects the continent by creating European transport corridors.

The TEN-T has the potential to create growth, connectivity and sustainability
by connecting the regions and urban nodes in Europe and optimizing the
performance of multimodal logistic chains. Germany, Denmark and Sweden
are part of the longest European corridor known as the Scandinavian-
Mediterranean Corridor.

The Fehmarn Belt Fixed Link between Germany and Denmark will be one of the
most significant developments along the North-South axis, just like the Brenner
Base Tunnel.

However, establishing the Fehmarn Belt Fixed Link can lead to capacity
constraints and bottleneck situations as the traffic flow increases between
Sweden in the North and Germany in the south. Thus, bottlenecks can occur in
Hamburg and between Copenhagen and Malmo.

This report highlights the potentials of two rail projects to solve bottleneck
situations which can arise as a consequence of the Fehmarn Belt Fixed Link.
The projects are the Rapid Transit Railway Line (S4), running between Hamburg
and Bad Oldesloe, and the Oresund Metro, running between Copenhagen

and Malmo. In some sense, these two rail projects can be regarded as missing
puzzle pieces in the Scandinavian-Mediterranean Corridor which enables a
more efficient use of the Fehmarn Belt Fixed Link and the Oresund Bridge.

The report describes how both projects can be expected to create growth,
connectivity and sustainability. The two projects solve important local and
regional connectivity and accessibility problems between Hamburg and Llbeck
as well as between Copenhagen and Malmé. Thus, the two projects are a
fundamental element in unlocking the transnational potential in the Fehmarn
Belt Region.



“Creating a better connected Europe is of
fundamental importance to future growth
and prosperity. In this regard developing
the Fehmarn Belt Region through the
Fehmarn Belt Fixed Link is vital. Making
the most of the Fehmarn Belt Fixed Link
also means to take a wider perspective
and to support it by establishing better
regional and local links.

The Rapid Transit Railway Line (S4)

and the Oresund Metro represent such
links. Thus, they can be seen as keys to
unlocking the transnational potentials in
the Fehmarn Belt Region”.

Mr. Pat Cox

Coordinator for the Scan-Med Corridor.
Former President of the European Parliament (2002 - 2004)

THE RAPID TRANSIT RAILWAY LINE (S4) AND THE ORESUND METRO
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EXECUTIVE SUMMARY

With the completion of the Fehmarn
Belt Fixed Link in 2028, one of the
most important missing links in the
TEN-T Scandinavian-Mediterranean
corridor will be in place. Commuting
time between Copenhagen and
Hamburg will decrease from 4.5

to 2.5 hours and the total distance

for freight between Germany and
Sweden will decrease by 160 km. This
is expected to be a major contribution
towards the integration of
metropolitan regions into a powerful
space of cooperation and innovation,
which will greatly enhance the regions
global visibility and competitiveness.

However, without the establishment
of local and regional rail projects,

the Fehmarn Belt Fixed Link will not
operate efficiently. Traffic bottlenecks
are found at the crossing of the
Fehmarn Belt, but also on its access
routes. Hamburg Central Station
already faces problems with too many
train departures, and Copenhagen
Airport is currently operating at close
to maximum capacity for passenger
trains.

Given the expected increase in
passenger and freight trains once

the Fehmarn Belt Fixed Link is
completed, this will most likely lead to
congestion, timetable delays, longer
commuting times, as well as increased
costs and delays for freight transport.
These factors will hamper growth, and
thereby reduce the competitiveness
of The Fehmarn Belt Region.

Furthermore, without additional

local and regional rail projects, the
expected modal shift from high-
emission transport modes to greener
ones (rail and sea) will not occur as
much as it could. This will curtail the
effect of the Fehmarn Belt Fixed Link
in achieving the EU-target to reduce
greenhouse gas emissions in the
transport sector in 2050 by at least
60% compared to 1990-levels.

This report describes the potentials
of the Rapid Transit Railway Line
(S4) running between Hamburg

and Bad Oldesloe, and the Oresund
Metro, running between Copenhagen
and Malmo. Both projects will

solve important local and regional
connectivity and accessibility
problems. Furthermore, they are both
expected to contribute to growth
and the desired model shift towards
greener transportation modes.

Concretely the Oresund Metro

is expected to result in a greatly
enhanced labour market and to
solve expected capacity problems
between Copenhagen and Malmo.
The project will primarily be user-
financed through ticket revenue,
with a possible EU support, as well
as support from both the Danish and
Swedish states. Both countries have
the unique option to apply the ticket
revenues from the Oresund Bridge
as state financing from 2035, when
the bridge is paid off by its users.

In that sense, the project is cost-
neutral in terms of its effect on state
expenditure.

The S4 will relieve an existing
bottleneck situation at Hamburg
Central Station and an expected

one between Hamburg and LUbeck
once the Fehmarn Belt Fixed Link is
established. An increased demand for
long-distance passenger and freight
trains heading towards Scandinavia
via Fehmarn is expected and the S4
will free up much-needed capacity to
allow for this increase. Furthermore,
the S4 will increase the attractiveness
of public transportation in the local
area by reducing the distance from
home to the next rapid transit station,
increasing the frequency of train
services and improving connectivity
to destinations within Hamburg.

The two projects are described in this
report in relation to three interlinked
agendas: Connectivity, growth and
sustainability.
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THE THREE AGENDAS
- CONNECTIVITY, GROWTH AND SUSTAINABILITY
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THE EU TEN-T NETWORK
AND THE SCANDINAVIAN-
MEDITERRANEAN
CORRIDOR

THE CENTRAL
OBJECTIVES OF THE
TEN-T CORE NETWORK
POLICY ARE TO

« Enhance cross-border
connections and remove
bottlenecks

* Integrate different transport
modes (road, rail, air, sea) to
secure multi-modality

< Eliminate technical barriers
currently hindering the
interconnection of the transport
networks of the Member States.

The Trans-European

Transport Network

The Trans-European Transport
Network (TEN-T) is a European
Commission policy directed towards
the implementation and development
of a Europe-wide network of roads,
railway lines, inland waterways,
maritime shipping routes, ports,
airports and railway terminals. TEN-T
aims to establish a comprehensive
network, covering all European
regions, and a core network, linking
the most important nodes to the
comprehensive network!

With these objectives, the policy aims
at harmonising infrastructure policies
and streamlining investments at
European, national, regional and local
levels across Member States.

The Scandinavian-Mediterranean
Corridor (ScanMed) (see map, page
9) is the longest of the nine core
transport corridors in Europe. It
stretches from the Finnish-Russian
border in the north to Italy in the
south and includes the Oresund
Bridge, connecting Sweden and
Denmark, the future Fehmarn Belt
Fixed Link, connecting Denmark and
Germany, as well as the Brenner Base
Tunnel Corridor connecting Austria
and lItaly.?

The coming Fehmarn Belt Fixed

Link connecting Germany and
Denmark is a vital element in creating
the ScanMed Corridor. According

to European Coordinator of the
ScanMed Corridor, Mr. Pat Cox, the
Fehmarn Belt Fixed Link is one of the
two most significant developments
along this crucial North-South axis.
The other being the Brenner Base
Tunnel between Austria and ltaly, for
final ending in Malta.®

1. https://ec.europa.eu/transport/themes/
infrastructure/about-ten-t_en

2. https://ec.europa.eu/transport/sites/transport/files/
infrastructure/tentec/tentec-portal/site/brochures_
images/CorridorsProgrReport_version1_2014.pdf

3. From: https://ec.europa.eu/transport/themes/
infrastructure/scandinavian-
mediterranean_en
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THE EUROPEAN SCANDINAVIAN-
MEDITERRANEAN CORRIDOR
SOURCE: RAMBOLL
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THE FIXED LINK AND THE
FEHMARN BELT REGION

The Fehmarn Belt Region

The Fehmarn Belt Region consists
of Schleswig-Holstein, the City

of Hamburg, the western part of
Mecklenburg-Vorpommern and the
Greater Copenhagen Region which
spans Eastern Denmark and Skane in
Southern Sweden, including the city
of Malmé. The region is home to 9
million inhabitants which is roughly
comparable to Greater London.

The Fehmarn Belt Region is one

of the most innovative regions in
Europe. The region’s innovative
capacity is reflected by the fact that
Copenhagen, Hamburg and Malmé
collectively filed over 9,000 patents
between 2008-2012. Compared to
neighboring regions, this equals the
number of patents filed in Helsinki,
Stockholm and Oslo in the same
period.* The large innovative capacity
is primarily found in the many
research institutions, especially in the
Life Science sector, but also in other
areas including Green Tech, thus
making the region highly knowledge-
intensive.® This is exemplified
through a projected 4 billion Euro
investment into new large-scale
research infrastructure, which will
place the joint region as the world’s
no. 1 place for research in life science
and material science. The emerging
research institutions XFEL, PETRA IlI,
ESS, MAX IV are expected to conduct
applied research and development
that is close to market and the close
cooperation among the scientists
involved has already contributed
greatly towards the integration of the
joint region.

The Fehmarn Belt Region (see

map, page 11) is among the wealthy
areas of Europe. GDP per capita is
significantly higher than the 2016
EU28 average of EUR 29,215 per
capita. With a value of EUR 49,059 in
the Greater Copenhagen Region and
EUR 62144 in Hamburg, the region

is characterized by a high degree of
prosperity.

However, the Fehmarn Belt

Region lacks an increase in growth
rates compared to neighboring
metropolitan areas. Over the past 10
years, growth has stagnated when
compared to benchmarking cities.®

Connecting these metropoles, as
well as the other parts of the region
through better infrastructure, offers
a great opportunity to unlock the
transnational potential of the region
and thereby increase economic
growth and regional development.
This would encourage higher
European integration and prosperity.”
A closer integration of the entire
region also conforms with the
strategies of the three countries in
question, all of which are connected
to the EU Commission’s Roadmap
and goals for a single European
transport area. The Fehmarn Belt
Fixed Link will be able to foster

a better connection and aid in
increasing sustainable growth rates.

4. Eurostat (2018) from http://ec.europa.eu/eurostat/

web/metropolitan-regions/data/database

5. Greater Copenhagen: Why Greater Copenhagen.
From: http://www.greatercph.com/why

6. Rambgll (2016): Collaborative Growth.

7. Rambagll (2016): Collaborative Growth.
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NORWAY

SWEDEN

Greater
Copenhagen Region
GDP/capita: €49.059
Inhabitants: 3,920 mio.
Labour force: 2,133 mio.
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Potentials and forecasted traffic of
the Fehmarn Belt Fixed Link

The Fehmarn Belt Fixed Link is
projected to open for traffic in 2028.
Once it is established, commuting
times will decrease considerably and
passenger and freight transport is
expected to increase. Commuting
time from Copenhagen to Hamburg
will decrease from 4.5 to 2.5 hours.
As a result, forecasts estimate the
number of train passengers travelling
between continental Europe and
Scandinavia to rise substantially
after the opening of the fixed link,
especially between the European
continent and Sweden, which

will see an increase in passenger
volume of 11% in 2035 compared to
current levels.® See figure presenting
forcasted passenger traffic between
continental Europa and Scandinavia
below.

For freight, the total distance
between Germany and Sweden will
decrease by 160 km, thus allowing for
potential time savings of 2 to 3 hours
per trip°In effect, the total freight
volume is forecasted to grow by 2.2%
per year in the period 2018 - 2035
and the number of freight trains
through the Fehmarn Belt Fixed Link
is forecasted to grow to more than
19,000 trains in 2035. Depending on
the underlying assumptions for train
operations this would be equivalent
to between 75 and 80 trains every 24
hours." The Fehmarn Belt Fixed Link
will thereby position Scandinavia as
a more attractive business region for

FORECASTED PASSENGER RAIL TRAFFIC
BETWEEN CONTINENTAL EUROPE AND

SCANDINAVIA, 2018-2035

areas beyond Northern Germany. See
figure presenting forcasted freight
traffic across The Fehmarn Belt Fixed
Link below.

By connecting Northern Germany to
the Nordic Countries, the Fehmarn
Belt Fixed Link will further encourage
development of a coherent labor
market, in which companies have
access to a large labour pool among
the 9 million inhabitants as well as
easier access to foreign markets.
The more efficient infrastructure
also provides quicker and cheaper
access to markets in Central Europe
and Scandinavia through the shorter
travel routes.

In terms of sustainability the Fehmarn
Belt Fixed Link is (for passenger
transport) forecasted to lead to a
modal shift from short haul air travel
between Scandinavia and Central
Europe to the more environmentally
friendly long-distance passenger
trains. Between 335,000 and 381,000
passengers per year or 1 percent of
all air travel passengers between
Scandinavia and Central Europe are
forecasted to shift to train travel

in 2030.? As a result, the Fehmarn
Belt Fixed Link will aid achieve the
EU-target of reducing greenhouse
gas emissions in 2050 in the transport
sector by at least 60% compared to
1990-levels.

8. Intraplan Consult GmbH & BVU Beratergruppe (2016).
,Verkehrsprognose fur eine Feste Fehmarnbeltquerung
2014 - - Aktualisierung der FTC-Studie von 2002%. Fur
Femern A/S.

9. The prognosis forecasts an increase in the number of
freight trains to 32 trains per day in the opening year of the
FBL, 36 trains per day after 3 years, and 38 trains per day
after 10 years. The prognosis also forecasts a slight decrease
in passenger volume of 1.1 percent per year during the last
10 years of the prognosis, mainly due to lower expectations
for GDP growth.

10. HTC (2016). ,Importance of Fehmarn Belt Fixed Link for
Rail Freight Services on the Scandinavia - Germany corri-
dor”, Transport Market Study on behalf of Naturschutzbund
Deutschland.

11. The forecast is based on Intraplan Consult GmbH (2014):
Verkehrsprognose flr eine Feste Fehmarnbeltquerung
2014. The original traffic prognosis includes two scenarios,
Case A (sensitivity scenario) and Case B (main scenario),
which differ mainly in terms of expected GDP growth, but
also in terms of the number of passenger trains. The figures
in this report are based on Case B. The original forecast,
however, is based on the initially projected opening of the
FBL in 2022. The forecast in this report is instead based on
the new opening year in 2028. In practice, this means that
we extrapolate the growth from 2011-2021 in the original
forecast to continue until 2027. This also means that the
traffic jump due to the FBL is imposed in 2028 instead of

in 2022 as in the original forecast. Finally, the forecasted
number of freight trains differs depending on whether
German or Danish train operation assumptions are applied,
which explains why reported train numbers deviate from the
numbers provided elsewhere in the report.

12. Intraplan Consult GmbH & BVU Beratergruppe (2016).
,Verkehrsprognose flr eine Feste Fehmarnbeltquerung 2014
- Aktualisierung der FTC-Studie von 2002, Fir Femern A/S.

FORECASTED FREIGHT RAIL TRAFFIC
ACROSS THE FEHMARN BELT FIXED

LINK, 2018-2035
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THE RAPID TRANSIT
RAILWAY LINE S4

Description of the project

In 2015 the City of Hamburg had

a population of nearly 1.8 million

and the entire metropolitan area of
Hamburg a population of 5.3 million.®
The metropolitan area is serviced by
an extensive public transport network
that encompasses a high frequency
rapid transit railway system (S-Bahn),
designed to provide commuters with
a fast and reliable public transport
service from the outskirts into the city
of Hamburg, a very high frequency
metro system (U-Bahn) within the
city as well as busses and regional
trains (Regionalbahn and Regional
Express).

Between 2006 and 2016 the public
transport system of the metropolitan
area has experienced a 26.5% increase
in passenger trips™ that is expected
to continue as the city’s population is
forecasted to grow by an additional
9.1% until 2035.°

At the same time Hamburg, with
the third largest port in Europe, is a
major transit zone for goods. With
the opening of the Fehmarn Belt
Fixed Link, the amount of freight
transported by rail to and from
Hamburg over the Fehmarn Belt
Fixed Link is expected to increase
significantly.”®

Yet experts have warned that the
road and rail infrastructure in and
around Hamburg is already reaching
full capacity.” Especially Hamburg
Central Station, which constitutes

the backbone of the railway system

in Northern Germany with more

than 800 regional and long-distance
passenger trains a day, is forecasted
to experience substantial problems
with excess capacity utilisation and
overcrowding of its regional and long-
distance platforms in the near future®

Based on a forecasted increase in
public transport passenger numbers
and freight transport via rail and
considering already existing capacity
constraints - especially at Hamburg
Central Station, the City of Hamburg
and the State of Schleswig-Holstein
have agreed to build an additional
rapid transit railway line, the S4, in the
Northeast of Hamburg.

The S4 project pursues
several objectives

* Increase the capacity of the
existing railway lines for long-
distance passenger trains
and freight trains between
Hamburg and Lubeck as
well as between Hamburg and
Scandinavia, by largely
unbundling regional
passenger rail services from fast
mid- and long-distance passenger
and freight rail services.

* Increase the capacity of Hamburg
Central Station by reducing the
number of regional trains using
the regional and long-distance
platforms at the station.

» Transferring regional passenger rail
services to rapid transit rail services
and using existing rapid rail service
facilities.

* Improve the connectivity
for commuters in East
Hamburg by largely replacing the
current regional trains on the line
from Bad Oldesloe to Hamburg
by an equally fast but more
frequent rapid transit service with
additional stops along the way.

* Improve the accessibility of inner
city destinations for commuters
in East Hamburg by
eliminating the necessity to change
trains at Hamburg Central Station.

* Improve the accessibility of
Hamburg airport for commuters

in the Eastern Metropolitan

region of Hamburg by allowing a
more convenient change of trains
at Hamburg-Hasselbrook station.

In so doing, the S4 line (map of S4 on
page 15) is expected to be beneficial
not only to Hamburg’s regional public
transport system but also to the
planned Fehmarn Belt Fixed Link by
enabling the long-distance passenger
trains and freight trains to reach their
full capacity potential and run on
time.

Socio-economic impacts

The S4 project is expected to
generate several positive impacts

on a transnational, regional as well

as local level. These impacts relate
primarily to improved accessibility,
connectivity and reliability of
passenger and freight rail transport,
such as more frequent services and
seamless travel for passengers in the
region or additional capacity for long-
distance passenger trains and freight
trains. This in turn can be expected to
generate positive impacts on urban
and economic development, as well
as reduce CO2 emissions and urban
air pollution. In addition, investments
to diminish noise pollution are
expected to significantly reduce noise
levels along the current and planned
railway tracks. These impacts are
presented in the following sections.

While most of the local and regional
impacts can be considered as
resulting directly from the S4, the
wider transport, economic and
environmental impacts, especially
as they relate to the Fehmarn Belt
Fixed Link, can be considered indirect
impacts. By removing important
infrastructure bottlenecks, the S4
enables the Fehmarn Belt Fixed Link
to substantially reduce travel times
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The Rapid Transit Railway Line S4 (red), Source: City of Hamburg.

between Hamburg and Copenhagen
and, in so doing, to reach its full
potential and meet its connectivity,
growth and sustainability targets.

At this point in time, no
comprehensive analysis of both the
regional and supra-regional socio-
economic impacts of the S4 has yet
been conducted. The supra-regional
transport impacts of the S4 project
were analysed as part of a 2009
analysis by the Federal German
Transport Ministry of the railway
system in Hamburg. This analysis
attached a positive monetary value
of approximately EUR 30 million per
year to the transport related supra-
regional impacts of the S4 project.
Of these, slightly more than 60%
could be attributed to improvements
in freight train and long-distance

passenger train services and the
remainder to improvements in
regional passenger train services.”
The Federal Transport Infrastructure
Plan (Bundesverkehrswegeplan) from
2016 pointed out the need to further
investigate options for expanding

the capacity of Hamburg Central
Station given new traffic forecasts.
Conseqguently, the 2009 analysis is
currently being updated with newer
traffic data, with results expected

to be available in the second half of
2018. Likewise, the States of Hamburg
and Schleswig-Holstein have
commissioned a benefit analysis of
the S4. This analysis which is currently
being elaborated, focuses explicitly
on the regional transport impacts
that the S4 project will generate for
passenger train services between
Hamburg and Bad Oldesloe.

KEY FACTS ON THE S4

The S4 is a new S-Bahn line that
will run mainly parallel to and partly
on the existing railway tracks from
Hamburg-Altona over Hamburg
Central Station in the direction of
LUbeck up until the town of Bad
Oldesloe. Through this the area
between Hamburg-Hasselbrook and
Bad Oldesloe will be integrated into
Hamburg’s rapid transit system.

5 new stations to be added between
Hamburg Central Station and Bad
Oldesloe.

20 km of new double tracks/single
tracks to be constructed and 16 km
of existing tracks to be upgraded.

S-Bahn trains will operate on both
AC and DC traction,

enabling the use of both the rapid
transit and the existing rail tracks.

Convenient change of trains
towards S1to Hamburg Airport at
Hamburg-Hasselbrook and Central
Station.

Costs of the project currently
estimated at approximately EUR
1 billion (excl. of general price
increases).

The planning phase has been
completed and the project is
currently undergoing the plan
approval process. If no major
delays arise, the S4 can potentially
be fully operational at around the
time the Fehmarn Belt Fixed Link is
completed in 2028.

13. Statistikamt Nord (2017). ,,Bevolkerungsstand, Bevolker-
ungsdichte und Bevdlkerung nach Altersgruppen in der
Metropolregion Hamburg®.

14. Hamburger Verkehrsverbund (2007). ,Verbundbericht
2006“; Hamburger Verkehrsverbund (2017). ,Verbundbericht
2016

15. Institut der deutschen Wirtschaft (2017). ,,Bevolker-
ungsentwicklung in den deutschen Bundeslandern bis
2035".

16. Intraplan Consult GmbH & BVU Beratergruppe (2016).
,Verkehrsprognose flr eine Feste Fehmarnbeltquerung
2014 - - Aktualisierung der FTC-Studie von 2002“. Fur
Femern A/S.

17. HWWI & HSH Nordbank (2015). ,,Metropolregion Ham-
burg 2020. Verkehrsinfrastruktur und ihre Auslastung®.

18. DB Netz AG (2012). ,,Plan zur Erhéhung der Schienenwe-
gkapazitat (PEK) fur den als vsl. in naher Zukunft tGberlastet
erklarten Schienenweg Bahnhof Hamburg Hbf*.

19. Intraplan, BVU and SMA+ (2009). ,Entwicklung und Bew-
ertung eines Konzeptes fir den Schienenknoten Hamburg*,
on behalf of the Federal Ministry of Transport.
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The Connectivity Agenda: The S4
creates additional capacity for long-
distance passenger and freight trains
and improves regional connectivity
and accessibility

Expanding the capacity of long-
distance passenger trains at
Hamburg Central Station and on the
railway line to Fehmarn via Libeck
The railway track between Hamburg
and Bad Oldesloe is currently
operating at nearly 90% of its
theoretical capacity of 266 trains per
day, providing little to no margin to
increase the number of either freight
trains, regional or long-distance
passenger trains.?® The S4 will reduce
capacity utilisation of the existing
tracks by shifting most of the current
regional trains to the new rapid transit
railway tracks. Furthermore, the S4
will use the rapid transit platforms

at Hamburg Central Station instead
of the regional train platforms. This
will reduce the number of trains on

the regional and long-distance train
platforms at the Central Station by
approximately 110 and the number
of passengers by approx. 15,000
passengers daily. 2 Compared to a
little more than 800 regional and
long-distance trains and more than
500,000 passengers a day in 2014
for the whole Central Station, these
are substantial numbers?? and will
contribute significantly to reducing
the capacity problems at Hamburg
Central Station.?®

Through these two effects, the S4
will free up much needed capacity
that will allow the number of long-
distance passenger trains heading
towards Scandinavia via Fehmarn
to be increased to meet additional
demands once the Fehmarn Belt
Fixed Link opens. Currently, the
Deutsche Bahn expects an increase
in the number of long-distance
passenger trains on that route by
nearly 45% to 26 trains per day,
compared to 2015

CURRENT AND FORECASTED AVERAGE
NUMBER OF DAILY TRAINS ON THE
EXISTING AND PLANNED S4 TRACKS

o
(9
o
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Source: SchiiBler-Plan (2013), Hamburger Verkehrsverbund GmbH

(2018), Deutsche Bahn (2014)

Expanding the capacity for freight
train services on the railway line to
Fehmarn via Libeck

Without the additional railway tracks
for the S4, this forecasted increase
in freight train traffic demand
cannot be met due to capacity
constraints between Hamburg and
Bad Oldesloe, and goods would
have to be transported by road.
Demand for the freight train services
between Hamburg and LUbeck is
forecasted to grow by 4 trains a day
to meet increased demand, which
would constitute an 1% increase
over the status quo of 35 trains.?®
Approximately 9.5 million tonnes

of goods per year are forecasted to
be transported over the Fehmarn
Belt Link by rail in the year after its
opening. This creates a demand for
additional 78 freight trains a day on
the railway tracks between Hamburg
and Fehmarn (exclusive of an
additional small number of empty and
maintenance trains).*



Improving connectivity and
accessibility of inner city destinations
and Hamburg Airport for commuters
in North-Eastern Hamburg

The new S4 will add five new train
stops between Bad Oldesloe and
Hamburg Central Station. In addition,
it will continue straight on from
Hamburg Central Station through the
city until it reaches the new long-
distance railway station Hamburg-
Altona in the West. Despite adding
five stops along the way, the total
travel time between Bad Oldesloe
and Hamburg Central Station will only
increase marginally, from forecasted
37 to 41 minutes, due to a faster

on- and off-boarding process, a faster
acceleration of the trains and faster
travel speed (max. 140 km/h).2° In
addition, commuting times between
Bad Oldesloe and Hamburg will be
reduced due to seamless travel for:

a) Commuters who previously had
to travel longer distances until they
could board a train in the direction of
Hamburg.

b) All commuters who wish to get off
at one of the new stations before the
Central Station as well as the inner-

city stations after the Central Station.

c) All commuters wishing to access
the airport. They will have the
possibility to switch trains to the
airport more conveniently at the
station Hamburg-Hasselbrook.

THE RAPID TRANSIT RAILWAY LINE (S4) AND THE ORESUND METRO

The frequency of trains on the S4
line will increase at peak hours from
approx. every 15 minutes between
Ahrensburg and Hamburg to every 10
minutes and from approx. 30 to 20
minutes between Bargteheide and
Ahrensburg. On the last segment of
the S4, between Bad Oldesloe and
Bargteheide, the S4 will continue

to operate a service every hour. In
addition, by shifting the current
regional trains to the new rapid
transit railway tracks, an increase in
the punctuality rate of trains from
currently 86% will be achieved.
Preliminary results of the regional
benefit analysis indicate that these
improvements in connectivity,
accessibility and reliability

of passenger train services

are forecasted to lead to an
approximately 18 percent increase in
the total number of passengers trips
to 97100 on a given workday on the
S4 once it is completed, compared to

a scenario without the S4. % Based on

current estimates, it is expected that
around 85 percent of this increase

in passenger train trips will come
from car drivers leaving their car at
home and taking the train instead.
This in turn would reduce the number
of car kilometres by about 168.000
per working day, equivalent to 50.3
million kilometres per year.

Adding to this the improvements

in connectivity, accessibility and
reliability of other regional train
services, the S4 is forecasted

to reduce the travel times for
approximately 168.000 daily car
drivers in and around Hamburg. Their
travel time savings are expected to
amount to approximately 556.000
hours per year.?’

¥

Connectivity

0%

CAPACITY UTILIZATION

NEARLY

20. DB Engineering & Consulting GmbH (2016). .Neubau
S-Bahnlinie S4 (Ost) Hamburg - Bad Oldesloe. Planfeststel-
lungsabschnitt 1. Unterlage 1 - Erlduterungsbericht®.

21. BWVI (2017). ,Multi-track expansion Hamburg-Bad
Oldesloe (S4) as part of the Scan-Med Corridor”.

22. Deutsche Bahn (2014). ,Der Hamburger Hauptbahnhof
- Hamburg Hauptbahnhof ist der wichtigste und groBte
Bahnhof in Norddeutschland®.

23. DB Netz AG (2012). ,,Plan zur Erhéhung der Schienenwe-
gkapazitat (PEK) fur den als vsl. in naher Zukunft Gberlastet
erklarten Schienenweg Bahnhof Hamburg Hbf*.

24. SchuBler-Plan (2013). ,S4 (Ost) Hamburg Hasselbrook -
Bargteheide: Vorentwurfsplanung Los Hamburg
Anlage 3, Erlauterungsbericht

25. SchuBler-Plan (2013) The train figures and capacity utili-
sation refer to the most heavily frequented section between
Wandsbek and Ahrensburg.

26. DB Netz AG (2017). ,Hamburg und Schleswig-Holstein
wachsen zusammen. Die S-Bahn Linie S4 von Hamburg nach
Bad Oldesloe”; Hamburger Verkehrsverbund GmbH (2017);
S-Bahn Hamburg GmbH (2017).

27. Intraplan Consult GmbH (2018). ,Nutzenermittlung der
S4 Hamburg - Bad Oldesloe in Anlehnung am Verfahren der
Standardisierten Bewertung - Auswertungen fur den AK
Kommunikation®.
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The Growth Agenda: The S4
enhances transnational and regional
economic integration as well as
urban development

Facilitating business and trade across
the Fehmarn Belt

By increasing the capacity of the rail
infrastructure, the S4 is expected to
improve the economic opportunities
between the metropolitan areas

of Hamburg and the Greater
Copenhagen Region as well as the
regions of Ostholstein in Germany
and Storstroms County in Denmark.
The increased frequency of the long-
distance passenger trains that will
become possible through the S4 will
make it more attractive to commute
to or do business on the other side
of the Fehmarn Belt Link. Overall, the
faster connections make it possible
for Denmark to reach 10 million
German citizens within three hours.
And the Scandinavian market, then
faster and more easily accessible,

has 20 million potential customers
for German businesses.?® This gives a
variety of new business opportunities
between the Scandinavian countries
and Germany as well as Central
Europe.

Enhancing business opportunities
and labor market integration
between Hamburg and Libeck

The S4 can be expected to also
generate positive impacts for
residents and businesses in the

city of LUbeck. For commuters and
business travellers, the increase in the
frequency of train connections can be
expected to raise the attractiveness
of the public transport connection
between Lubeck and Hamburg and
of LUbeck as a place to live or do
business. As a result, the labour
markets of the two cities could grow
closer together. In addition, business
travellers and commuters to other
parts of Germany will equally benefit
from an improved accessibility as the
additional long-distance passenger
trains allow them to continue their
journey south without having to
change trains at Hamburg Central
Station. Likewise, the port of Lubeck
could also benefit from additional
capacities for freight trains heading to
or coming from Hamburg or the rest
of continental Europe.

Improving the attractiveness of
North-Eastern districts of Hamburg
and the framework conditions for
urban development

Current and new residents in the area
between Hamburg Central Station
and Bad Oldesloe can be expecting
to benefit from the S4 in several
ways. By reducing the distance from

home to the next rapid transit station,

increasing the frequency of train
services and improving connectivity
to destinations within Hamburg,

the S4 will first and foremost
increase the attractiveness of public

transportation in the area. In addition,

residents along the railway tracks will
experience a reduction in noise levels
from trains due to additional noise
protection measures (see section
below). Together with a potential
reduction in road congestion from
an expected reduction in car traffic
and a removal of train crossings, the
area will likely provide better living
conditions for current residents as
well as an increase in their property
values.

The Sustainability Agenda: The
S4 reduces the adverse impact of
transport on the environment and
people

Reducing the adverse impact of
transport on pollution and

climate change

The S4 is expected to induce a
modal shift from cars to the new

S4 of approximately 12,400 trips

per workday. This in turn would
reduce the number of car kilometres
by about 168,000 per workday,
equivalent to 50.3 million km per
year.?® This expected to result in a
moderate reduction of nearly 2,000
tonnes of CO? emissions per year.

In addition, fine particulate matter
and NOx pollution will also decrease,
given the lower emission of these
substances from rail as compared

to road traffic.*° Indirectly the S4
can also be expected to contribute
to achieving the Fehmarn Belt

Link’s contribution to reducing CO,
emissions from transport. For freight
transport the Fehmarn Belt link is
forecasted to lead 9.5 million tonnes
of goods to be transported by freight
trains. Without realizing the S4 these
goods would most likely have to be
transported by truck instead.

Reducing the adverse impact of
transport on people’s health

Once operational, the S4 will lead
to a reduction in traffic noise from
both rail and road traffic. These
include quieter trains as well as
noise-insulating walls that will be
constructed or replaced on a total
length of 45 km.*' They will shield
off noise from the new rapid transit
trains as well as from the regional,
long-distance and freight trains on
the already existing tracks that run in
parallel to the new S4 tracks.*?

Growth

Sustainability

28. Copenhagen Economics: Regional Effects of a Fixed
Fehmarn Belt Link Final Report 2006

29. Intraplan Consult GmbH (in Bearbeitung). Standard-
isierte Bewertung der S4 Hamburg - Bad Oldesloe; Arbe-
itsergebnisse zum Stand Dezember 2017. Im Auftrag der
Nahverkehrsverbund Schleswig-Holstein GmbH. Munchen.

30. Umweltbundesamt (2016). ,,Emissionsdaten”. Retrieved
from: https://www.umweltbundesamt.de/themen/
verkehr-laerm/emissionsdaten#textpart-1

31. DB Netz AG (July 2017). ,,Hamburg und Schleswig-Hol-
stein wachsen zusammen - Die S-Bahnlinie S4 von Hamburg
nach Bad Oldesloe”.

32. DB Engineering and Consulting GmbH (2016-08-09).
,Neubau S-Bahnlinie S4 (Ost) Hamburg - Bad Oldesloe,
Planfeststellungsabschnitt 1 - Unterlage 1 - Erlduterungs-
bericht”; DB Netz AG (2017). ,Fragen und Antworten zur
Podiumsdiskussion vom 23.10.2017*.
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THE ORESUND METRO

Description of the project

The Greater Copenhagen Region

is a metropolitan region that spans
Eastern Denmark (Region Zealand
and the Capital Region of Denmark)
and Region Skane in Southern
Sweden. Four million people live

in the Greater Copenhagen region.
The Danish and Swedish parts are
today connected via the Oresund
Bridge and serviced by regional trains
running between Copenhagen and
Malmé and their hinterlands.

When the Fehmarn Belt Fixed Link
opens, the number of train passengers
crossing the Fehmarn Belt between
Central Europe and Scandinavia will
double compared to 2011-levels, as will
the number of freight trains.** Add to
this the high-speed trains in Sweden
which are expected to be introduced
after 2040 to connect Stockholm

with Malm®, Copenhagen Airport and
potentially to continue to Hamburg,
as well as a general expansion of
long-distance trains in the region.
Additionally, Copenhagen Airport
aims to expand its customer base
from 29 million passengers per year

in 2017 to 40 million passengers per
year in 2030, adding to the existing
passengers on the route.

These events combined will put
pressure on the current railway
capacity between Copenhagen and
Malmé. Even if new infrastructure
investments are made to and from the
Copenhagen Airport, the hinterland
connections on both sides of the
Oresund Bridge will continue to have
a maximum capacity usage and thus
be vulnerable to even small delays
which will have direct impact on the
regularity on the line. Meanwhile the
tracks across the Oresund Bridge
will be challenged, as capacity will
increasingly be occupied by the

long-distance high-speed trains and
freight trains as well as regional trains
in the future.®

In this respect, a Oresund Metro

(see map on page 21) between
Copenhagen and Malmo aims at
relieving current infrastructure
especially around the bottlenecks,

as well as enabling an expansion

of the public transport capacity
between the two cities. Furthermore,
it allows the separation of local/
regional trains between Copenhagen,
Copenhagen Airport and Malmo, from
long-distance and freight trains, all of
which share the same tracks today.

The construction costs are estimated
at EUR 4 billion (incl. 50% uncertainty
add-on), of which two-thirds
accounts for the coast-to-coast
infrastructure. The project will
primarily be user-financed through
ticket revenue, estimated at a little
more than EUR 2.6 billion, with

a possible EU support, as well as
support from both the Danish and
Swedish states. Both countries have
the unique option to apply the ticket
revenues from the Oresund Bridge
as state financing from 2035, when
the bridge is paid off by its users.

In that sense, the project is cost-
neutral in terms of its effect on state
expenditure, and can be viewed as a
‘third floor’ to the present Oresund
Bridge.

The Oresund Metro aims to:

* Improve local and regional
mobility in the metropolitan area
of Copenhagen and Malmo
in the Greater Copenhagen Region.

+ Relieving the Oresund Bridge of
a considerable amount of local and
regional trains to create more

capacity for long-distance high
speed and freight trains.

* Expand the effective labour
markets within a 60-minute
commute in the region between
Copenhagen/Malmé city centres.

» Facilitate closer collaboration of
research and education,
tourism flows and
business sector investment as
well as the expansion
of Copenhagen Airport.

* Increase the catchment area of
Copenhagen Airport and connect
to long-distance high-speed trains
between Stockholm and
Copenhagen to
improve competitiveness
of train trips compared to
short-haul flights.

Socio-economic impacts

and wider benefits

The Oresund Metro will improve both
local and regional accessibility across
Oresund in the Greater Copenhagen
Region, as well as facilitate improved
connectivity and growth prospects
across the entire Fehmarn Belt
Region. The main socio-economic
effects primarily relate to higher user
benefits through lower travel times,
higher reliability of passenger and
freight traffic, as well as an expansion
of the accessible labour market
within commuting distance from
Copenhagen and Malmd, respectively.

The socio-economic effects of a new
metro line across the Oresund have
been investigated in a Cost-Benefit
Analysis based on both Danish and
Swedish guidelines. The analyses
show that the project has a socio-
economic return of 3.2% which is
comparable to the Metro City Ring
and metro to the Nordhavn currently
under construction in Copenhagen.*®
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KEY FACTS OF THE
ORESUND METRO

The Oresund Metro is projected
as a driverless, high frequency

rail connection with departures
every 1.5 minutes. The metro line
will be integrated into the existing
transportation networks in both

THE ORESUND METRO

mmm  Oresund Metro
== = = Metro possible extension

\
vd

The Oresund Metro (red). Source: The City of Copenhagen.

Compared to similar projects outside
Copenhagen, the Oresund Metro
provides a better socio-economic
result than both the Malmo City
Tunnel and the Vastlanken Tunnel in
Goteborg.s®

Apart from the benefits estimated in
the traditional Cost Benefit Analysis,
the Oresund Metro is expected to
result in wider economic benefits,
primarily in the form of agglomeration
effects. The agglomeration effects
relate to the productivity gains in a
geographical concentration of both
the labour market, the industry and
the service sectors. The precise effect
is not known. However, studies from
British inter-urban rail projects show
that the wider economic benefits can
add 22-52% to the traditional user
benefits, most of which are accounted
for by agglomeration effects.®” For
the Oresund Metro, this would equal
0.53-1.25 billion EUR in additional
benefits.

PLELLLELEL L L LN

...... Metro under construction/planned . .
s Metro cities. Connecting the northern
m— S-train i part of Amager (Prags Boulevard)
Planned light rail . . m =
Other trains directly with Malmé the Oresund

Metro will reduce the travel time to
around 20 minutes from centre to
centre.

In Copenhagen, the Oresund Metro
will join the Copenhagen Metro
system. A prerequisite for this is the
expansion of the current system
with a part of either an M6 or M7
line connecting the Copenhagen

A .

'gzﬁfr':l'as;'in % Central Station, both of which are
S’ H i : currently being screened by the City
| Central StatioR0 of Copenhagen in the KIK-2 analysis
% 1 L T and awaiting a decision ultimo 2018.

ﬁic:[;ir:ragen S
Preliminary technical analysis has
| | been conducted. The next steps

. . towards realisation could begin with

a strategic analysis initiated by the
Danish and Swedish states, which
is estimated to take around three
years. The strategic analysis serves
as the foundation for the next step,
namely an Environmental Impact
Assessment.

Constructions could begin in 2028
and the The Oresund Metro could
open in 2035.

33. Fehmarn Belt Forecast 2014, Fehmarn A/S (2014).

34. Trafik-, Bygge- og Boligstyrelsen (2017): Trafikplan for
den statslige jernbane 2017-2032 (Heringsudgave)

35.According to Danish method, see Samfundsgkonomiske
beregninger pa @resundsmetro, Incentive Partners (2013).
Based on Danish guidelines, the Oresund Metro has a
socio-economic impact of EUR -0.36 billion in net present
value (NPV) in 2017-prices, whilst the result based on
Swedish guidelines is EUR -0.47 billion. The socio-economic
return is thus lower than the required return of 4% from the
Danish Ministry of Finance. The recent expansions of the
Copenhagen Metro System, however, showed even lower
socio-economic impacts. The Metro City Ring, for instance,
has an estimated impact of EUR -1.41 billion in net present
value in 2017-prices.

36. For the Metro City Ring see “Udredning om Cityringen”,
Transport- og Energiministeriet, Finansministeriet, Keben-
havns Kommune, Frederiksberg Kommune and HUR (2005).
For the Nordhavn Metro, see “Cityringen - Udredning om
en afgrening til Nordhavnen”, Metroselskabet (2011). For
the Sydhavn Metro, see "Cityringen - Udredning af metro
til Ny Ellebjerg via Sydhavnen, Metroselskabet (2013). For
the Malmo Tunnel, see "Citytunneln - Samhallsekonomisk
beddmning, Banverket (2001). For the Véastlanken Tunnel,
see "Vastlanken, en tagtunnel under Géteborg - Underlags-
rapport: Samhallsekonomisk bedémning, Banverket (2006)

37. Rognlien, Lars (2010): Wider Economic Benefits of High
Speed Rail, Steer Davies Gleave.
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Connectivity

The Connectivity Agenda:

The &resund Metro enhances
transnational connectivity in the
Fehmarn Belt Region

Boosting integration in the Greater
Copenhagen Region by improving
mobility and accessibility

In 2017, around 76,500 people
travelled across the Oresund Bridge
each day (one-way), 40% of whom
travelled by train (Oresundstdg) in
the public transport system. Of these,
around 14,000 were commuters.*® The
latest available prognoses estimate
that the number of public passenger
trips across the Oresund Bridge is
expected to increase to between
49,000 and 61,000 daily trips in 2030.
39With a new metro line across the
Oresund, this number can potentially
be boosted by 35% already in its
opening year.*°

Today the trip between Copenhagen
Central Station and Malmé Central
Station takes 35 minutes. With a new
Oresund Metro, this can be reduced
to around 20 minutes.

By significantly lowering the travel
time between Copenhagen and
Malmé, the Oresund Metro can
create a much larger home market
and thus boost integration and
expand passenger flows between
the two main cities in the Greater
Copenhagen Region.

Relieving existing rail capacity to
facilitate the expansion of freight
and long-distance passenger traffic
The tracks on the @resundsbanen
have one of the highest capacity
usages in the entire Danish railway
system, with a very low punctuality of
65-70% during peak hours.* The main
causes of the low punctuality are
sparse capacity to accommodate for
the very diverse mix of trains passing
the Oresund Bridge, as well as
bottleneck issues at the Copenhagen
Airport Station. With the current
infrastructure and train types, the
maximum daily (theoretical) capacity
for freight and passenger trains
across the Oresund Bridge are 88 and
300 in both directions, respectively.
When the Fehmarn Belt Fixed Link
opens in 2028, freight trains crossing
the Oresund Bridge are expected to
almost double in numbers of trains

FORECASTED FREIGHT AND PASSENGER
TRAFFIC ACROSS THE ORESUND, 2014-2035
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Source: Ramboll, based on Trafikverket et
al. (2017) and Trafikverket (2017).

Passenger trains /day, forcast (SAMPERS)
Freight trains/day, historical

Max current freight train capacity/day

from around 37 daily in 2017 to 72
per day by 2035. Although there

will still be spare capacity, capacity
usage will increase from current levels
around 42% in 2017 to 56% in 2035. In
addition, the fact that every train, and
especially long freight trains, needs a
safety distance to the following and
previous trains, further decreases the
possible frequency on the tracks. This
may worsen the already low reliability
in the freight and passenger traffic
across Oresund.

At the same time, the number of
passenger trains is projected to
increase from around 163 daily
trains in 2017 to 238 trains per day
in 2035. Coupled with the planned
opening of a new high-speed railway
between Stockholm and Skane after
2040, which will eventually connect
Sweden and Denmark all the way to
Hamburg, rail capacity across the
Oresund Bridge needs to be relieved
to accommodate the intensification
of rail traffic. Capacity usage for
passenger and freight trains is
expected to be close to maximum
capacity by 2035. This situation is
illustrated in figure below.*?

38. http://www.oresundsinstituttet.dk/
fakta-trafiken-over-oresund-de-senaste-12-maanaderna/

39. Resande och transporter over Oresund, Trafikverket,
Transport-, Bygnings-, og Boligministeriet and Sverige-
férhandlingen (2017).

40. @resundsmetro binder Greater Copenhagen Sam-
men - Resultater Fase Ill, Forundersggelse. Malmé Stad
of Kebenhavns Kommune (2017).

41. Trafik-, Bygge- og Boligstyrelsen (2017): Trafikplan for
den statslige jernbane 2017-2032 (Heringsudgave)

42. Forecasted numbers are based on forecasts in
“Resande och Transporter éver Oresund”, Trafikverket,
Transport-, Bygnings-, og Boligministeriet and Sverige-
forhandlingen (2017) with an assumption of 250 week-
days for freight traffic and 320 weekdays for passenger
traffic. The forecasts consider the opening of the FFL
in 2028, but not the high-speed trains from Stockholm.
Maximum capacity figures are from “Férbindelse dver
Oresund, Jarnvagskapacitet, Trafikverket (2017). Capac-
ity is defined as the theoretical capacity of the tracks
based on the UIC 406 method.



In response to these capacity and
bottleneck problems, the Danish
state has decided to expand the
Copenhagen Airport Station with
two new platforms, which raises
the maximum train capacity across
the Oresund Bridge to 240 daily
passenger trains in each direction,
or 480 in total in both directions.
Furthermore, when the new railway
between Copenhagen-Kgge-
Ringsted opens in 2019, freight
capacity increases to 128 daily trains
in both directions. The projected
completion of the Ring Syd-project
includes improvements through an
enlargement of the @restad Station,
the Glostrup Station, new platforms
on and a fly-over at Ny Ellebjerg
Station.

Still however, these investments

may not be sufficient to efficiently
manage the large expected increase
in railway traffic in the coming years.
Capacity usage of passenger trains
will increase from 54% in 2017 to 57%
in 2040, whilst capacity usage of
freight trains will increase from 42%
in 2017 with the current infrastructure
to 63% in 2040. Hence, even with

the planned capacity improvements
to the current infrastructure,

capacity usage across the Oresund
will increase. The result of this may
be a worsening of the already low
reliability in the freight and passenger
traffic across the Oresund. In addition,
the above mentioned capacity figures
refer to the theoretical maximum
capacities of the tracks across the
Oresund. The practical capacity,
however, is lower, which means that
the actual capacity usage is likely to
be even higher than stated above.

THE RAPID TRANSIT RAILWAY LINE (S4) AND THE ORESUND METRO

Alternatively, it could be argued, that
it is possible to expand the capacity
through a more efficient timetable.
However, this is not necessarily

a viable solution as there is an
expectation of an increased demand
of both passenger and freight

traffic and as time tables must be
coordinated between two countries
and will have impact on both local
and regional mobility.

In this respect, the Oresund Metro can
relieve capacity across the Oresund
Bridge of local trains, as commuters,
business travellers and tourists can
use a high-speed metro with 1.5
minutes frequency instead. This
creates more room for both freight,
regional and long-distance high-
speed trains. As a result, the mix of
trains passing the Oresund will be less
diverse, which can ultimately improve
the robustness and reliability of the
public transportation system in the
Greater Copenhagen Region.

Facilitating international connectivity
by increasing the catchment area of
Copenhagen Airport and connecting
to high-speed trains from Stockholm
In 2016, Copenhagen Airport
presented its Expanding CPH

growth strategy and a EUR 2.7

billion investment, which includes

an ambitious goal to expand its
customer base from 29 million
passengers in 2017 to at least 40
million passengers annually within
2030. The present catchment area

of the airport is 4.3 million people,
primarily covering Zealand, Southern
Sweden, Funen and parts of Jutland.
Copenhagen Airport is the largest
airport in the Nordics including the

Hamburg airport, but its catchment
area is markedly lower compared to
other European airports such as in
Amsterdam, Frankfurt, Zurich, Munich.
According to the Danish Ministry

of Transport, Building and Housing
the passenger catchment area is a
deciding parameter, on which airlines
base their decision when placing

new direct flight connections.*® If

the potential passenger catchment
area on both sides of the Oresund

is to be reached, the infrastructure
connecting the airport to the adjacent
transport system must be able to
produce the necessary capacity and
quality. Not only is this key for the
competitiveness of Copenhagen
Airport, it is also crucial for the
international connectivity of Denmark
and Sweden. Today, 62% of air
passengers get to or from the airport
by public transport, primarily via
regional trains or the metro system.**

The impact of Oresund Metro is

the ability to create a more robust
transport infrastructure system across
the Oresund within the Greater
Copenhagen Region and thus a
larger and more integrated home
market. A larger home market can be
decisive when attracting more direct
flight connections to the airport.
Further it will enable capacity to
long-distance high-speed trains from
Stockholm to the airport and thus
enlarge the catchment area, without
compromising the local and regional
needs for mobility.

43. Kortlaegning og benchmarking af luftfartssektoren i Dan-
mark (confidential), QVARTZ and Copenhagen Economics
(2016) in Aviation Strategy for Denmark (2017.

44. Aviation Strategy for Denmark. Ministry of Transport,
Building and Housing, Ministry of Foreign Affairs, Ministry of
Finance, Ministry of Industry, Business and Financial Affairs
(2017).
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Growth

The Growth Agenda: The Oresund
Metro as a facilitator of growth and
regional development

Expanding the labour market

within a 60 minutes commute from
Copenhagen/Malmé City centres
Analysis show that the Oresund Metro
will expand the functional labour
market within 60 minutes commuting
time to cover a larger part of the
Greater Copenhagen Region.*® For
instance covering Glostrup, Lyngby-
Taarbaek on the Danish side and
Lund and Svedala on the Swedish
side. The results are illustrated in the
maps on page 25, which illustrates
the accessibility fromm Copenhagen
Central Station and Malmé Central
Station respectively in 2017 (top)
including the Oresund train and in
2035 (bottom) including the Oresund
train and the Oresund Metro.

The accessibility analysis shown in
the table below highlights the impact
of the Oresund Metro in terms of
inhabitants and workplaces which

can be reached within 60 minutes
travel from Copenhagen or Malmé
central stations respectively across
the Oresund. Thus, 1 million more
inhabitants will be able to reach
each other within 60 minutes travel
in 2035 with an Oresund Metro. This
corresponds to a growth rate of 77%.

GROWTH

rrom Vo Do
o LeSuo

LARGER LOCAL
MARKET WITHIN
60 MIN. TRAVEL

Furthermore, the workplace
accessibility will raise with 0,5 million
more workplaces which will be
reachable within 60 min. in 2035,
using both a Oresund train and the
Oresund Metro, compared to 2017.
This is a growth rate of 63% from 2017
to 2035.

This represents vast possibilities for
further expanding and deepening
the regional ties in the Greater
Copenhagen Region, and between
Denmark and Sweden in terms of

a better matching of supply and
demand of labour through improved
mobility from both sides of the
Oresund. In 2016, 93% of commuters
were Swedes working in Copenhagen

and living in Skane.“® It is primarily
highly skilled workers who commute
to the Swedish side, whilst more
than half of the Swedish commuters
are unskilled. This indicates a

large demand for highly qualified
labour primarily in the knowledge-
intensive sectors such as research
and education, business services
and finance. On the other hand,

the Danish side primarily demands
unskilled labour from across the
border, mainly to work in the service,
tourism and trade sectors.¥’

Facilitating closer collaboration
between research and education
institutions in the Greater
Copenhagen Region

The labour market expansion within
60 minutes travel time from the
Oresund Metro can facilitate closer
collaboration between research and
education institutions in the Greater
Copenhagen Region, for instance

in the strong Life Science Cluster

in Medicon Valley, which employs
36,000 people across its 7 science
parks, 15 universities and more than
400 companies.*® In addition, the
two research facilities in Lund, MAX
IV (opened in 2016) and the ESS
(expected to open in 2020), will
potentially have 500 employees and
connect 5000 researchers within the
fields of energy, climate, health, food
and productivity.*® With the Oresund
Metro, travel time between these
new research labs and Copenhagen
Science City in Medicon Valley will
decrease by 20 minutes, thereby
making it possible to intensify
knowledge-sharing and collaboration.

POPULATION AND WORKPLACE ACCESSIBILITY WITHIN 60 MINUTES
TRAVEL TIME FROM COPENHAGEN AND MALMO CENTRAL
STATION TO THE RESPECTIVE OTHER SIDE OF ORESUND.

SOURCE: AF CONSULTING

ACCESSIBILITY 2017 2035 GROWTH

WITHIN 60 MINUTES (2017-35) (%)
Access for By Oresund train 1.3mio. 1.6mio. 0.3mio. (23%)
inhabitants

By Oresund train & - 2.3mio. 1.0mio. (77%)

Oresund Metro
Access to By Oresund train 0.8mio. 0.9mio. O.Imio. (13%)
workplace

By Oresund train & - 1.3mio. 0,5mio. (63%)

Oresund Metro

45. AC consult, analysis of inhabitants and workplace
accessibility of the Oresund Metro Line, 2018.

46. http://www.oresundsinstituttet.dk/
fakta-trafiken-over-oresund-de-senaste-12-maanaderna/

47. Afledte akonomiske effekter, DAMVAD (2013).

48. http://mva.org/wp-content/uploads/2015/02/
State_of_Medicon_Valley_2017.pdf

49. http://www.greatercph.dk/projekter/ess-max-iv
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TRAVEL TIMES WITH THE 6RESUND TRAIN )

The map shows travel time across Oresund with the Oresund train
between Malmd Central Station to the other side, and between
Copenhagen Central Station to the other side.

s Metro
--——-— Light Rail
Railway

B <30 min
[ <45 min
- < 60 min
B < 75 min
. <90min

Source: AF Consulting

TRAVEL TIME WITH THE ORESUND TRAIN AND THE ORESUND METRO

The map shows travel time across Oresund with the Oresund train or the Oresund Metro
between Malméd Central Station to the other side, and between Copenhagen Central Station

to the other side.

- Metro
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B <30 min
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-<75 min

Source: AF Consulting
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Q..

Sustainability

The Sustainability Agenda: The
&resund Metro enables modal shifts
towards green transport modes, thus
promoting green mobility

The Oresund Metro is expected to
affect the environment positively.
The main effect is a modal shift
towards a greener transport mode.
Oresund Metro has the advantage of
being able to connect to the long-
distance high-speed trains between
Stockholm-Copenhagen-Hamburg,
which is expected to be introduced
after 2040. This strengthens the
competitiveness of train trips
compared to short-haul flights and
thus promotes green mobility in the
Fehmarn Belt Region. The possible
increase in both leisure and business
travelers taking the train instead

of the plane will affect the climate
positively.

In economic terms the Oresund Metro
is expected to lead to a decrease in
air pollution with a positive value of
EUR 2.7 million in net present value, a
reduction of CO2 is estimated at EUR
11 million and a decrease in the noise
pollution, which is valued at EUR 4.4
million.*©

The construction of the Oresund
metro as a drilled tunnel with
separated tracks and a Metro as
transportation mode is considered
the most environmentally and
economically friendly.>%?

50. Samfundsekonomiske beregninger pa @resundsmetro,
Incentive Partners (2013).

51. @resundsmetro binder Greater Copenhagen Sammen
- Resultater Fase Ill, Forundersggelse. Malmé Stad of
Kebenhavns Kommune (2017).

52. Rambegll (2013): Anlaegsoverslag-kyst-kyst. Vurdering
af koncepter, udferelse og anlaegsoverslag for boret tunnel,
saenketunnel og kombineret saenketunnel/lavbro.
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