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Samenvatting

Aanleiding en achtergrond

Wat is de 1Jzeren Rijn?

De lJzeren Rijn is een spoorlijn die de haven van Antwerpen verbindt met het Duitse Ruhrgebied. Belgié
heeft in 1998 Nederland gevraagd de 1Jzeren Rijn weer in gebruik te mogen gaan nemen. Reden hiervoor
is de toename van het goederenvervoer tussen de Antwerpse haven en het Duitse achterland. De huidige
route naar Duitsland, de Montzenroute, is voor sommige bestemmingen circa 50 kilometer langer dan de
IJzeren Rijn en bevat een aantal hellingen dat het moeilijk maakt om met zware treinen te rijden.

In deze studie bekijken we de maatschappelijke kosten en baten van het reactiveren van de 1Jzeren Rijn
spoorverbinding. We onderzoeken twee mogelijke tracés voor de lJzeren Rijn: het historische tracé en als
alternatief het A52 tracé. Onderstaande figuur toont beide tracés en de Montzenroute. Tevens onderzoe-
ken we alternatieven zénder elektrificatie (dus uitsluitend voor diesellocs) en mét elektrificatie (dus ook
geschikt voor elektrische locs).

Waarom deze studie?

Op 6 juli 2006 hebben de Belgische Staatssecretaris voor Overheidsbedrijven en de Nederlandse Minister
van Verkeer en Waterstaat beslist om diverse studies naar de reactivering van de lJzeren Rijn te laten uit-
voeren. Eén van die studies is deze maatschappelijke kosten-batenanalyse.

Wat is een maatschappelijke kosten-batenanalyse?

In een MKBA worden op systematische wijze de maatschappelijke kosten en baten die verbonden zijn aan
een project, geinventariseerd. Het woord ‘maatschappelijk’ geeft aan dat kosten en baten geanalyseerd en
gewaardeerd worden vanuit het standpunt van de samenleving in zijn geheel. Niet alleen financieel-
economische effecten worden in de beschouwing betrokken, maar ook allerlei andere zaken waaraan de
samenleving waarde toekent, zoals milieu, mobiliteit en veiligheid.
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Figuur 1: Projectalternatieven voor de lJzeren Rijn: historisch tracé (paars) en A52 variant (rood). De
Montzenroute is aangegeven in het geel.
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Economische scenario’s

In een kosten-batenanalyse wordt de vergelijking gemaakt tussen een nulalternatief en een projectalterna-
tief. Deze vergelijking wordt gemaakt voor twee economische achtergrondscenario’s (2A en 2B). Beide
scenario’s gaan uit van dezelfde economische groei (2,3 % tot 2020 en 2,0 % voor de periode 2020-2030),
maar verschillen in het gevoerde transportbeleid. In 2B veronderstellen we een extra belasting voor alle
transportmodi en een verbetering in de kosten en reistijden voor het spoorvervoer.

Nulalternatief en projectalternatieven

Het nulalternatief in deze studie is de situatie zonder de reactivatie van de 1Jzeren Rijn. We veronderstel-
len wel dat alle voorziene investeringen, zoals de Liefkenshoek treintunnel en de tweede spoorlink naar de
haven van Antwerpen uitgevoerd zijn. In het nulalternatief gaat al het treinverkeer van de haven van Ant-
werpen naar Duitsland over de Montzenroute. De Montzenroute is dubbelsporig en sinds eind 2008 vol-
ledig geélektrificeerd. In het referentiescenario wordt één bijkomende investering voorzien voor de Mont-
zenroute, namelijk een vrije kruising bij Aarschot. Verder zijn er in het nulalternatief geen capaciteitspro-
blemen op de Montzenroute.

Er zijn vier projectalternatieven in deze studie. Onderstaande tabel geeft een overzicht van de projectal-
ternatieven.

Mdnchengladbach
s Rheydt

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 4
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Tabel 1: Overzicht van de bestudeerde alternatieven

1Jzeren Rijn | 1Jzeren Rijn| 1Jzeren Rijn 1Jzeren Rijn
Nulalternatief | historisch tracé | A52 tracé | historisch tracé A52 tracé
diesel diesel geélektrificeerd | geélektrificeerd
Achtergrond scenario 2A X X X X X
Achtergrond scenario 2B X X

De projectalternatieven verschillen wat betreft de route (zie ook bovenstaande figuur) en in de voorziene
tractie (diesel versus elektrisch). Om de vergelijking zo eenvoudig mogelijk te maken, veronderstellen we
dat alle 1Jzeren Rijn varianten gebruiksklaar zijn in 2015.

Het projectalternatief ‘1Jzeren Rijn — historisch tracé’ is het alternatief dat in september 2001 gekozen is
door de Ministers van verkeer van Belgié, Nederland en Duitsland en dat bevestigd is in de internationale
arbitrage. Dit alternatief omvat het historische tracé van de lJzeren Rijn van Antwerpen via Lier, Mol en
Neerpelt naar de Belgisch-Nederlandse grens. Vanaf de grens bij Budel gaat het tracé via Weert en Roer-
mond naar de Duitse grens bij Vlodrop. Enkel te Roemond wordt afgeweken van het historische tracé
(dat dwars door de stad voerde), op vraag van Nederland. Het nieuwe tracé takt even ten noordwesten van
Roermond uit en buigt dan via een nieuw tracé, gebundeld met de bestaande autosnelweg A73-Zuid, zui-
doostelijk om Roermond. Daarna sluit dit nieuwe spoorgedeelte weer aan op het historisch tracé, dat ver-
volgens, eveneens op vraag van Nederland, in een ruim 6 km lange tunnel onder het natuurgebied De
Meinweg wordt gevoerd. In Duitsland wordt het bestaande historische tracé gevolgd, via Dalheim, Weg-
berg en Ménchengladbach-Rheindahlen tot Rheydt.

In het projectalternatief ‘lJzeren Rijn - A52 variant’ verandert er niets aan de situatie in Belgié, maar wel
in Nederland en Duitsland. De idee is om met een nieuwe spoorlijn de snelwegen N280 en A52 te volgen
tussen Roermond en Mdnchengladbach. Dit veronderstelt een investering in een enkelspoorbaan tussen
Roermond en Ménchengladbach voor ongeveer 7 km in Nederland en voor ongeveer 28 km dubbelspoor
in Duitsland. De totale lengte van deze variant is korter dan het historisch tracé en het nationaal park “De
Meinweg” wordt dan niet meer doorkruist. Aan de andere kant worden wel enkele andere beschermings-
gebieden doorkruist aan beide kanten van de Nederlands-Duitse grens.

De lJzeren Rijn is voorzien als een diesel lijn en is maar deels geélektrificeerd. We hebben ook twee alter-
natieven onderzocht waarbij de lijnen volledig geélektrificeerd worden.

Voor alle tracés veronderstellen we een maximumcapaciteit van 72 treinen per dag — beide richtingen sa-
men, zoals vastgesteld in het COD (Commissie van Onafhankelijke Deskundigen) advies van 8 juni 2007.

De effecten van de 1Jzeren Rijn

Wat zijn de transporteffecten van de lJzeren Rijn?

De ingebruikname van de lJzeren Rijn heeft gevolgen voor het spoor- en wegverkeer en voor de binnen-
vaart. Voor het goederenvervoer onderscheiden we vier effecten:

Ten eerste zorgt de ingebruikname van de 1Jzeren Rijn ervoor dat het totale spoorvervoer over de 1Jzeren
Rijn en de Montzenroute tussen Belgié en Duitsland in 2030 stijgt van 14,3 naar 15,5 miljoen ton in het
alternatief “lJzeren Rijn — historisch tracé” en naar 17,2 miljoen ton in het alternatief “IJzeren Rijn — A52
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tracé”. Deze toename van het spoorvervoer over de 1Jzeren Rijn en de Montzenroute van 1,2 tot 2,9 mil-
joen ton is grotendeels afkomstig van andere spoorlijnen (0,97 tot 2,63 miljoen ton); de rest is afkomstig
van andere vervoersmodaliteiten: 0,15 tot 0,25 miljoen ton komt van het wegvervoer.

In beide tracé-alternatieven Kiest het meeste spoorverkeer de 1Jzeren Rijn boven de Montzenroute omdat
voor het meeste transport de lJzeren Rijn iets goedkoper is omdat ze korter is en zwaardere treinen toe-
laat. Merk op dat geen enkele variant van de lJzeren Rijn veel extra treinverkeer genereert, maar eerder
bestaand verkeer aantrekt van de Montzenroute. Onderstaande tabel vat de effecten voor het spoorver-
keer in 2030 samen.

Tabel 2: Totale goederenstromen via de 1Jzeren Rijn en de Montzenroute per scenario (in miljoen ton),
2030

Gemeten op het spoorvak Budel - Weert (IJzeren Rijn) en Montzen - Aken-West (Montzenroute).

B=Belgi&, D=Duitsland.

2005 2030 2A 2030 2B
Geen IJR [Hist. IJR | Geélectr. [IJR via A52| Geélectr. [Geen IJR|Hist. IJR
hist. UR IIR via A52

B-D lJzeren Rijn 5,3 6,1 6,2 6,9 1,9
D-B 1Jzeren Rijn 4,0 4.9 5.2 5,8 0,5
Totaal IJzeren Rijn 9,3 11,0 11,4 12,7 2,5
B-D Montzenroute 4.4 7,6 2,8 2,1 2,7 2,0 8,3 6,9
D-B Montzenroute 3,8 6,8 34 2,4 3,1 2,5 7,5 7,4
Totaal Montzenroute| 8,2 14,3 6,2 45 5,8 45 15,7 14,3
Totaal beide routes 8,2 14,3 15,5 15,5 17,2 17,2 15,7 16,7
Index beide routes 100 172 190 190 209 210 191 204
Extra spoorvervoer - - 1,2 1,2 2,9 2,9 - 1,0
t.0.v. situatie zonder
IJR
* Andere spoorlijnen - - 0,97 0,90 2,63 2,53 - 0,995
* Wegvervoer - - 0,15 0,20 0,18 0,25 - 0,003
* Binnenvaart - - 0,08 0,10 0,09 0,12 - 0,002

Ten tweede genereert de extra beprijzing van vrachtvervoer over de weg en de effecten van de liberalise-
ring van het spoor (zoals verondersteld in achtergrondscenario 2B) geen grote effecten voor het spoorver-
voer: scenario 2B geeft niet veel meer spoorvervoer dan scenario 2A.

Ten derde heeft het type tractie (diesel versus elektrisch) beperkte invioed op het verwachte vervoer over
de Jzeren Rijn: 9,3 miljoen ton op het historische tracé met dieseltractie versus 11.0 miljoen ton op het
historisch tracé met elektrische tractie (in 2030). Het spoorvervoer op de Montzenroute daalt dan even-
veel, zodat per saldo het spoorvervoer in de corridor ondanks elektrificatie van de 1Jzeren Rijn ongewij-
zigd blijft.

Ten vierde zorgt de ingebruikname van de 1Jzeren Rijn niet voor een grote verandering in de samenstel-
ling van het verkeer. Met andere woorden, de 1Jzeren Rijn trekt voornamelijk spoorvervoer van ande-
re spoorroutes aan, en haalt maar zeer beperkt vervoer weg van de weg of de binnenvaart.

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 6
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Het effect op het wegverkeer is klein: in 2030 daalt het aantal vrachtwagen-km met 0,44 & 1,09 miljoen in
Belgié, dat is minder dan 0,01 % van het totale wegvoervoer in Belgié (11 miljard vrachtwagen-km in
2030). Het aantal vrachtwagen-km daalt met 0,20 a 0,28 in Nederland en met 2,01 & 5,59 in Duitsland (cij-
fers afhankelijk van het gekozen alternatief).

De binnenvaart daalt met 0,27 4 0,67 miljoen ton-km in Belgié, met 1,08 a 1,48 in Nederland en met 2,93
a 8,15 in Duitsland (cijfers voor 2030). Merk op dat in Nederland het effect op de binnenvaart groter is
dan op de weg. Het effect in Duitsland is het hoogste voor zowel wegvervoer als binnenvaart omdat de
afstanden er groter zijn.

De effecten op het personenvervoer zijn minimaal. Voor het spoor zijn ze minimaal omdat de 1Jzeren
Rijn niet bedoeld is voor het vervoer van reizigers en omdat de interferentie van de goederentreinen met
de reizigerstreinen beperkt is. De effecten voor het autoverkeer zijn minimaal omdat de effecten op con-
gestie klein zijn, en dat komt weer omdat de effecten voor het vrachtvervoer over de weg minimaal zijn.

Wat zijn de baten en de kosten?

De ingebruikname van de 1Jzeren Rijn leidt tot

- effecten op de goederen spoormarkt

- effecten voor de samenleving wat betreft milieu, geluid, ongevallen, etc. door de bouw en het ge-
bruik van de lJzeren Rijn

- effecten voor het reizigersverkeer op het spoor

- effecten op het wegverkeer

- effecten op de binnenvaart

- effecten voor de overheid

- effecten op andere markten

Verder werden voor deze kosten-batenanalyse volgende veronderstellingen gemaakt

- de kosten en baten zijn berekend voor de periode 2015-2030. Vanaf 2030 worden alle stromen
constant verondersteld over de tijd.

- erworden twee verschillende discontovoeten gebruikt om de toekomstige kosten en baten te ver-
gelijken met de investeringskosten: 4 % (Belgische aanpak) en 2,5-4-5,5 % afhankelijk van het ty-
pe kosten of baten (Nederlandse aanpak).

- de kosten en de baten worden toegekend aan Belgié, Nederland, Duitsland en andere landen op
basis van het grondgebied (niet op basis van wie zou moeten betalen).

Wat betreft de effecten op de goederen spoormarkt onderscheiden we het effect voor de consument,
de operator en de infrastructuurbeheerder . Voor de consument wordt het vervoer tussen Antwerpen en
Duitsland goedkoper door de kortere vervoersafstand. Dit zorgt voor een baat voor de consumenten in
elk projectalternatief. De baat is groter als de lijn geélektrificeerd is omdat dit vervoer goedkoper is, en ze
is ook groter voor het A52 tracé omdat deze korter is dan het historische tracé.

In een perfect concurrentiele markt is er geen winst voor de operator (het spoorvervoerbedrijf).

De infrastructuurbeheerder heeft op het historische tracé minder inkomsten uit de infrastructuurvergoe-
ding omdat de lJzeren Rijn korter is en de infrastructuurvergoeding een vergoeding is per trein-km. De
stijging in het totale spoorvervoer is niet groot genoeg om dit verschil in afstand te compenseren. Aan de
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andere kant is er ook een effect op de onderhouds- en vervangingskosten. Deze kosten zijn afhankelijk
van het volume; ze dalen op de Montzenroute en stijgen op de 1Jzeren Rijn. In het algemeen domineert
het effect van het onderhouden van een extra spoorlijn en zijn er dus extra kosten, vooral aan het onder-
houd van de Meinwegtunnel in Nederland. Het A52 tracé kent minder onderhoudskosten.

Door de bouw en het gebruik zelf van de 1Jzeren Rijn zijn er ook effecten voor de samenleving wat
betreft emissies, geluid, ongevallen, recreatie, vibraties, leefomgeving, landschap ecologie, bodem en water
en landbouw. Omdat het treinverkeer toeneemt, is er een stijging van de emissies van spoorvervoer en dus
een kostenpost. VVoor geluid is er een baat omdat de projectalternatieven met 1Jzeren Rijn geluidsscher-
men voorzien die ervoor zorgen dat het geluid daalt ten opzichte van het nulalternatief. Voor ongevallen
(op overwegen) is er een baat, ondanks het stijgende spoorvervoer, omdat in het projectalternatief een
aantal overwegen wordt vervangen door ongelijkvloerse kruisingen die dus veiliger worden. Het effect op
recreatie is negatief omdat er recreatiemogelijkheid verloren gaat en de ecologie verstoord wordt. Vibraties
(trillingen als gevolg van het treinverkeer) hangen af van het vervoersvolume. De vibraties dalen dus langs
de Montzenroute en stijgen langs de 1Jzeren Rijn. Het totale effect hangt af van het aantal treinen op beide
routes. De effecten op landschap, leefomgeving en landbouw zijn zeer klein, of nul. Ecologie is enkel ne-
gatief in Belgié omdat Belgié vooralsnog geen natuurcompensatieplan heeft uitgewerkt. Voor bodem en
water zien we een baat omdat voorafgaand aan de aanleg van nieuwe lJzeren Rijn trajectgedeelten de bo-
dem gesaneerd wordt.

Het effect voor het reizigersverkeer op het spoor is klein, maar negatief. Een deel van het spoor van de
IJzeren Rijn wordt immers gedeeld met het reizigersverkeer. De extra goederentreinen door de heractiva-
tie van de lJzeren Rijn zorgen voor extra vertragingen bij het reizigersverkeer met gemiddeld met een hal-
ve minuut per trein.

Voor het wegverkeer onderscheiden we de effecten voor de weggebruikers en de effecten voor de sa-
menleving. Omdat er door de lJzeren Rijn minder vrachtwagens op de weg zijn, is er minder congestie en
dus een baat voor de weggebruikers. Bovendien wordt er door de ingebruikname van de 1Jzeren Rijn een
aantal overwegen omgebouwd tot ongelijkvloerse kruisingen waardoor er een tijdswinst is voor het weg-
verkeer. Omdat er minder vrachtwagens rijden, dalen de emissies, de geluidsoverlast, het aantal ongevallen
en de schade aan de wegen. Dit is een kleine baat voor de samenleving.

Ook voor de binnenvaart maken we een onderscheid voor de effecten voor de binnenscheepvaarders en
de effecten voor de samenleving. Door de daling in scheepvaart is er een daling in emissies en dus een
kleine baat voor de samenleving.

De overheid verliest belastingsinkomsten en betaalt de investeringskosten. Het efficiéntieverlies dat op-
treedt omdat de investeringskosten betaald worden met arbeidsbelasting de zogenaamde “marginal costs of
public funds” is niet meegerekend.

De mogelijke effecten op andere markten zoals op de haven van Antwerpen en Rotterdam worden hier
enkel pro memorie meegenomen.

De tabel op de volgende bladzijde geeft als voorbeeld het resultaat van de kosten-batenanalyse voor het
projectalternatief “lJzeren Rijn — historisch tracé” waarbij met een discontovoet van 4% is gerekend. De
heringebruikname van de 1Jzeren Rijn — historisch tracé leidt tot een netto maatschappelijk verlies voor de
drie landen samen van 461,70 miljoen euro (netto actuele/contante waarde). Wanneer een discontovoet
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van 2,5-4-55% wordt gebruikt, daalt het nettoverlies tot 510,52 miljoen euro. Dit is omdat bij een hogere
disconteringsvoet de investeringskosten in de nabije toekomst hierdoor dalen en dit is belangrijker dan de
daling in baten in de verre toekomst.

Gevoeligheidsanalyse

Er zijn vier gevoeligheidsanalyses uitgevoerd:

- Een gevoeligheidsanalyse waarbij de spoorlijn 5 jaar later gebruiksklaar is, toont aan dat de precie-
ze startdatum de algemene conclusies niet wezenlijk verandert; wel wordt het nettoverlies daar-
door kleiner.

- Een gevoeligheidsanalyse waarbij de emissies anders worden gealloceerd aan de landen geeft gro-
tere netto kosten voor zowel Nederland, Belgié als Duitsland. Dit zijn kosten die eerder werden
gealloceerd aan andere landen, namelijk de landen waar de luchtkwaliteit ook vermindert door de
ingebruikname van de lJzeren Rijn.

- Een gevoeligheidsanalyse met hogere externe kosten voor emissies laat een groter nettoverlies
blijken.

- Een gevoeligheidsanalyse met een hoger transportvolume vermindert de netto contante waarde
van het project. Dit paradoxale resultaat is te wijten aan de zeer hoge milieukosten op de 1Jzeren
Rijn, die tot dieseltractie beperkt is: bij stijgend transportvolume doen de bijkomende milieukos-
ten de bijkomende transportbaat teniet.

Conclusies

De 5 projectalternatieven voor de 1Jzeren Rijn (historisch tracé, A52-alternatief, diesel, geélektrificeerd,
achtergrondscenario) leiden allemaal tot negatieve baten (dus netto kosten) voor de samenleving: voor
Belgié, Nederland, Duitsland en de andere landen tezamen. De netto contant gemaakte kosten voor de
samenleving variéren van circa 335 tot 530 miljoen euro. Daarvoor is een investering door de drie landen
nodig van 440 tot 680 miljoen euro, de netto actuele waarde van de benodigde investering van rond de
590 tot 750 miljoen euro.

De belangrijkste reden hiervoor is dat de 1Jzeren Rijn voornamelijk spoorverkeer aantrekt van de Mont-
zenroute, terwijl er nog capaciteit over is op deze route. Hierdoor is de winst voor de gebruikers door het
veranderen van route maar minimaal. Bovendien haalt de 1Jzeren Rijn niet veel vrachtverkeer van de weg
en is er dus maar een kleine verbetering wat betreft congestie op de weg. Zelfs als de groei van de spoor-
verkeer tussen Antwerpen en Duitsland groter is dan verwacht door de modellen, blijven de baten te klein
voor de grote investeringskosten.

Indien men toch de 1Jzeren Rijn wil aanleggen, dan zijn de verliezen voor de samenleving het kleinst wan-
neer men voor de variant “lJzeren Rijn — A52 tracé — geélektrificeerd” kiest. Merk op dat de hoogte van
de investering (480 miljoen €) voor de A52 gebaseerd is op de IVV studie, terwijl de investering door DB
Netz geschat wordt op 500 a 900 miljoen €.

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 9
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Tabel 3: Maatschappelijke kosten-batenanalyse: overzicht, scenario “Historische IJzeren Rijn — 2A”, NPV

voor 2007, miljoen eurozge7, discontovoet 4%

n In Irj In ande-
Totaal Belgié Neder- Duits- re
land land landen
Directe effecten op de spoormarkt goederenvervoer
Directe effecten op gebruikers Consumenten surplus 94,21| 48,40 0,00 32,83 12,98
Infrastructuurvergoeding -6,85| -19,92 20,62 -7,56 NA
Directe effecten voor de infrastructuur- | Kosten vernieuwing -15,90| 0,00 -15,90 NA NA
manager
Kosten onderhoud 31,29 91,34 -60,05 NA NA
Externe effecten gerelateerd aan de bouw en het gebruik van de
spoorweg
Emissies -138,20| -19,28 -10,48 -39,00 -69,44
Geluid 24,79 8,12 3,29 13,39 NA
Ongevallen 16,94 | 11,75 3,83 1,36 NA
Externe veiligheid -0,01 NA -0,01 NA NA
Recreatie -5,63| -0,41 -3,14 -2,08 0,00
Effecten op de samenleving Trillingen 0,12 0,65 -0,77 0,24 0,00
Loss of living environment 0,00 0,00 0,00 0,00 0,00
Landschap 0,00 0,00 0,00 0,00 0,00
Ecologie -3,48| -3,48 0,00 0,00 0,00
Bodem en water 3,00 0,00 3,00 0,00 0,00
landbouw 0,00 0,00 0,00 0,00 0,00
Effecten op reizigersvervoer spoor
Vertraging -7,12 PM -7,12 0,00 0,00
Effecten voor het wegverkeer
Tijdsverlies files 18,73 4,40 2,35 11,98 NA
Indirect effect voor weggebruikers gg:sverhes spoorovergan- 12,71| 7,46 4,40 0,86 NA
Taksen -8,71| -0,98 -0,58 -7,15 NA
Emissies 2,89 0,37 0,22 151 0,81
. Geluid 1,67| 0,21 0,34 1,12 NA
Effecten op de samenleving
Ongevallen 1,80 0,58 0,18 1,04 NA
Slijtage wegdek 2,11 0,30 0,13 1,68 NA
Effect voor de binnenvaart
Lr;dr!ect effect voor binnenvaart gebrui- Taksen 007| -001 0,00 006 0,00
Effect op de samenleving Emissies 0,48 0,03 0,06 0,22 0,18
Effecten voor de overheid
Indirect effect | MCPF correctie PM PM PM PM PM
Effecten op andere sectoren
Indirect effect | PM| PM PM PM PM
SUBTOTAAL | 24,80|129,54 -59,64 10,39 -55,48
Effecten voor de overheid
Direct effect | Investeringskosten -486,51| -0,90 -391,04 -94,56 0,00
TOTAAL | -461,70(128,63| -450,69 -84,17 -55,48
SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 10
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Een overzicht van de resultaten van alle varianten is te vinden in de volgende tabel.

Tabel 4: Overzicht van de resultaten in alle varianten, NPV voor 2007, miljoen eurozoor

.
&

Alternatief Disconto- Totaal In In In In andere
voet Belgié | Nederland |Duitsland | landen
S . 4% -461,70 128,63 -450,69 -84,17 -55,48
IJzeren Rijn historisch tracé diesel — 2A
2,5-4-5,5% -510,52 118,31 -497,42 -96,28 -35,13
S . 4% -432,78 92,86 -428,80 -78,75 -18,08
IJzeren Rijn historisch tracé diesel — 2B
2,5-4-5,5% -492,02 89,36 -476,15 -92,98 -12,26
IJzeren Rijn historisch tracé 4% -404,88 125,04 -497,07 -53,81 20,96
geélektrificeerd — 2A 2,5-4-5,5% -530,88 95,40 -551,78 -88,16 13,66
. . 4% -440,23 144,17 -204,16 -325,02 -55,23
IJzeren Rijn A52 tracé diesel — 2A
2,5-4-5,5% -503,64 128,81 -229,13 -369,19 -34,13
4% -335,93 144,78 -235,46 -281,39 36,15
IJzeren Rijn A52 tracé geélektrificeerd - 2A >
2,5-4-5,5% -486,05 107,03 -267,10 -350,53 24,55
Gevoeligheidsanalyses op 1Jzeren Rijn Disconto- Totaal In In In In andere
Verschil met historisch tracé diesel — 2A voet Belgié | Nederland |Duitsland | landen
. 4% -241,14 -33,90 -18,36 -65,63 -123,26
Hogere externe kosten voor emissies
2,5-4-5,5% -154,02 -21,50 -11,77 -41,90 -78,85
. L 4% -20,98 -30,81 -38,28 -20,35 68,46
Andere allocatie van emissies aan landen
2,5-4-5,5% -13,41 -19,58 -24,67 -12,97 43,82
. 4% 125,92 -9,08 115,38 14,27 5,35
Startdatum 2020 i.p.v. 2015
2,5-4-5,5% 115,95 -9,78 111,42 9,73 4,58
4% -3,98 13,60 -7,74 1,25 -11,10
Hogere transportvolumes (20%) >
2,5-4-5,5% -3,83 10,24 -7,68 0,64 -7,03
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Zusammenfassung

Hintergrund

Was ist der ‘Eiserne Rhein’?

Der Eiserne Rhein ist eine Bahnlinie, die den Hafen von Antwerpen in Belgien mit dem Ruhrgebiet in
Deutschland verbindet. Belgien hatte im Jahre 1998 die Niederlande aufgefordert die Bahnlinie des Eiser-
nen Rhein wieder in Betrieb zu nehmen. Der Grund dafir war der Anstieg des Giterverkehrs vom Hafen
von Antwerpen zum Ruhrgebiet. Die derzeitige Strecke nach Deutschland, die Strecke iber Montzen, ist
fur einige Zielorte bis zu 50 km langer als der Eiserne Rhein. Auerdem hat die derzeit genutzte Strecke
tiber Montzen auch mehrere Steigungen, die das Fahren schwerer Ziige erschwert.

In dieser Studie wurden die volkswirtschaftlichen Kosten und Nutzen einer Wiederinbetriebnahme des
Eisernen Rheins analysiert. Zwei mdgliche Varianten wurden dabei fir den Eisernen Rhein in Betracht
gezogen: die historische Strecke und, als Alternative, die A52-Variante. Die nachstehende Abbildung zeigt
beide Varianten zusammen mit der derzeit genutzten Strecke tber Montzen. Es wurden aulRerdem die
zwei Alternativen mit Elektrifizierung (also nur zuganglich fir Diesellokomotiven) und ohne Elektrifizie-
rung (also auch zuganglich fiir Elektrolokomotiven) untersucht.

Der Beweggrund fir diese Studie?

Der Belgische Staatssekretér und der Niederlandische Verkehrsminister haben am 6. Juli 2006 beschlossen
mehrere Studien zur Wiederinbetriecbnahme des Eisernen Rheins auszuschreiben. Eine dieser Studien war
eine Volkswirtschaftliche Kostennutzenanalyse.

Was ist eine Volkswirtschaftliche Kostennutzenanalyse?

Bei einer Volkswirtschaftlichen Kostennutzenanalyse werden die die volkswirtschaftlichen Kosten und
Nutzen eines Projekts auf systematische Weise erfasst. Der Ausdruck ‘Volkswirtschaftlich’ deutet an, dass
die Kosten und Nutzen vom Standpunkt der Gesellschaft in der Gesamtheit analysiert und berechnet
werden. Daher werden nicht nur finanzielle und wirtschaftliche Effekte berlicksichtigt, sondern auch an-
dere Elemente, die einen Wert fur die Gesellschaft haben, wie z.B. Umwelt, Mobilitit und Sicherheit.

Wirtschaftliche Szenarien

Bei einer Volkswirtschaftlichen Kostennutzenanalyse wird ein Referenz-Szenario mit einer Projektvariante
verglichen. Dieser Vergleich wird fir zwei verschiedene wirtschaftliche Szenarien (2A und 2B) durchge-
fiihrt. Beide Szenarien basieren zwar auf dem gleichen angenommenen Wirtschaftswachstum (2,3% bis
2020 und 2,0% fur den Zeitraum 2020-2030), unterscheiden sich aber im Bezug auf die verkehrspoliti-
schen Strategien. Im Szenario 2B wird eine zusatzliche Geblihr fiir alle Verkehrstrager und Verbesserun-
gen der Eisenbahn-Infrastruktur beziglich Kosten und Reisezeit angenommen.

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 12
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Abbildung 1: Projektalternativen fiir den Eisernen Rhein: Historische Strecke (lila) und A52-Variante (rot).
Die Strecke Uber Montzen ist in gelb angedeutet.
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Das Referenz-Szenario in dieser Studie ist die erwartete zuk{inftige Situation ohne Wiederinbetriebnahme
des Eisernen Rheins. Es wird weiterhin angenommen, dass alle vorhergesehenen Infrastrukturinvestitio-
nen, z.B. der Liefkenshoek-Bahntunnel und die zweite Bahnverbindung zum Hafen von Antwerpen,
durchgefiihrt werden. Im Referenz-Szenario wird tberwiegend die Strecke tiber Montzen fiir den Giiter-
verkehr genutzt. Im Referenz-Szenario wird eine zusétzliche Investition flr die Strecke Gber Montzen ein-
geplant, und zwar ein Eisenbahniiberwerfungsbauwerk in Aarschot.

Es werden vier Projektvarianten in dieser Studie analysiert. Die nachstehende Tabelle gibt eine Ubersicht
Uber alle untersuchten Projektvarianten.

Tabelle 1: Ubersicht der untersuchten Varianten

Eiserner Rhein

Eiserner Rhein

Eiserner Rhein

Eiserner Rhein

F\;ifeer:z:z historische Strecke Ab2-Variante Historische Strecke A52-Variante
Diesel Diesel Elektrifiziert Elektrifiziert
Szenario 2A X X X X X
Szenario 2B X X
SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 13
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Die Projektvarianten unterscheiden sich beziiglich der Trasse (siehe auch Abbildung oben) und der vor-
hergesehenen Traktionsart der Lokomotiven (Diesel oder Elektrisch). Um den Vergleich der Varianten zu
vereinfachen wird angenommen, dass alle Varianten des Eisernen Rheins ab 2015 benutzt werden kdnnen.

Die Projektvariante ‘Historischer Eiserner Rhein’ ist die Strecke, die im September 2001 von den Ver-
kehrsministerien Belgiens, der Niederlande und Deutschlands beschlossen wurde. Diese Variante besteht
aus der modernisierten Trasse des Eisernen Rheins von Antwerpen Uber Lier, Mol und Neerpelt zur Bel-
gisch-Niederldndischen Grenze. Von der Grenze in der Néhe von Budel verlauft die Strecke iber Weert
und Roermond in Richtung der Deutschen Grenze bei VIodrop. Diese Strecke weicht nur in Roermond
von der historischen Trasse ab (sie verlief direkt durch das Ortszentrum), welches eine Forderung der
Niederlande war. Die neue Trasse schwenkt im Nord-Westen von Roermond ab und verlauft dann Gber
eine neue Strecke parallel zur vorhandenen A73 Autobahn suddstlich um Roermond herum. Danach
miindet die Strecke wieder in die urspriingliche Trasse, die anschlieBend, wieder einer Forderung der Nie-
derlande nachkommend, einen 6 km langen Tunnel unterhalb des Naturschutzgebiets ‘De Meinweg’ nutzt.
Innerhalb von Deutschland wird die historische Trasse beibehalten, iber Dalheim, Wegberg und Mon-
chengladbach-Rheindahlen bis Rheydt.

Bei der Projektvariante ‘Eiserner Rhein - A52 Variante’ &ndert sich nichts an der Situation in Belgien,
jedoch in den Niederlanden und in Deutschland. Diese Variante beinhaltet eine Streckenfuihrung parallel
zu den Autobahnen N280 und A52 mit einer neuen ca. 7 km langen eingleisigen Bahnlinie zwischen
Roermond und der deutschen Grenze und einer ca. 28 km langen zweigleisigen Neubaustrecke in
Deutschland. Die Gesamtlange dieser Variante ist geringer als die der historischen Strecke und dariiber
hinaus quert sie das Niederlandische Naturschutzgebiets ‘De Meinweg’ nicht. Andererseits quert sie je-
doch andere Naturschutzgebiete entlang der Niederlandisch-Deutschen Grenze.

Der Eiserne Rhein wird voraussichtlich als Dieselstrecke betrieben und ist nur teilweise elektrifiziert. In
dieser Studie wurde jedoch auch die Variante, dass die gesamte Strecke elektrifiziert ist, untersucht.

Fir alle Alternativen wurde eine maximale Kapazitat von 72 Ziigen pro Tag angenommen - fur beide
Fahrtrichtungen - gemaR der VVorgabe der COD (Commissie van Onafhankelijke Deskundigen/Kommission unab-
hé&ngiger Experten) vom 8. Juni 2007.

Die Auswirkungen der Wiederinbetriebnahme des Eisernen Rheins

Was sind die verkehrlichen Auswirkungen des Eisernen Rheins?

Die Wiederinbetriebnahme des Eisernen Rheins hat Konsequenzen fiir Schienen- und StraRenverkehr und
auch fir die Binnenschifffahrt. Bezlglich des Guterverkehrs wurde zwischen vier Auswirkungen unter-
schieden:

Erstens erhéht die Wiederinbetriebnahme des Eisernen Rheins den gesamten Schienengtiterverkehr
Uber den Eisernen Rhein und die Strecke tiber Montzen zwischen Belgien und Deutschland von 14,3 auf
15,5 Millionen Tonnen fur die Alternative “Historischer Eiserner Rhein” und auf 17,2 Millionen Tonnen
fiir die Alternative “Eiserner Rhein iber A52”. Dieser Anstieg im Schienenguterverkehr im Bereich von
1,2 bis 2,9 Millionen Tonnen auf dem Eisernen Rhein und der Strecke tiber Montzen stammt hauptsach-
lich von anderen Bahnlinien (zwischen 0,97 und 2,63 Millionen Tonnen); der Rest kommt von anderen
Verkehrstragern: 0,15 bis 0,25 Millionen Tonnen kommen vom Strallenguterverkehr.
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In beiden Projektvarianten wird der Eiserne Rhein aufgrund der geringeren Transportkosten, da die Stre-
cke des Eisernen Rhein kiirzer und mit schwereren Ziigen befahrbar ist, der Strecke tiber Montzen vom
Schienenguterverkehr vorgezogen. Keine der Projektvariantenverursacht zusatzlichen Schienengliterver-
kehr, sondern verlagert vielmehr den Grossteil des Verkehrs von der Strecke tiber Montzen auf den Ei-
sernen Rhein. Die nachstehende Tabelle zeigt eine Zusammenfassung der Auswirkungen auf den Schie-
nenglterverkehr im Jahr 2030.

Tabelle 2: auf dem Eisernen Rhein und der Strecke tiber Montzen fur die Szenarien (in Millionen Tonnen),
2030

Erfasst fur die Bahn Linien Budel - Weert (Eiserner Rhein) und Montzen - Aachen-West (Strecke tGber Montzen).
B=Belgien, D=Deutschland.

2005 2030 2A 2030 2B

Kein Hist. Elektr. Elektr. . .

ER ER hist. ER ER A52 ER A52 Kein IR | Hist. ER
B-D Eiserner Rhein 5,3 6,1 6,2 6,9 1,9
D-B Eiserner Rhein 4,0 4.9 5,2 5,8 0,5
Gesamt Eiserner Rhein 9,3 11,0 11,4 12,7 2,5
B-D Strecke uber Montzen 4.4 7,6 2,8 2,1 2,7 2,0 8,3 6,9
D-B Strecke tiber Montzen 3,8 6,8 3,4 2,4 3,1 2,5 7,5 7,4
Gesamt Strecke tber 82| 143| 62 45 58 45 15,7 143
Montzen
Gesamt beide Linien 8,2 14,3 15,5 15,5 17,2 17,2 15,7 16,7
Index beide Linien 100 172 190 190 209 210 191 204
Zusatzlicher Bahn-verkehr
fur Situation ohne ER i i 1.2 1.2 2.9 2.9 i 1.0
* Andere Bahnlinien - -l 097 0,90 2,63 2,53 - 0,995
* Stral3enverkehr - - 0,15 0,20 0,18 0,25 - 0,003
* Binnenschifffahrt - - 0,08 0,10 0,09 0,12 - 0,002

Zweitens rufen die zusétzlichen Kosten durch den StraRenguterverkehr und die Auswirkungen der Libera-
lisierung des Schienenverkehrs (wie im Szenario 2B angenommen) keine grofRen Auswirkungen auf den
Schienenguterverkehr hervor: Szenario 2B flhrt nicht zu erheblich mehr Schienengiterverkehr als Szena-
rio 2A.

Drittens hat die Traktionsart (Diesel oder Elektrische Traktion) nur einen begrenzten Einfluss auf die er-
wartete Guterverkehrsmenge auf dem Eisernen Rhein: 9,3 Millionen Tonnen auf der historischen Strecke
mit Dieseltraktion und 11,0 Millionen Tonnen auf der historischen Strecke mit Elektrischer Traktion. Der
Schienenguterverkehr auf der Strecke iber Montzen nimmt um den gleichen Betrag ab, so dass trotz E-
lektrifizierung des Eisernen Rheins die gleiche Gutermenge im Korridor transportiert wird.

Viertens fuhrt die Wiederinbetriebnahme des Eisernen Rheins nicht zu einem groRen Unterschied im
Modal-split der Verkehrstrager. In anderen Worten, der Eiserne Rhein zieht nur Verkehr von anderen
Bahnlinien auf sich, jedoch nur sehr begrenzt vom StralRenverkehr oder der Binnenschifffahrt.
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Die Auswirkungen auf den StraBenguterverkehr sind begrenzt: die LKW-Transporte verringern sich um
ca. 0,44 auf 1,09 Millionen LKW-km in Belgien im Jahr 2030, weniger als 0,01 % des gesamten StralRengu-
terverkehrs in Belgien (11 000 Millionen LKW-km in 2030), um 0,20 auf 0,28 Millionen LKW-km in den
Niederlanden, und um 2,01 auf 5,59 Millionen LKW-km in Deutschland (abhangig von der gewéahlten
Projektvariante).

Der Binnenschiffsverkehr verringert sich um 0,27 auf 0,67 Millionen Tonnen-km in Belgien, um 1,08 zu
1,48 Millionen Tonnen-km in den Niederlanden und um 2,93 zu 8,15 Millionen Tonnen-km in Deutsch-
land (Werte fur 2030). Fur die Niederlande sind die Auswirkungen auf die Binnenschifffahrt groRer als die
Auswirkungen auf den StraBenguterverkehr. In Deutschland sind die Auswirkungen auf StralRengliter- und
Binnenschiffsverkehr am gréRten, da dort die Entfernungen auch am gréf3ten sind.

Die Auswirkungen auf den Personenverkehr sind minimal, da der Eiserne Rhein nur fiir Giiterverkehr
bestimmt ist und da die Interferenz zwischen Gliter- und Personenziigen begrenzt ist. Die Auswirkungen
auf den PKW-Verkehr sind auch minimal, da die Auswirkungen auf Verkehrsstaus gering sind, wegen der
minimalen Auswirkungen vom Stralengditerverkehr.

Was sind die Kosten und die Nutzen?

Die Wiederinbetriebnahme des Eisernen Rheins fiihrt zu:
- Auswirkungen auf den Schienenglterverkehrmarkt
- volkswirtschaftliche Auswirkungen beziglich Umwelt, Schallbelastung, Unfélle, etc. durch den
Bau und die Benutzung des Eisernen Rheins
- Auswirkungen auf den Schienenpersonenverkehr
- Auswirkungen auf den StraBenverkehr
- Auswirkungen auf die Binnenschifffahrt
- Auswirkungen fiir die Regierung
- Auswirkungen auf andere Mérkte

Des Weiteren wird das folgende angenommen als Grundlage fiir die Kostennutzenanalyse:

- Die Kosten und Nutzen wurden berechnet fir den Zeitraum 2015-2030. Von 2030 an sind alle
Cash Flows konstant.

- Zwei verschiedene Zinssatze wurden benutzt um zukiinftige Kosten und Nutzen mit den Investi-
tionskosten zu vergleichen: 4% (Belgischer Methode) und 2.5-4-5,5% abhéngig von der Art von
Kosten oder von Nutzen (Hollandische Methode).

- Die Kosten und Nutzen werden Belgien, den Niederlanden, Deutschland und anderen Landern
zugeordnet basierend auf der Flache (und nicht auf Basis der Kostentrager)

Beziiglich der Auswirkungen auf den Schienengtiterverkehrmarkt kann unterschieden werden zwi-
schen den Auswirkungen fur die Verbraucher, die Verkehrsdienstleister und Infrastrukturbetreiber. Die
Kosten flir die Beforderung zwischen Antwerpen und Deutschland werden fiir die Verbraucher aufgrund
der kiirzeren Entfernung geringer. Dies erzeugt einen Gewinn fir die Verbraucher in allen Projektvarian-
ten. Dieser Gewinn ist groRer wenn die Strecke elektrifiziert ist, da die Transportkosten dann geringer
sind, und groRer flr die A52-Variante, da diese kirzer als die historische Strecke ist.

In einem perfekten Wettbewerbsmarkt entsteht kein Gewinn fur den Verkehrsdienstleister.
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Der Infrastrukturbetreiberer wirtschaftet weniger Gewinn mittel Infrastrukturgebihren auf der historischen
Strecke, da der Eiserne Rhein kiirzer ist und die Gebiihren pro Zug-km erhoben werden. Der Anstieg in
Gesamt-Schienenverkehr ist nicht gro genug um die Minderung in der Entfernung auszugleichen. Auf der
anderen Seite gibt es jedoch auch Auswirkungen auf Wartungs- und Wiederherstellungskosten. Diese Kos-
ten hangen vom Verkehrsvolumen ab; sie nehmen auf der Strecke tiber Montzen ab und auf dem Eisernen
Rhein zu. Im Allgemeinen dominieren die Auswirkungen der Wartung einer zusatzlichen Bahnlinie und da-
her erhdhen sich die Kosten, besonders fiir die Wartung des Tunnels unter dem Naturschutzgebiet “De
Meinweg” in den Niederlanden. Die A52-Variante hat kleinere Wartungskosten, da sie kirzer ist.

Durch den Bau und den Betrieb des Eisernen Rheins selbst entstehen auch volkswirtschaftliche Auswir-
kungen bezuglich Abgase, Schallbeldstigung, Unfélle, Freizeitaktivitaten, Erschitterungen, Flora, Fauna,
Landschaft, Umweltschutz, Boden, Grundwasser und Landwirtschaft. Wenn der Schienenverkehr zu-
nimmt, steigen auch die Abgasmengen an, und fiihren daher zu zusatzlichen Kosten. Fiir Schall gibt es
einen Nutzeneffekt, da die Projektalternative Eiserner Rhein Schallschutzwénde vorsieht, wodurch der
Schall abnimmt. Fr Unfélle (auf Bahnibergéngen) gibt es auch Nutzeneffekte, trotz des Anstiegs des
Schienenverkehrs, da in der Projektalternative einige Bahniibergang mit Schranken versehen werden und
daher sicherer werden. Die Auswirkungen auf Freizeitaktivitaten sind negativ und fiihren zum Verlust ei-
niger Gebiete. Erschiitterungen (durch Schienenverkehr) hangen vom Verkehrsvolumen ab. Daher neh-
men Erschitterungen entlang der Strecke tiber Montzen ab und entlang des Eisernen Rheins zu. Die Ge-
samtauswirkungen hangen von der Anzahl der Ziige auf beiden Strecken ab. Die Auswirkungen auf Flora,
Fauna, Landschaft, Landwirtschaft sind entweder sehr gering oder nicht vorhanden. Die Auswirkungen
beziglich des Umweltschutzes sind nur in Belgien negativ, da Belgien - im Moment - keinen Plan fir Aus-
gleichsmaRnahmen hat. Fiir Boden und Grundwasser wird Nutzen vorhergesehen, da der Boden vor dem
Bau der neuen Trasse gereinigt wird.

Die Auswirkungen flir Bahnreisende sind gering, aber negativ. Auf einen Teil des Eisernen Rheins wird
die Strecke auch vom Personenverkehr genutzt. Die zusétzlichen Giiterziige aufgrund der Wiederinbe-
triebnahme des Eisernen Rheins fuihren zu zusatzlichen Verspatungen im Personenverkehr von durch-
schnittlich 30 Sekunden pro Zug.

Fur den Stral3enverkehr wird unterschieden zwischen Auswirkungen auf Verkehrsteilnehmer und volks-
wirtschaftlichen Auswirkungen. Da die Wiederinbetriebnahme des Eisernen Rheins zu weniger LKWs auf
den Strassen fuhrt, verringern sich Staus, und daher gibt es einen Nutzen furr Verkehrsteilnehmer. Dar{iber
hinaus gibt es Zeitgewinne flir den StraRenverkehr durch die Neugestaltung einiger Bahniibergange. Da
weniger LKWs auf den Strassen sind, verringern sich Abgase, Larmbeléstigung, Unfélle und StraRenscha-
den. Dies ist ein geringer volkswirtschaftlicher Nutzen.

Auch fir die Binnenschifffahrt wird unterschieden zwischen Auswirkungen auf die Reedereien und
volkswirtschaftlichen Auswirkungen. Durch den Riickgang der Binnenschifffahrt kommt es zu einer Ab-
nahme der Abgase und daher entsteht ein geringer volkswirtschaftlicher Nutzen.

Die Regierungen verlieren Steuereinnahmen und tGibernehmen Investitionskosten. Die Leistungsminde-
rung durch die Zahlung der Investitionen mit Steuern aus der Einkommenssteuer, die so genannten “mar-
ginal costs of public funds”, wurde nicht berticksichtigt.

Die mdglichen Auswirkungen auf andere Markte, wie die Hafen von Antwerpen und Rotterdam wer-
den nur pro memoria behandelt.
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Die Tabelle auf der folgenden Seite zeigt als Beispiel die Ergebnisse der Kostennutzenanalyse fir die Pro-
jektalternative “Eiserner Rhein — historische Strecke” mit einem Zinssatz von 4%. Die Wiederinbetrieb-
nahme des Eisernen Rheins fiihrt insgesamt zu einem volkswirtschaftlichen Verlust von insgesamt 461,70
Millionen Euro fiir alle drei Lander zusammen. Dieser Betrag verringert sich auf 510,52 Millionen Euro,
wenn ein Zinssatz von 2,5-4-5,5% benutzt wird. Dies hangt damit zusammen, dass bei einem hoheren
Zinssatz sich die Investitionskosten in nédherer Zukunft verringern, und dies ist wichtiger als eine Verrin-
gerung des Nutzens in weiterer Zukunft.

Sensitivitatsanalyse

Vier Sensitivitdtsanalysen wurden durchgefiihrt;

- Eine Sensitivitdtsanalyse, in der die Projektvarianten erst 5 Jahre spater in Betrieb genommen wird,
zeigt, dass das genaue Anfangsdatum die hauptsachliche Schlussfolgerung nicht dndert; die Bruttover-
luste verringern sich.

- Eine Sensitivitatsanalyse, in der die Abgase auf eine unterschiedliche Weise zugeordnet werden, fuhrt
zu groReren Bruttoverlusten fir die Niederlande, Belgien und Deutschland. Dies sind die Kosten, die
vorher anderen Landern zugeordnet wurden, ndmlich die Lander, in denen die Luftqualitat aufgrund
der Wiederinbetriebnahme des Eisernen Rheins abnimmt.

- Eine Sensitivitdtsanalyse mit hdheren externen Kosten flir Abgase fiihrt zu gréReren Bruttoverlusten.

- Eine Sensitivitatsanalyse mit einem héheren Verkehrsvolumen verringert den Kapitalwert der Projek-
te. Dieses paradoxe Ergebnis kann durch die sehr hohen Umweltkosten durch die Dieseltraktion auf
der Strecke des Eisernen Rheins erklart werden: wenn das Verkehrsvolumen zunimmt, steigen die
Umweltkosten, was fur die verkehrlichen Gewinne kompensiert.

Schlussfolgerung

Die 4 Projektvarianten, die beziiglich Eiserner Rhein untersucht wurden (historische Strecke, A52-
Variante, jeweils mit Diesel- oder Elektrischer Traktion;) filhren alle zu einem negativen volkswirtschaftli-
chen Nutzen fiir Belgien, die Niederlande, Deutschland und die anderen Lénder. Der Kapitalwert der
volkswirtschaftlichen Kosten liegt im Bereich von ca. 335 bis 530 Millionen Euro. Dafir ist eine Investiti-
on von ca. 440 bis 680 Millionen Euro von den 3 Landern notig, was einen Kapitalwert einer Investition
von ca. 590 bis 750 Millionen Euro darstellt.

Der Hauptgrund flr das schlechte Ergebnis dieses Projektes ist die Tatsache, dass hauptséachlich der Ver-
kehr von der Strecke (iber Montzen, die den Kapazitatsgrenzwert noch nicht erreicht hat, verlagert wird.
Die Kosteneinsparung durch den Wechsel zwischen den beiden Linien ist fiir die Endnutzer begrenzt und
fuhrt nur zu einer geringen Abnahme von Staus auf der Strasse. Selbst wenn der Anstieg des Schieneng-
terverkehrs von Antwerpen nach Deutschland viel groRer als im Modell angenommen wird, ist der Nut-
zen zu gering um die hohen Investitionskosten auszugleichen.

Falls das Projekt jedoch trotzdem durchgefiihrt werden soll, kann unter Vernachlassigung der Kosten der
volkswirtschaftliche Nutzen vergréRert werden, indem der Beginn des Projekts verzégert wird, der gesam-
te Eiserne Rhein elektrifiziert wird, und die A52-Variante gewéhlt wird. Die Abschétzung der Investiti-
onskosten (480 Millionen €) fiir diese A52-Variante basiert auf der IVV-Studie. DB Netz schétzt zurzeit,
dass die Investitionskosten 500 bis 900 Millionen € betragen wiirden.
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Tabelle 3: Volkswirtschaftliche Kostennutzenanalyse: Ubersicht, Szenario “Historischer Eiserner Rhein
— 2A" Kapitalwert fur 2007, Millionen Eurozgg7, Zinssatz 4%

n Ir_1 den In In ande-
Total Belgien Nieder- | Deutsch- |ren Lan-
landen land dern
Direkte Auswirkungen auf den Schienenguterverkehrsmarkt
Direkte Auswirkungen auf Nutzer | Konsumentenrente 94,21 48,40 0,00 32,83 12,98
Infrastrukturgebiihren -6,85 -19,92 20,62 -7,56 NA
Direkte Auswirkungen auf Infra- Schuldumwandlung -15,90 0,00 -15,90 NA NA
strukturbetreiber
Wartungskosten 31,29 91,34 -60,05 NA NA
Externe Auswirkungen bezuiglich Bau und Benutzung der
Bahnlinie
Abgase -138,20| -19,28 -10,48 -39,00| -69,44
Schall 24,79 8,12 3,29 13,39 NA
Unfélle 16,94 11,75 3,83 1,36 NA
Sicherheit -0,01 NA -0,01 NA NA
Erholung -5,63 -0,41 -3,14 -2,08 0,00
Volkswirtschaftliche Auswirkungen Erschiitterung 0,12 0,65 -0,77 0,24 0,00
Verlust von Flora und Fauna 0,00 0,00 0,00 0,00 0,00
Landschaft 0,00 0,00 0,00 0,00 0,00
Umweltschutz -3,48 -3,48 0,00 0,00 0,00
Boden und Grundwasser 3,00 0,00 3,00 0,00 0,00
Landwirtschaft 0,00 0,00 0,00 0,00 0,00
Auswirkungen auf den Schienenpersonenverkehr
Verspatungen -7,12 PM -7,12 0,00 0,00
Auswirkungen auf den StralBenverkehr
Zeitverlust durch Stau 18,73 4,40 2,35 11,98 NA
Indirekte Auswirkung fir Ver- Zeitverlust durch Bahniber-
kehrsteilnehmer ’ gange 1271 7,48 4,40 0.86 NA
Steuern -8,71 -0,98 -0,58 -7,15 NA
Abgase 2,89 0,37 0,22 151 0,81
Volkswirtschaftliche Auswirkungen SCh_?" 1,67 0,21 0,34 112 NA
Unfélle 1,80 0,58 0,18 1,04 NA
StraRenschaden 2,11 0,30 0,13 1,68 NA
Auswirkungen auf die Binnenschifffahrt
Indirekte Auswirkungen auf Nutzer | Steuern -0,07 -0,01 0,00 -0,06 0,00
Volkswirtschaftliche Auswirkungen | Abgase 0,48 0,03 0,06 0,22 0,18
Auswirkungen auf die Regierung
Indirekte Auswirkungen | MCPF Korrigierung PM PM PM PM PM
Auswirkungen auf andere Sektoren
Indirekte Auswirkungen PM PM PM PM PM
ZWISCHENSUMME 24,80 129,54 -59,64 10,39| -55,48
Auswirkungen auf die Regierung
Direkte Auswirkungen | Investitionskosten -486,51 -0,90 -391,04 -94,56 0,00
GESAMT -461,70| 128,63 -450,69 -84,17| -55,48
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Die nachstehende Tabelle zeigt eine Ubersicht der Ergebnisse fur alle Varianten.

Tabelle 4: Ubersicht der Ergebnisse fiir all Varianten, Kapitalwert fiir 2007, Millionen Eurozoo?

g,
Tie

n In den In In ande-
Alternative Rabattsatz | Gesamt . Nieder- | Deutsch-| ren Lan-
Belgien
landen land dern
Eiserner Rhein historische Strecke 4% -461,70 128,63 -450,69 -84,17 -55,48
Diesel — 2A 2,5-4-5,5% -510,52 118,31 -497,42 -96,28 -35,13
Eiserner Rhein historische Strecke 4% -432,78 92,86 -428,80 -78,75 -18,08
Diesel — 2B 2,5-4-5,5% -492,02 89,36 -476,15 -92,98 -12,26
Eiserner Rhein historische Strecke 4% -404,88 125,04 -497,07 -53,81 20,96
Elektro — 2A 2,5-4-5,5% -530,88 95,40 -551,78 -88,16 13,66
4% -440,2 144,17 -204,1 -325,02 -55,2
Eiserner Rhein tiber A52 Diesel — 2A > 0,23 ’ 04,16 3250 55,23
2,5-4-5,5% -503,64 128,81 -229,13 -369,19 -34,13
. i . 4% -335,93 144,78 -235,46 -281,39 36,15
Eiserner Rhein tiber A52 Diesel — 2B
2,5-4-5,5% -486,05 107,03 -267,10 -350,53 24,55
Sensitivitatsanalyse fur den Eisernen In In den In In ande-
Rhein, Unterschied gegeniber der his- Rabattsatz | Gesamt Belaien Nieder- | Deutsch- | ren Lan-
torischer Strecke mit Dieseltraktion — 2A 9 landen land dern
R . 4% -241,14 -33,90 -18,36 -65,63 -123,26
Hohere externe Kosten fir Abgase
2,5-4-5,5% -154,02 -21,50 -11,77 -41,90 -78,85
Unterschiedliche Zuordnung 4% -20,98 -30,81 -38,28 -20,35 68,46
von Abgasen 2,5-4-5,5% -13,41 -19,58 -24,67 -12,97 43,82
. . . 4% 125,92 -9,08 115,38 14,27 5,35
Projekt Beginn 2020 (nicht 2015)
2,5-4-5,5% 115,95 -9,78 111,42 9,73 4,58
4% -3,98 13,60 -7,74 1,25 -11,10
Hoheres Verkehrsvolumen (20%) >
2,5-4-5,5% -3,83 10,24 -7,68 0,64 -7,03
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Réesumeé

Motivation et informations sur le fond

Qu’est-ce que le Rhin d’Acier?

Le Rhin d’Acier est une ligne de chemin de fer qui relie le port d’Anvers a la région allemande de la Ruhr.
En 1998, la Belgique a demandé aux Pays-Bas l'autorisation de remettre le Rhin d’Acier en service. La rai-
son de cette demande résidait dans I'amplification des transports de marchandises entre la région portuaire
anversoise et I'arriere-pays allemand. La route actuelle qui nous relie avec I’Allemagne, la route Montzen,
est plus longue que le Rhin d’Acier d’environ 50 kilomeétres et comprend en outre un certain nombre de
cbtes qui compliquent la circulation de trains lourds.

Dans le cadre de cette étude, nous examinerons le co(t et le bénéfice sociaux d’une réactivation de la liai-
son ferroviaire Rhin d’Acier. Nous étudierons deux tracés possibles pour le Rhin d’Acier : le tracé histori-
gue et, en guise d'alternative, le tracé A52. La figure ci-dessous illustre les deux tracés et la route Montzen.
Nous étudierons aussi les alternatives sans électrification (donc exclusivement destinées aux locomotives
au diesel) et avec électrification (donc aussi appropriée pour les locomotives électriques).

Pourguoi cette étude?

Le 6 juillet 2006, le secrétaire d’Etat des Entreprises publiques et le ministre néerlandais du Transport et
des Travaux publics ont décidé de faire procéder a diverses études en matiére de réactivation du Rhin
d’'Acier. L'une de ces études est la présente analyse des colts et bénéfices sociaux.

Qu’est-ce gu’une analyse des codts et bénéfices sociaux?

Une analyse des colts et bénéfices sociaux étudie de fagon systématique les colts et avantages sociaux liés
a un projet. Le terme « sociaux » indique que les colts et bénéfices sont analysés et appréciés du point de
vue de la société dans son ensemble. L’étude ne prend pas seulement les effets financiers et économiques
en considération, mais aussi divers autres facteurs auxquels la société attache une valeur, comme
I'environnement, la mobilité et la sécurité.
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Figure 1: Alternatives pour le Rhin d’Acier : tracé historique (en violet) et variante A52 (en rouge). La
route Montzen est indiquée en jaune.
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Une analyse des codts et bénéfices établit une comparaison entre une alternative zéro et une alternative de
projet. Cette comparaison est réalisée pour deux scénarios économiques (2A et 2B). Les deux scénarios
partent de la méme croissance économique (2,3 % jusqu’en 2020 et 2,0 % pour la période 2020-2030),
mais différent en termes de politique en matiére de transport. Dans le cas du scénario 2B, nous supposons
I'existence d’une charge supplémentaire pour tous les modes de transport et d’une amélioration au niveau
des codts et des durées des trajets pour les transports ferroviaires.

Alternative zéro et alternatives de projet

L'alternative zéro dans cette étude est la situation sans la réactivation du Rhin d’Acier. Nous partons tou-
tefois du principe que tous les investissements prévus, comme par exemple le tunnel de chemin de fer
Liefkenshoek et le second lien ferroviaire vers le port d’Anvers, ont été exécutés. Dans I'alternative zéro, la
totalité du trafic ferroviaire entre le port d’Anvers et I'’Allemagne transite par la route Montzen. La route
Montzen est une liaison a double voie et a été intégralement électrifiée depuis la fin de I'année 2008. Le
scénario de référence prévoit un investissement supplémentaire pour la route Montzen, a savoir un croi-
sement libre dans la région d’Aarschot. Dans l'alternative zéro il y a aucune autre probleme de capacité
sur la route Montzen.
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Cette étude prévoit quatre alternatives de projet. Le tableau ci-dessous propose un sommaire des alternati-

ves de projet.

Tableau 1 : Sommaire des alternatives étudiées

Alternative | Rhin d’acier, tracé | Rhin d’Acier, tracé | Rhin d'Acier, tracé Rhin d’Acier, tracé
zéro historique diesel A52 diesel historique électrifié AB2 électrifié
Scénario 2A X X X X X
Scénario 2B X X

Les alternatives de projet différent en ce qui concerne la route (voir aussi la figure ci-dessus) et la traction
prévue (diesel contre électricité). Pour simplifier la comparaison dans toute la mesure du possible, nous
supposons que toutes les variantes du Rhin d’Acier seront prétes a étre mises en service en 2015.

L’alternative de projet « Rhin d’Acier - tracé historique » est I'alternative qui a été choisie en septembre
2001 par les ministres du Transport de la Belgique, des Pays-Bas et de I'Allemagne et qui a été confirmée
dans le cadre de I'arbitrage international. Cette alternative comprend le tracé historique du Rhin d’Acier
d’Anvers a la frontiére belgo-néerlandaise en passant par Lier, Mol et Neerpelt. A partir de la frontiére
dans le région de Budel, le tracé rejoint la frontiére allemande a proximité de Vlodrop en passant par
Weert et Roermond. Le seul écart par rapport au tracé historique (qui traversait totalement le centre ur-
bain) se situe a Roermond, ceci a la demande des Pays-Bas. Le nouveau tracé est dérivé au nord-ouest de
Roermond et suit alors I'autoroute A73-Zuid existante, contournant Roermond par le sud-est. Ensuite, ce
nouveau tracé rejoint a nouveau le tracé historique, qui traverse ensuite, également a la demande des Pays-
Bas, la zone naturelle De Meinweg dans le cadre d’un tunnel d’une longueur de quelque 6 km. En Allema-
gne, le projet suit le tracé historique par Dalheim, Wegberg et Ménchengladbach-Rheindahlen jusqu’a
Rheydt.

Dans le cadre de I'alternative de projet « Rhin d’Acier — variante A52 », la situation en Belgique ne fait
I'objet d’aucun changement, mais des modifications sont par contre prévues aux Pays-Bas et en Allema-
gne. L’idée consiste a construire une nouvelle ligne ferroviaire qui suivrait les autoroutes N280 et A52 en-
tre Roermond et Monchengladbach. Ce projet suppose un investissement dans une ligne a voie unique
entre Roermond et Mdnchengladbach sur environ 7 km aux Pays-Bas, ainsi qu’une double voie sur envi-
ron 28 km en Allemagne. La longueur totale de cette variante est inférieure a celle du tracé historique et la
voie ne traverse pas le parc national « De Meinweg ». D’un autre coté, le tracé traverserait plusieurs autres
zones protégées de part et d'autre de la frontiére entre les Pays-Bas et I'Allemagne.

Le Rhin d’Acier est prévu comme une ligne diesel, qui n’est que partiellement électrifiée. Nous avons dés
lors aussi étudié deux alternatives prévoyant I'électrification intégrale des lignes.

Pour tous les tracés, nous supposons une capacité maximale de 72 trains par jour, les deux sens confon-
dus, comme le prévoient les recommandations de la COD (Commissie van Onafhankelijke Deskundi-
gen/ Commission des Experts indépendants) du 8 juin 2007.
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Les effets du Rhin d’Acier

Quels seront les effets du Rhin d’Acier en termes de transport?

La mise en service du Rhin d’Acier comportera des conséquences pour le trafic ferroviaire, le trafic routier
et la navigation intérieure. Nous distinguons quatre effets en ce qui concerne les transports de marchandi-
ses

En premier lieu, la mise en service du Rhin d’Acier entrainera des 2030 une augmentation de la totalité des
transports ferroviaires entre la Belgique et I'Allemagne par le Rhin d’Acier et par la route Montzen de
14,3 a 15,5 millions de tonnes dans le cadre de I'alternative « Rhin d’Acier — tracé historique » et a 17,2
millions de tonnes dans I'alternative « Rhin d’Acier — tracé A52 ». Cette augmentation des transports fer-
roviaires par le Rhin d’Acier et la route Montzen de 1,2 a 2,9 millions de tonnes proviendra en majeure
parie d’autres lignes de chemin de fer (de 0,97 a 2,63 millions de tonnes), le reste étant généré par d'autres
modalités de transport : de 0,15 a 0,25 million de tonnes proviendra des transports routiers.

Dans les deux alternatives en matiéere de tracé, la majorité du trafic ferroviaire opte pour le Rhin d’Acier au
détriment de la route Montzen parce que le Rhin d’Acier est quelque peu plus avantageux suite a son tracé
plus court et a sa capacité a accepter des trains plus lourds. Il convient de noter qu'aucune variante du
Rhin d'Acier ne génére beaucoup de trafic ferroviaire supplémentaire, mais attire plut6t un trafic existant
sur la route Montzen. Le tableau ci-dessous résume les effets pour le trafic ferroviaire en 2030.

Tableau 2 : Flux total de marchandises via le Rhin d’Acier et la route Montzen par scénario (en millions de
tonnes), 2030

Mesuré sur le tracé ferroviaire Budel - Weert (Rhin d’Acier) et le tracé Montzen - Aix-la-Chapelle-West (route
Montzen).

B=Belgique, D=Allemagne.

2005 2030 2A 2030 2B
Pas de . RA hist. . RA électr. | Pas de .
RA RA hist. &lectr. RA via A52 via A52 RA RA hist.

B-D Rhin d’Acier 5,3 6,1 6,2 6,9 1,9
D-B Rhin d’Acier 4,0 4,9 52 5,8 0,5
Total Rhin d’Acier 9,3 11,0 11,4 12,7 2,5
B-D route Montzen 4.4 7,6 2,8 2,1 2,7 2,0 8,3 6,9
D-B route Montzen 3,8 6,8 3.4 2,4 3,1 2,5 7,5 7,4
Total route Montzen 8,2 14,3 6,2 4.5 5,8 4.5 15,7 14,3
Total deux routes 8,2 14,3 15,5 15,5 17,2 17,2 15,7 16,7
Index deux routes 100 172 190 190 209 210 191 204
Trafic ferroviaire
supplem\ental.re par i i 12 1.2 2.9 2.9 - 1,0
rapport a la situation
sans RA
* i -

Autres lignes fer ; | o097 0,90 2,63 253 -1 0995
roviaires
* Transport routier - - 0,15 0,20 0,18 0,25 - 0,003
. o

Navigation inte . - 0,08 0,10 0,09 0,12 -1 0,002
rieure
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En second lieu, le colt supplémentaire des transports de marchandises par la route et les effets de la libé-
ralisation du chemin de fer (telle qu’elle est supposée dans le scénario 2B) n’entraineront aucun effet
considérable pour le transport ferroviaire : le scénario 2B ne générera pas beaucoup plus de transports
ferroviaires que le scénario 2A.

En troisiéme lieu, le type de traction (diesel contre électricité) n'exercera qu’une influence limitée sur les
transports prévus par le Rhin d’Acier : 9,3 millions de tonnes sur le tracé historique a traction diesel contre
11,0 millions de tonnes sur le tracé historique a traction électrique (en 2030). Les transports ferroviaires
par la route Montzen chuteront néanmoins, le solde du trafic ferroviaire restant donc inchangé dans ce
corridor malgré I'électrification du Rhin d’Acier.

Quatriémement, la mise en service du Rhin d’Acier n’entrainera aucune modification importante au niveau
de la composition du trafic. Autrement dit, le Rhin d’Acier attirera principalement du trafic ferroviai-
re d’autres lignes de chemin de fer et n’entrainera qu’une réduction tres limitée des transports
routiers ou des transports effectués par navigation intérieure.

Les effets sur les transports routiers seront limités : en 2030 le nombre de km par camion chutera de
0,44 a 1,09 million en Belgique, soit moins de 0,01 % de la totalité des transports routiers en Belgique (11
milliards de km par camion en 2030). Le nombre de km par camion chutera de 0,20 a 0,28 aux Pays-Bas et
de 2,01 a 5,59 en Allemagne (chiffres fonction de I'alternative choisie).

La navigation intérieure chutera de 0,27 a 0,67 million de tonnes/km en Belgique, de 1,08 a 1,48 aux
Pays-Bas et de 2,93 a 8,15 en Allemagne (chiffres pour 2030). Il convient de noter que les effets sur la na-
vigation intérieure seront supérieurs aux effets sur les transports routiers aux Pays-Bas. Les effets seront
les plus marqués en Allemagne, tant pour les transports routiers que pour la navigation intérieure, parce
gue les distances sont plus considérables dans ce pays.

Les effets sur les transports de personnes seront minimaux. Ils seront minimaux en ce qui concerne le
chemin de fer parce que le Rhin d’Acier n'est pas destiné au transport de voyageurs et parce que
I'interférence des trains de marchandises avec les trains de voyageurs est limitée. Les effets pour la circula-
tion routiére seront minimaux parce que les effets sur la congestion sont limités, ceci étant d0 a son tour
aux effets minimaux sur les transports de marchandises par la route.

Quels sont les bénéfices et les codits?

La mise en service du Rhin d’acier débouchera sur
- des effets sur le marché des transports de marchandises par chemin de fer
- des effets sur la société en ce qui concerne I'environnement, le bruit, les accidents, etc. suite a la
construction et a l'utilisation du Rhin d'Acier
- des effets sur les trafics de voyageurs par chemin de fer
- des effets sur la circulation routiére
- des effets sur la navigation intérieure
- des effets pour les pouvoirs publics
- des effets sur d’autres marchés
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La présente analyse des co(ts et bénéfice a en outre été réalisée sur base des suppositions suivantes

- les colts et bénéfices sont calculés pour la période 2015-2030. A partie de 2030, tous les flux se-
ront supposés étre constants dans le temps.

- deux taux d’escompte différents ont été utilisés pour comparer les colts et bénéfices au colt
d’investissement : 4 % (approche belge) et 2.5-4- 5,5 % selon le type des colts ou d'avantages
(approche néerlandaise).

- les colts et bénéfices sont attribués a la Belgique, aux Pays-Bas, a I'’Allemagne et aux autres pays
sur base du territoire (et pas sur base de la question de savoir qui devrait payer quoi).

En ce qui concerne les effets sur le marché des transports de marchandises par chemin de fer, nous
distinguons les effets pour le consommateur, pour I'opérateur et pour le gestionnaire des infrastructures.
Pour le consommateur, les transports entre Anvers et I’Allemagne seront moins colteux suite au raccour-
cissement de la distance de transport. Cet effet génére un bénéfice pour les consommateurs pour toutes
les alternatives. Le bénéfice est plus élevé si la ligne est électrifiée, parce que ce mode de transport est
moins colteux et il est aussi plus important pour le tracé A52 parce qu'il est plus court que le tracé histo-
rique.

Dans un marché parfaitement concurrentiel, il n’y a aucun bénéfice pour I'opérateur (I'entreprise de ges-
tion des transports ferroviaires).

Le gestionnaire des infrastructures bénéfice de moins de revenus sur le tracé historique parce que le Rhin
d’Acier est plus court et que I'indemnité pour la gestion des infrastructures est une indemnité basée sur le
facteur train/km. L’augmentation du volume total des transports par chemin de fer n’est pas suffisamment
importante pour compenser cette différence en nombre de kilométres. D’un autre cOté, il y a aussi un effet
sur les colts d’entretien et de remplacement. Ces codts sont fonction du volume; ils enregistrent une bais-
se sur la route Montzen et une augmentation sur le Rhin d’Acier. L’effet de I'entretien d’une nouvelle ligne
de chemin de fer domine en général et il y a donc des colts supplémentaires, principalement au niveau de
I'entretien du tunnel Meinweg aux Pays-Bas. Le tracé A52 génére moins de frais d’entretien.

Suite & la construction et a I'usage méme du Rhin d’Acier, il y a aussi des effets pour la société en ce qui
concerne les émissions, le bruit, les accidents, la récréation, les vibrations, I'environnement de vie, le
paysage, I'écologie, le sol, I'eau et I'agriculture. Compte tenu de I'augmentation du trafic ferroviaire, il y a
une augmentation des émissions dues au trafic ferroviaire et donc un poste de codts. En ce qui concerne le
bruit, il y a un bénéfice parce que les alternatives de projet pour le Rhin d’Acier prévoient des écrans
d’insonorisation veillant a ce que le bruit diminue en comparaison a I'alternative zéro. En ce qui concerne
les accidents (aux passages a niveau), il y a un bénéfice malgré I'augmentation des transports ferroviaires
parce que I'alternative de projet prévoit le remplacement d’un certain nombre de passages a niveau par des
passages souterrains, amplifiant donc ainsi la sécurité. L’effet sur les espaces de récréation est négatif parce
que le projet entraine la perte de possibilités de récréation et perturbe I'écologie. Les vibrations (suite au
trafic ferroviaire) seront fonction du volume des transports. Les vibrations diminueront donc le long de la
route Montzen et augmenteront le long du Rhin d’Acier. L’effet total sera fonction du nombre de trains
sur les deux routes. Les effets sur le paysage, I'environnement de vie et I'agriculture seront trés limités, voi-
re inexistants. L'écologie n'est négative qu'en Belgique parce que la Belgique n’a pas encore établi de plan
de compensation en matiére de nature a ce jour. En ce qui concerne le sol et I'eau, nous percevons un bé-
néfice parce que le sol fera I'objet d’un assainissement sur certaines parties du trajet avant la construction
du Rhin d’Acier.
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Les effets pour le trafic de voyageurs par chemin de fer sont limités, mais négatifs. Une partie du Rhin
d'Acier sera en effet partagée avec le trafic de voyageurs. Les trains de marchandises supplémentaires dé-
coulant de la réactivation du Rhin d’Acier engendreront donc des retards supplémentaires pour les voya-
geurs a raison d’une demi-minute par train en moyenne.

En ce qui concerne la circulation routiére, nous distinguons des effets pour les usagers de la route et des
effets pour la société. Compte tenu du fait que I'existence du Rhin d’Acier entraine une diminution du
nombre de camions sur la route, la congestion sera moindre, ce qui représente donc un bénéfice pour les
usagers de la route. La mise en service du Rhin d’Acier implique en outre la transformation d’un certain
nombre de passages a niveau par des passages souterrains, entreprise qui se traduira par un gain de temps
pour les usagers de la route. La diminution du nombre de camions entrainera une chute des émissions, des
nuisances sonores, du nombre d’accidents et des dégats causés a la voierie. 1l s'agit la d’un petit bénéfice
pour la société.

De méme, nous faisons la distinction entre les effets pour les mariniers et les effets pour la société en ce
qui concerne la navigation intérieure. La diminution de la navigation entraine une chute des émissions et
représente donc un petit bénéfice pour la société.

Les pouvoirs publics perdront des revenus fiscaux et paieront les co(its d’investissement. La perte
d'efficacité engendrée parce que les colts d'investissement sont payés par un impét sur le travail, les « mar-
ginal costs of public funds », n'a pas été prise en compte.

Les effets possibles sur d’autres marchés, comme les ports d’Anvers et de Rotterdam, sont repris ex-
clusivement pour mémoire.

Le tableau a la page suivante fournit en guise d’exemple le résultat de I'analyse des co(ts et bénéfices pour
I'alternative de projet « Rhin d’Acier — tracé historique » sur base d’un taux d’escompte de 4%. La remise
en service du Rhin d’Acier — tracé historique débouchera sur une perte sociale nette pour les trois pays
réunis de 461,70 millions d’euros (valeur nette actuelle / constante). Lorsque nous appliquons un taux
d’escompte de 2,5-4-5,5%, la perte nette chute a 510,52 millions d’euros, ceci parce qu’en présence d’un
taux d’escompte supérieur , les codts d’investissement chuteront dans un proche avenir, ce qui est plus
important qu’une chute des bénéfices dans un avenir lointain.

Analyses de sensibilité

Quatre analyses de sensibilité ont été effectuées :

- Une analyse de sensibilité prévoyant une mise en service de la ligne de chemin de fer aprés 5 ans
démontre que la date de départ précise ne modifie pas significativement les conclusions générales;
la perte nette est par contre réduite.

- Une analyse de sensibilité dans le cadre de laquelle les émissions sont allouées différemment aux
pays entraine un co(t net supérieur, tant pour les Pays-Bas et la Belgique que pour I'Allemagne. 11
s'agit de colts ayant été alloués antérieurement a d’autres pays, a savoir les pays ou la qualité de
I'air diminue suite a la mise en service du Rhin d’Acier.

- Une analyse de sensibilité impliquant des codts externes supérieurs en termes d’émissions démon-
tre une plus grande perte nette.

- Une analyse de sensibilité impliquant un volume de transport plus élevé diminue la valeur nette
constante du projet. Ce résultat paradoxal est di aux colts environnementaux trés élevés le long
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du Rhin d’Acier, qui est limité & une traction au diesel : en cas d’élévation du volume des trans-
ports, les colits environnementaux supplémentaires annulent le bénéfice supplémentaire en ter-
mes de transport.

Conclusions

Les 5 alternatives pour le Rhin d'Acier (tracé historique, alternative A52, diesel, voie électrifiée, scénario)
débouchent toutes sur des bénéfices négatifs (donc des colts nets) pour la société en Belgique, aux Pays-
Bas, en Allemagne et dans les autres pays. Les colts nets constants pour la société varient d’environ 335 a
530 millions d’euros. Le projet requiert donc un investissement par les trois pays de 440 a 680 millions
d’euros, la valeur nette actuelle des investissements nécessaires s'élevant a un montant de 590 a 750 mil-
lions d’euros.

La principale raison réside dans le fait que le Rhin d’'Acier attirera principalement du trafic ferroviaire de la
route Montzen, alors que celle-ci offre encore de la capacité. Le bénéfice d’'un changement de route n’est
donc que minimal pour les usagers. Le Rhin d’Acier ne diminuera en outre pas significativement les trans-
ports de marchandises par la route et il n'y aura donc qu’une amélioration limitée en termes de congestion
du réseau routier. Méme si I'accroissement du trafic ferroviaire entre Anvers et I'’Allemagne devait étre
plus important que prévu, les bénéfices resteraient trop réduits en comparaison aux codts d’investissement
considérables.

Si I'on souhaite malgré tout procéder a I'aménagement du Rhin d’Acier, les pertes pour la société seraient
les plus réduites en optant pour la variante « Rhin d’acier — tracé A52 électrifié ». Il convient de noter que
I'ampleur de I'investissement (480 millions €) pour le tracé A52 est basée sur I'étude 1VV, tandis que DB
Netz évalue aujourd’hui I'investissement a un montant de 500 a 900 millions €.

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 28



TRANSPORT & MOBILITY

LEUVEN

Your link to integrated analyses !

g,
Tie

Tableau 3 : Analyse des codts et bénéfices sociaux : sommaire du scénario « Rhin d’Acier historique —
2A », valeur NPV pour 2007, millions d’euroszoeor, taux d’escompte 4%

En Bel- Aux En Al- Dans
Total . Pays- lema- | d’autres
grque Bas gne pays
Effets directs sur le marché des transports de marchandises
par chemin de fer
Effets directs pour les usagers | Surplus consommateurs 94,21 48,40 0,00| 32,83 12,98
Indemnité pour infrastructures -6,85| -19,92 20,62 -7,56 NA
Effets directs pour le gestion- | Frais renouvellements -15,90 0,00 -15,90 NA NA
naire des infrastructures ) )
Frais d’entretien 31,29 91,34 -60,05 NA NA
Effets externes liés a la construction et I'exploitation de la voie
de chemin de fer
Emissions -138,20| -19,28| -10,48| -39,00 -69,44
Bruit 24,79 8,12 3,29| 13,39 NA
Accidents 16,94 11,75 3,83 1,36 NA
Sécurité externe -0,01 NA -0,01 NA NA
Récréation -5,63 -0,41 -3,14 -2,08 0,00
Effets pour la société Vibrations 0,12 0,65 -0,77 0,24 0,00
Perte d’environnement de vie 0,00 0,00 0,00 0,00 0,00
Paysage 0,00 0,00 0,00 0,00 0,00
Ecologie -3,48 -3,48 0,00 0,00 0,00
Sol et eau 3,00 0,00 3,00 0,00 0,00
Agriculture 0,00 0,00 0,00 0,00 0,00
Effets pour les voyageurs des chemins de fer
Retards -7,12 PM -7,12 0,00 0,00
Effets pour la circulation routiére
o Pertes de temps files 18,73 4,40 2,35 11,98 NA
5:?; Irr:ilisd pour les usagers Pertes de temps passages a niveau| 12,71 7,46 4,40 0,86 NA
Taxes -8,71 -0,98 -0,58 -7,15 NA
Emissions 2,89 0,37 0,22 151 0,81
i Bruit 1,67 0,21 0,34 1,12 NA
Effets pour la société -
Accidents 1,80 0,58 0,18 1,04 NA
Usure revétement routier 2,11 0,30 0,13 1,68 NA
Effets pour la navigation intérieure
Effets indirects pour les usa-
gers de la navithion intérieure | 1 2X€S 007 001 0,001 -0,06 0,00
Effets pour la société Emissions 0,48 0,03 0,06 0,22 0,18
Effets pour les pouvoirs publics
Effet indirect |Correction MCPF PM PM PM PM PM
Effets pour d’autres secteurs
Effet indirect | PM PM PM PM PM
SOUS-TOTAL | 24,80| 129,54| -59,64| 10,39 -55,48
Effets pour les pouvoirs publics
Effet direct | Co(t d’investissement -486,51 -0,90| -391,04| -94,56 0,00
TOTAL | -461,70| 128,63| -450,69| -84,17 -55,48
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Vous trouverez un sommaire des résultats de toutes les variantes dans le tableau suivant.
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Tableau 4 : Sommaire des résultats de toutes les variantes, valeur NPV pour 2007, millions d’euroszgor

. Dans
Alternative , Taux Total | EN BelOi-| Aux Pays- | En Alle- |, oo
d’escompte que Bas magne
pays
4% -461,70 128,63 -450,69 -84,17 -55,48
Rhin d'Acier — tracé historique diesel — 2A >
2,5-4-5,5% -510,52 118,31 -497,42 -96,28 -35,13
. . b ) 4% -432,78 92,86 -428,80 -78,75 -18,08
Rhin d’Acier — tracé historique diesel — 2B
2,5-4-5,5% -492,02 89,36 -476,15 -92,98 -12,26
. . b . - 4% -404,88 125,04 -497,07 -53,81 20,96
Rhin d’Acier — tracé historique électrifié — 2A
2,5-4-5,5% -530,88 95,40 -551,78 -88,16 13,66
4% -440,2 144,17 -204,1 -325,02 -55,2
Rhin d’Acier — tracé A52 diesel — 2A - 0.23 ' 04.16] -3250 >5.23
2,5-4-5,5% -503,64 128,81 -229,13| -369,19 -34,13
. . . . e 4% -335,93 144,78 -235,46| -281,39 36,15
Rhin d'Acier — tracé A52 électrifié - 2A
2,5-4-5,5% -486,05 107,03 -267,10| -350,53 24,55
Analyses de sensibilité quant au Rhin Dans
d’Acier Taux En Belgi- | Aux Pays- | En Alle- ,
ez L. . , Total d’autres
Différences par rapport au tracé histori- d’escompte que Bas magne
- pays
que diesel — 2A
Co(ts externes plus élevés suite a des émis- 4% -241,14 -33,90 -18,36 -65,63 -123,26
sions 2,5-4-5,5% -154,02 -21,50 -11,77 -41,90 -78,85
Allocation différente des émissions a des 4% -20,98 -30,81 -38,28 -20,35 68,46
pays 2,5-4-5,5% -13,41 -19,58 -24,67 -12,97 43,82
. . 4% 125,92 -9,08 115,38 14,27 5,35
Date de départ 2020 au lieu de 2015
2,5-4-5,5% 115,95 -9,78 111,42 9,73 4,58
. 4% -3,98 13,60 -7,74 1,25 -11,10
Volumes de transport plus importants (20%)
2,5-4-5,5% -241,14 -33,90 -18,36 -65,63| -123,26
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Executive summary

Motivation and background

What is the Iron Rhine?

The Iron Rhine is a railway line connecting the port of Antwerp with the German Ruhr area. In 1998, Bel-
gium asked the Netherlands to reactivate the Iron Rhine. The argumentation for this was the expansion of
freight transport from the port of Antwerp to the German Ruhr area. The current route to Germany, the
Montzen route, is up to 50 km longer than the Iron Rhine for some destinations and contains some slopes
which make it difficult to drive heavy trains.

In this study we consider the social costs and benefits of the reactivation of the Iron Rhine rail connec-
tion. We consider two possible routings for the Iron Rhine: the historical line and, as an alternative, the
A52 line. The figure below shows both lines and the Montzen line. We also consider the alternative with-
out electrification (so only accessible for diesel locs) and with electrification (so also accessible for electric
locs).

The reason for this study?

On 6 July 2006 the Belgian Secretary of State for Public Enterprise and the Dutch Minister of Transport,
Public Works and Water Management decided to authorize different studies on the reactivation of the
Iron Rhine. One of these studies is this social cost-benefit analysis (SCBA).

What is a social cost-benefit analysis?

In a SCBA the social costs and benefits connected to a project are inventoried in a systematic way. The
word ‘social’ indicates that the costs and benefits are being analysed and valued from the viewpoint of
society as a whole. Not only financial-economic effects are being analysed, but also other items which
have a value for society, such as environment, mobility and safety.
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Figure 1: Project alternatives for the Iron Rhine: historic route (purple) and A52 variant (red). The Montzen
route is indicated in yellow.
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Economic scenarios

In a social cost-benefit analysis a comparison is made between the reference alternative and a project al-
ternative. This comparison is made for two economic background scenarios (2A and 2B). Both scenarios
assume the same economic growth (2.3% until 2020 and 2.0 % for the period 2020-2030), but differ in the
executed transport policy. In 2B we assume an additional tax for all transport modes and improvements in
the costs and travel times for rail transport.

Reference alternative and project alternative

The reference alternative in this analysis is the expected future situation without reactivation of the Iron
Rhine. We do assume that all foreseen investments, for example the Liefkenshoek train tunnel and the
second rail link to the port of Antwerp are executed. In the reference alternative all train transport from
the port of Antwerp towards Germany predominantly uses the existing Montzen route. The Montzen
route is a double track route, fully electrified since the end of 2008. In the reference scenario, one extra
investment is foreseen on the Montzen route, a grade separated junction in Aarschot. Apart from this,
there are no capacity restraints on the Montzenroute.

There are four project alternatives in this study. The table below gives an overview of all project alterna-
tives.
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Table 1: Overview of the alternatives studied

Iron Rhine |lron Rhine| Iron Rhine |Iron Rhine
Reference alternative | historical route | via A52 |historical route | via A52

diesel diesel electrified electrified
Background scenario 2A X X X X X
Background scenario 2B X X

The project alternatives differ with respect to their route (see also the figure above) and in the foreseen
traction (diesel versus electric). In order to make the comparison as easy as possible, we assume that all
Iron Rhine variants are ready to use in 2015.

The project alternative ‘Historical Iron Rhine’ is the alternative that was chosen in September 2001 by
the Ministries of Transport of Belgium, the Netherlands and Germany and was confirmed in the Interna-
tional Arbitration. This alternative consists of the modernised historical trajectory of the Iron Rhine from
Antwerp via Lier, Mol and Neerpelt to the Belgian-Dutch border. From the border near Budel, the route
passes via Weert and Roermond towards the German border near Vlodrop. Only in Roermond there is a
deviation from the historical trajectory (that went straight trough the city), on the demand of the Nether-
lands. The new track deviates at the north-west of Roermond and then bends via a new track, joining the
existing motorway A73-South, around the South-East of Roermond. After that the new track reconnects
to the historical trajectory, which subsequently, again at the request of the Netherlands, enters a 6 km long
tunnel under the natural area ‘De Meinweg’. In Germany, the historical trajectory is followed, via Dalheim,
Wegberg and Monchengladbach-Rheindahlen until Rheydt.

In the project alternative ‘Iron Rhine - A52 variant’ nothing changes to the situation in Belgium, but it
does in the Netherlands and in Germany. The idea is to follow the motorways N280 and A52 with a new
railway track between Roermond and Mdnchengladbach. This requires an investment in new single track
between Roermond and Mdnchengladbach for about 7 km in the Netherlands and about 28 km double
track in Germany. The total track length of this variant is shorter than the historical line and it does not
cross the national park “De Meinweg”. On the other hand, it does cross protection areas near both sides
of the Dutch-German border.

The Iron Rhine is foreseen as a diesel line and is only partly electrified. We also investigated two variants
in which the Lines are completely electrified.

For all alternatives we assume a maximum capacity of 72 trains per day — both directions taken together,
as stated in the advice of the COD (Commissie van Onafhankelijke Deskundigen/Commission of Independent Ex-
perts) of June, 8 2007.

The effects of the reactivation of the Iron Rhine

What are the effects on transport of the Iron Rhine?

The reactivation of the Iron Rhine has consequences for rail- and road transport and for inland water-
ways. For freight traffic we distinguish four effects:

Firstly, the reactivation of the Iron Rhine increases total rail transport via the Iron Rhine and the Mont-
zen route between Belgium and Germany from 14.3 to 15.5 million tonne in 2030 in the alternative “His-
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torical Iron Rhine” and to 17.2 million tonne in the alternative “Iron Rhine via A52”. This increase in rail
transport varying between 1.2 and 2.9 million tonne on the Iron Rhine and the Montzen originates for
the larges part from other rail lines (between 0.97 and 2.63 million tonne); the remainder comes from
other transport modes: 0.15 till 0.25 million tonne comes from road transport.

In both trajectory alternatives the majority of the rail transport prefers the Iron Rhine over the Montzen
route because for most transport the Iron Rhine is cheaper because it is shorter and allows for heavier
trains. Note that none of the alternatives of the Iron Rhine generate a lot of additional rail traffic, but
rather attracts existing rail traffic from the Montzen Line. The table below summarizes the effects for rail
traffic in 2030.

Table 2: Total freight transport via the Iron Rhine and the Montzen route per scenario (in million tonne),
2030

Measured on the rail track Budel-Weert (Iron Rhine) and Montzen-Aachen (Montzen route). B=Belgium,
G=Germany.

2005 2030 2A 2030 2B
No IR Hist. IR | Electr. | IR via A52 Electr. No IR Hist. IR
hist. IUR IR via A52

B-G Iron Rhine 5.3 6.1 6.2 6.9 1.9
G-B Iron Rhine 4.0 4.9 5.2 5.8 0.5
Total Iron Rhine 9.3 11.0 11.4 12.7 2.5
B-G Montzenroute 4.4 7.6 2.8 2.1 2.7 2.0 8.3 6.9
G-B Montzenroute 3.8 6.8 34 2.4 3.1 2.5 7.5 7.4
Total Montzenroute 8.2 14.3 6.2 4.5 5.8 4.5 15.7 14.3
Total both lines 8.2 14.3 155 15.5 17.2 17.2 15.7 16.7
Index both lines 100 172 190 190 209 210 191 204
Additional rail traffic - - 1.2 1.2 2.9 2.9 - 1.0
wrt situation without
IR
* QOther rail lines - - 0.97 0.90 2.63 2.53 - 0.995
* Road transport - - 0.15 0.20 0.18 0.25 - 0.003
* Inland Waterways - - 0.08 0.10 0.09 0.12 - 0.002

Secondly, the additional pricing of road freight transport and the effects of the liberalisation of the rail-
ways (as assumed in background scenario 2B) does not generate large effects for rail transport: scenario
2B does not lead to much more rail transport than scenario 2A.

Thirdly, the type of traction (diesel versus electric) only has a limited influence on the expected transport
on the Iron Rhine: 9.3 million tonne on the historical line with diesel traction versus 11.0 million tonne on
the historical line with electric traction (in 2030). The rail transport on the Montzen route decreases with
the same amount which balances out to an equal amount of rail transport on the corridor in spite of the
electrification of the Iron Rhine.

Fourthly, the reactivation of the Iron Rhine does not result in a big change in the composition of trans-
port. In other words, the Iron Rhine mainly attracks rail transport from other rail routes, and only a
limited amount from road or inland waterways.
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The effect on road transport is limited: in 2030 the number of trucks decreases with about 0.44 up to
1.09 million truck-km in Belgium, which is less than 0.01 % of the total road transport in Belgium (11 000
million truck-km in 2030). The number of trucks decreases with 0.20 up to 0.28 in the Netherlands and
with 2.01 up to 5.59 in Germany (figures depend on the chosen alternative).

Inland waterways decrease with 0.27 up to 0.67 million tonne-km in Belgium, with 1.08 up to 1.48 in the
Netherlands and with 2.93 up to 8.15 in Germany (figures for 2030). Notice that for the Netherlands the
effect on inland waterways is larger than for the road. The effect in Germany is the largest for road as for
inland waterway transport because the distances are larger.

The effects on passenger transport are minimal. They are minimal for rail because the Iron Rhine is not
meant for passenger transport and because the interference between freight transport with passenger
trains is limited. The effects for car transport are minimal because the effect on congestion is small, and
this is because the effects for road freight are minimal.

What are the benefits and the costs?

The reactivation of the Iron Rhine leads to
- effects on the freight rail market
- effects for society with respect to environment, noise, accidents, etc. by the construction and the
use of the Iron Rhine
- effects on passenger rail transport
- effects on road transport
- effects on inland waterways
- effects for the government
- effects on other markets

Furthermore the following assumptions are made for this cost-benefit analysis

- the costs and benefits are calculated for the period 2015-2030. From 2030 onwards all flows are
assumed constant over time.

- two different discount rates are used to compare future costs and benefits with the investment
cost: 4 % (Belgian approach) and 2,5-4-5,5 % depending on the type of costs or benefits (Dutch
approach)

- the costs and benefits are assigned to Belgium, the Netherlands, Germany and other countries
based on area (not based on who should pay).

With respect to the effects on the freight rail market we distinguish the effect for the consumer, the
operator and the infrastructure manager. For the consumer transport between Antwerp and Germany be-
comes cheaper because of the shorter distance. This generates a benefit for the consumer in each project
alternative. The benefit is larger if the line is electrified as transport is than cheaper and it is also larger for
the A52 route as this is shorter than the historical line.

In a perfect competitive market there is no profit for the operator.

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 35



TRANSPORT & MOBILITY -

LEUVEN THN®

Your link to integrated analyses !

The infrastructure manager has less revenue on the historical track from the infrastructure fee as the Iron
Rhine is shorter and the infrastructure fee is a fee per train-km. The increase in total rail transport is not
large enough to compensate for the difference in distance. On the other hand, there is also an effect on
the maintenance and replacement costs. These costs depends on the volume; they decrease on the
Montzen route and increase on the Iron Rhine. In general, the effect of the maintenance of an additional
rail track dominates and hence costs increase, especially on the maintenance of the tunnel under the
“Meinweg” in the Netherlands. The A52 track has less maintenance costs.

By the construction and the use of the Iron Rhine itself there are also effects for society with respect to
emissions, noise, accidents, recreation, vibration, living environment, landscape, ecology, soil and water
and agriculture. As rail transport increases, emissions from rail transport increase and hence create a cost.
For noise there is a benefit as in the project alternatives with the Iron Rhine noise screens are foreseen
which makes that noise decreases with respect to the reference alternative. For accidents (on crossings)
there is a benefit, despite the increase in rail transport, as in the project alternative some level crossings are
replaced by grade separated junctions and hence become safer. The effect on recreation is negative as
there is a loss in recreation possibilities and as ecology gets disturbed. Vibrations (as a consequence of rail
transport) depend on the transport volume. Hence, vibrations decrease along the Montzen Route and in-
crease along the Iron Rhine. The total effect depends on the number of trains on both routes. The effects
on landscape, living environment and agriculture are either very small or zero. Ecology is only negative in
Belgium as Belgium has — for the moment — no nature compensation plan. For soil and water we foresee a
benefit as before the construction of the new tracks for the Iron Rhine the soil will be sanitized.

The effect for rail passengers is small, but negative. For part of the Iron Rhine track is shared with pas-
senger transport. The additional freight trains due to the reactivation of the Iron Rhine cause additional
delays in passenger transport with an average of half a minute per train.

For road transport we distinguish the effects for road users and the effects for society. Because the reac-
tivation of the Iron Rhine leads to less trucks on the road, there is less congestion and hence a benefit for
the road users. Moreover, because of the reactivation of the Iron Rhine some level crossings are rebuilt
into grade separated junctions which create a time gain for road transport. Because there are less trucks,
emissions, noise, accidents and road damage decrease. This is a small benefit for the society.

Also for inland waterways we make a distinction between the effects for the shippers and the effects for
society. Because of the decrease in inland shipping there is a decrease in emissions and hence a small
benefit for society.

The government loses tax revenue and pays for the investment costs. The efficiency loss that occurs be-
cause the investment costs are paid with taxes on labour, the so-called “marginal costs of public funds”, is not
calculated.

The possible effects on other markets such as for the port of Antwerp and Rotterdam are only taken up
pro memoria.

The table on the next page shows as an example the result for the cost-benefit analysis for the project al-
ternative “Iron Rhine — historical route” using a discount rate of 4%. The reactivation of the Iron Rhine —
historical line leads to a net social loss for the three countries together of 461.70 million euro (net present
value). If a discount rate of 2.5-4-5.5% is used, the net loss decreases to 510.52 million euro. This is be-
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cause with a higher discount rate the investment costs in the near future decrease and this is more impor-
tant than the decrease of the benefits further in the future.

Sensitivity analysis

Four sensitivity analyses are conducted:

- Assensitivity analysis, in which the rail track is operational 5 years later, shows that the exact start-
ing date does not alter the main conclusions; the net loss does decrease.

- A sensitivity analysis in which the emissions are allocated in a different way results in a larger net
loss for the Netherlands, Belgium and Germany. These are the costs which were allocated before
to other countries, this is the countries in which the air quality also decreases because of the reac-
tivation of the Iron Rhine.

- Assensitivity analysis with higher external costs for emissions leads to a larger net loss.

- Asensitivity analyses with a higher transport volume decreases the net present value of the pro-
ject. This paradoxal result is due to the very high environmental costs on the Iron Rhine, which is
limited to diesel traction: when the transport volumes rise, the increasing environmental costs will
offset the transport benefits.

Conclusions

The 5 project alternatives for the Iron Rhine (historical route, A52 route, diesel, electrified, background
scenario) all lead to negative benefits (so net costs) for the society: for Belgium, The Netherlands, Ger-
many and the other countries together. The net present value of the costs to society varies from 335 to
530 million euro. For this, an investment of 440 to 680 million is need by the 3 countries, which is the net
present value of an investment of about 590 to 750 million euro.

The major reason why the project performs so poorly is that it mainly substitutes rail traffic on the exist-
ing Montzen route that has not yet reached its capacity limits. The user cost advantage of switching be-
tween the two lines is limited and there is only a small reduction of congestion on the road. These small
benefits can never compensate the large investment cost. Even if the growth of rail traffic from Antwerp
to Germany is much stronger than expected by the models, the benefits are too small to compensate the
large investment cost.

If one wants to take on the project anyway, society’s losses are minimized when the start of the project is
delayed, when one electrifies the whole Iron Rhine and when one selects the A52 route. Note that the
estimate of the investment costs (480 million €) for this variant is based on the IVV study, while DB Netz
estimates the investment costs amounting to about 500 up to 900 million €.
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Table 3: Social cost benefit analysis: overview, scenario “Historical Iron Rhine — 2A”, NPV for 2007, mil-
lion eurozoo7, discount rate 4%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 94.21 48.40 0.00 32.83 12.98
Infrastructure fee -6.85 -19.92 20.62 -7.56 NA
Direct effect on infrastructure | Costs renewal -15.90 0.00 -15.90 NA NA
manager .
Costs maintenance 31.29 91.34 -60.05 NA NA
External effects related to the building and use of
the rail
Emissions -138.20 -19.28 -10.48 -39.00 -69.44
Noise 24.79 8.12 3.29 13.39 NA
Accidents 16.94 11.75 3.83 1.36 NA
External safety -0.01 NA -0.01 NA NA
Recreation -5.63 -0.41 -3.14 -2.08 0.00
Effect on society Vibratior?s' . 0.12 0.65 -0.77 0.24 0.00
'r‘;)::qg;t"v'"g envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.48 -3.48 0.00 0.00 0.00
Soil and water 3.00 0.00 3.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -7.12 PM -7.12 0.00 0.00
Effects on the road market
Congestion time 18.73 4.40 2.35 11.98 NA
Indirect effect on road users | Time at crossings 12.71 7.46 4.40 0.86 NA
Taxes paid -8.71 -0.98 -0.58 -7.15 NA
Emissions 2.89 0.37 0.22 151 0.81
. Noise 1.67 0.21 0.34 1.12 NA
Effect on society :
Accidents 1.80 0.58 0.18 1.04 NA
Wear & tear 211 0.30 0.13 1.68 NA
Effects on the iww market
Indirect effect on iww users Taxes paid -0.07 -0.01 0.00 -0.06 0.00
Effect on society Emissions 0.48 0.03 0.06 0.22 0.18
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 24.80 129.54 -59.64 10.39 -55.48
Effects on the government
Direct effect | Investment costs -486.51 -0.90 -391.04 -94.56 0.00
TOTAL | -461.70 128.63 -450.69 -84.17 -55.48
SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 38




TRANSPORT & MOBILITY
LEUVEN

Your link to integrated analyses !

An overview of the results of all variants can be found in the following table.

Table 4: Overview of the results of all variants, NPV for 2007, million eurozgo7

.
&

Discount In In the In In other
Alternative Total . Nether- )
rate Belgium Germany | countries
lands
4% -461.7 128. -450. -84.17 -55.4
Historical Iron Rhine— 2A > 61.70 8.63 50.69 8 0548
2.5-4-5.5% -510.52 118.31 -497.42 -96.28 -35.13
S . 4% -432.78 92.86 -428.80 -78.75 -18.08
Historical Iron Rhine — 2B
2.5-4-5.5% -492.02 89.36 -476.15 -92.98 -12.26
- S . 4% -404.88 125.04 -497.07 -53.81 20.96
Electrified historical Iron Rhine — 2A
2.5-4-5.5% -530.88 95.40 -551.78 -88.16 13.66
4% -440.2 144.17 -204.1 -325.02 -55.2
Iron Rhine via A52 — 2A > 0.23 04.16 3250 °5.23
2.5-4-5.5% -503.64 128.81 -229.13 -369.19 -34.13
o . . 4% -335.93 144.78 -235.46 -281.39 36.15
Electrified Iron Rhine via A52 — 2A
2.5-4-5.5% -486.05 107.03 -267.10 -350.53 24.55
Sensitivity analysis on Iron Rhine Discount Total In I\IIZtLheer- In In other
Difference with Historical Iron Rhine — 2A rate Belgium lands Germany | countries
. . 4% -241.14 -33.90 -18.36 -65.63 -123.26
Higher external costs for emissions
2.5-4-5.5% -154.02 -21.50 -11.77 -41.90 -78.85
. . . . 4% -20.98 -30.81 -38.28 -20.35 68.46
Different allocation of emissions to countries
2.5-4-5.5% -13.41 -19.58 -24.67 -12.97 43.82
. . 4% 125.92 -9.08 115.38 14.27 5.35
Starting date of 2020 instead of 2015
2.5-4-5.5% 115.95 -9.78 111.42 9.73 4.58
. 4% -3.98 13.60 -7.74 1.25 -11.10
Higher transport volumes (20%) >
2.5-4-5.5% -3.83 10.24 -7.68 0.64 -7.03
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I Introduction

l.1. Background

Belgium wants to reactivate the Iron Rhine, which has been out of service since 1991. The Iron Rhine is
the rail-link between Antwerp (Belgium) and Duisburg (Germany), via Weert and Roermond in The
Netherlands.

In 1998, Belgium asked The Netherlands to reopen the Iron Rhine. The main reason was the foreseen
expansion of freight transport from the Antwerp port to the German Ruhr area. Since Belgium and The
Netherlands did not come to an agreement about e.g. the total cost, the division of the costs and the risks,
they finally decided to bring this conflict in 2002 to the Permanent Court of Arbitration (PCA) in Den
Haag. The PCA published its decision in May 2005.

On 6 July 2006 the Belgian Secretary of State for Public Enterprise and the Dutch Minister (Transport,
Public Works and Water Management) reached an agreement on the further works and activities on de-
velopment of the reactivation of the Iron Rhine. They also established a Commission of Independent Ex-
perts (Commissie van Onafhankelijke Deskundigen - COD) to supervise those activities, and to make an advice,
based on the result of those activities, on the division of the costs between Belgium and The Netherlands.
One element of that agreement was the order to make new actual freight traffic forecasts, and this social
cost benefit analysis (SCBA), in which we compare a reference alternative with project alternatives.

During the course of the study, a steering group has been established. The steering group consisted of
representatives from FOD Mobiliteit en Vervoer (BE, chaiman), Ministerie van Verkeer en Waterstaat
(NL, co-chairman), Bundesministerium fiir Verkehr, Bau und Stadtentwicklung (DE), two members of the
COD, ProRail (NL), Infrabel (BE), DB Netz (DE), and the consultants.
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|.2. Scope of the study

In a SCBA, the development with a project is compared with the so-called reference alternative — this is
the development without the project. In this SCBA the reference alternative is the situation without reac-
tivation of the Iron Rhine.

In the project alternative the Iron Rhine is in use again for freight transport. We consider four project al-
ternatives. The first two differ in the route chosen for the reactivation and the third and fourth differ with
respect to the possible choice of traction. We also consider 2 background scenarios, which describe the
economic and transport policy background.

The table below gives an overview of the studied variants, as they were decided by the steering group on

5 June 2008.

Table 5: Overview of studied variants

Zero Historical | Iron Rhine | Electrified historical Electrified
alternative | Iron Rhine via A52 Iron Rhine Iron Rhine via A52
Background scenario 2A X X X X X
Background scenario 2B X X

1.2.1. The reference alternative

The reference alternative in this analysis is the expected future situation without reactivation of the Iron
Rhine. In this situation, the traffic from Antwerp towards Germany will be predominantly using the exist-
ing Montzen route (yellow in the figure below). In The Netherlands, the track the closest to the Iron
Rhine is the Brabant route (green).

The missing links in the Iron Rhine are indicated with dots — there are several alternative tracks possible.

The Montzen route is a double track route, which is fully electrified since the end of 2008. One extra in-
vestment in Aarschot, located on the Montzen route is foreseen in the reference scenario. This investment
will not be needed when the Iron Rhine is operational. Apart from this, there are no capacity restraints on
the Montzenroute.

Also, some investments are foreseen on the Iron Rhine track in both Belgium and The Netherlands, even
without reactivation of the Iron Rhine for freight transport. Examples are e.g. the building of some noise
screens and the removal of a level crossing, both needed due to the passenger transport traffic on parts of
the Iron Rhine
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Figure 2: Track of the and Montzen route (yellow) and Brabant route (green)
The dotted lines indicate the possible new or renewed tracks that are included in the different project variants.
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In our analysis, we assumed that the planned railway projects below will be realised by the time the Iron
Rhine will be build. For the Netherlands, these are the project included in the MIT plan, for Belgium this
is the “megrjaren investeringsplan 2001-2012”1. The most relevant project for the Iron Rhine are:

Betuweroute (The Netherlands)

Sloelijn (The Netherlands)

Liefkenshoekspoortunnel (Belgium)

Tweede Havenontsluiting Antwerpen (Belgium)
We assume that the connection Roosendaal-Antwerpen (“VERA” or “Lijn 11”) and the Sloeboog will not
be build.

The Montzen route is the international freight track in Belgium that has the largest amount of traffic: daily
120 trains, yearly loaded with 8.2 million tons of goods. About 40% of the traffic is related to the Ports of
Antwerp or Zeebrugge. In Germany, 20% of the Montzen trains heads to the North, 80% to the South.

The figure below gives an idea of the freight transport by rail in Belgium.

1 Published in the Staatsblad of 26 March 2002, actualised for 2004-2007 in the contract with Infrabel (Staatsblad of
22 September 2005) and for 2005-2007 in the annex to the contract (Staatsblad of 29 November 2006).
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Figure 3: Freight rail network and tonnes of goods loaded per section in Belgium in 2005
Source: Infrabel
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1.2.2. Project alternative 1: Historical Iron Rhine
This paragraph describes the variant “historical Iron Rhine”2.
[.2.2.1. Trajectory

The Iron Rhine is the historic railway line that runs from the Antwerp area to the Ruhrgebiet in Germany.
Total length of this line is about 141 km (Lier to Rheydt). Total length from Antwerp to Duisburg is about
214 km. In Belgium the line runs from Antwerp via Lier, Herentals, Geel, Mol, Lommel, Neerpelt on to
the border community of Hamont. The length of this line amounts to approximately 96 km in Belgium
(72 km for the part Lier-border). After crossing the Belgian/Dutch border, the line continues through the
South of The Netherlands. There are different project alternatives for the routing in The Netherlands ac-
cording to the “Comparative cross-border study on the Iron Rhine (2001)".

The first project alternative is the alternative that in September 2001 was chosen by the Ministers of
Transport of Belgium, The Netherlands and Germany and was confirmed in the international arbitrage.

2 Though we name this “historical Iron Rhine”, the routing diverts somewhat from the ancient Iron Rhine: there is a
diversion around Roermond and the building of the Meinweg tunnel.
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This alternative consists of the modernised historical trajectory from Lier in Belgium via Weert and Roer-
mond in The Netherlands and via Dalheim to Rheydt in Germany.

In Belgium, the existing track Antwerp — Lier — Budel is used. This is a double electrified track up to
Herentals, double non-electrified track up to Mol, and from then on a single non-electrified track toward
the Belgian-Dutch border in Budel. The part up to Neerpelt is also used as a passenger transport line

(1 train per hour per direction), plus freight-trains to the zinc-factory in Budel (NL) (1 train every day in
both directions).

The Dutch part of the trajectory will be modernised in conformity with “variant A3-plus” that was exam-
ined in the Trajectnota/MERS3 of 2001. Variant A3-plus consists of the historical trajectory of the Iron
Rhine from the Belgian border near Budel to the German border near Dalheim, via Weert, Roermond and
the Meinweg area.

The track between Budel and Weert is a single non-electrified track, recently renewed. At the moment no
freight trains travel here. No passenger transport exists.

The part between Weert and Roermond is an electrified, double track, which is also used by passenger
transport (30 minute frequency per direction).

At Roermond there is a planned deviation from the historical trajectory to the North of Roermond and
the track then continues around Roermond via a new trajectory, bundled with the existing A73-South, to
the south-east of Roermond. After that, the A3-variant reconnects to the historical trajectory, passing via a
tunnel through the nature area Meinweg. The line then crosses the Dutch-German border near Dalheim.
The part between the Roermond area and Germany is a single track. The total length of the Dutch part is
about 48 km.

The renewed Iron Rhine will have a capacity of 72 trains/days both directions together (ProRail and In-
frabel, 2007). See Annex T: Advice 2007 “Commissie Onafhankelijke Deskundigen 1Jzeren Rijn” on page
297 for more details.

From the border onwards the line continues in Germany, amounting to about 21 km, via Dalheim on to
Rheydt (part of the city Monchengladbach) where the line joins the German railway network to Duisburg.
According to DB Netz, it is unrealistic to consider a single track for Iron Rhine in Germany. Double
tracks (or partial double tracks) are needed to handle 72 freight-trains/day (sum of both directions) with a
good operational service level in combination with the existing passenger service (1 train per hour per di-
rection). So, rail lines in Germany are two-track lines that have a capacity of 288 trains/day.

3 TCE, Transport Consultants and Engineers (Witteveen+Bos/DE-Consult) (2001): “Trajectnota/ MER
1Jzeren Rijn Hoofdrapport deel B: Achtergronden”
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Figure 4 shows the routing of this historical trajectory of the Iron Rhine in purple and the Montzenroute
in yellow.

Figure 4: Track of the project alternative “historical Iron Rhine” (purple)
The dotted lines indicate the possible new or renewed tracks that are included in the different project variants.
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Figure 5 and Table 6 show some geographical, technical and operational properties of the historical trajec-

tory of the Iron Rhine.

Figure 5: Historical track of the Iron Rhine; properties of the track
Source: Comparative Cross-Border Study on the lon Rhine (2001)
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Table 6: Technical and operational properties of the historical track of the Iron Rhine
Source: Comparative Cross-Border Study on the lon Rhine (2001)

2-gleisig
Blektrifiziert
15 kv
16,7 Hz ~

Section Length (km) | Number of tracks Electrified (E) or not (nE)
Belgium

Lier - Herentals 18 2 E (3kV =)
Herentals - Mol 20 2 nE

Mol - Neerpelt 24 1 nE
Neerpelt - Budel 10 1 nE

The Netherlands

Budel - Weert 12 1 nE

Weert - Roermond 20 2 E (1,5kV =)
Roermond - Dalheim 16 1 nE
Germany

Dalheim - Rheydt Gbf 21 1 nE

TOTAL per country

Belgium 72 34 km - 1 track; 38 km - 2 tracks E: 18 km; nE: 54 km
The Netherlands 48 28 km - 1 track; 20 km - 2 tracks E: 20 km; nE: 28 km
Germany 21 21 km - 1 track nE: 21 km
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1.2.2.2. Start exploitation Iron Rhine

For practical reasons the steering group has chosen to work with a starting date of 2015 in the basic
SCBA, and to investigate the effects of a starting date in 2020 in a sensitivity analysis.

This practical choice means in no way to express any idea of the more or less probability of any starting
date. For the starting date, the Dutch and Belgian authorities have different opinions. The steering group
was unable to agree upon the planning and therefore could not conclude anything on the probability of
the starting dates.

In September 2006, an overall planning for the Dutch part of the project was established giving 2 possible
starting dates for the exploitation of the Iron Rhine in The Netherlands: 2015 or 2018, both with different
risk levels. The probability of each starting date could at that moment, preceding to the start of the actuali-
sation studies, not be established.

In May 2008, the Dutch rail manager ProRail stated that, according to recent insights in the decision-
process (including the judicial process), the starting date of 2015 is not realistic. ProRail is by Dutch law
(management concession) uniquely appointed to execute the preparation and building process of any rail-
line in The Netherlands.

1.2.3. Project alternative 2: Iron Rhine via A52

An alternative for the historical line is the so-called A52 variant. The situation in Belgium does not
change in this variant but it does in The Netherlands and in Germany. The idea is to follow the motor-
ways N280 and A52 between Roermond and Ménchengladbach. This requires an investment in new sin-
gle railway track between Roermond and Mdnchengladbach for about 7 km in The Netherlands (along
the existing N280) and about 28 km of double track in Germany (along the existing BAB 52).

In Germany, the A52 variant attaches north of Mdnchengladbach to the Viersen-Rheydt link. In this
SCBA we assume that both northbound and southbound connection curves are foreseen. According to
DB Netz, it is unrealistic to consider a single track for a new constructed line of Iron Rhine in Germany.
The German side will not invest in a new line with a low capacity (i.e. of 72 trains per day); so if a new line
shall be constructed, it will be a two-track electrified line of high capacity in Germany.

The total track length is shorter than the historical line and it does not cross the national park “De Mein-
weg”. On the other hand, it does cross protection areas near both sides of the Dutch - German border.

The Iron Rhine via A52 will compete with the Montzen route, similar to the historical line, but also has
the possibility to compete with the Brabant route.

In order to facilitate the comparison with the historical line, we also assume that this line will be in use in
2015 (and 2020 in a sensitivity analysis).
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Figure 6: Track of the project alternative “Iron Rhine via A52" (red)
The dotted lines indicate the possible new or renewed tracks that are included in the different project variants.
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Figure 7 shows a detail of both the historical line in black and the A52 variant in red.

Figure 7: Iron Rhine: historical line versus A52 variant
Source: Eiserner Rhein, Eisenbahnverbindung zwischen Antwerp und Nordrhein-Westfalen. Trassenvergleich:
A40 Variante, Historische Trasse, A52 Variante. http://www.mbv.nrw.de

Table 7: Technical and operational properties of the A52-variant of the Iron Rhine
Note: Sections from Lier to Roermond are the same as in the historical trajectory

Section Length (km) | Number of tracks Electrified (E) or not (nE)
Belgium

Lier - Herentals 18 2 E (3kV =)
Herentals - Mol 20 2 nE

Mol - Neerpelt 24 1 nE
Neerpelt - Budel 10 1 nE

The Netherlands

Budel - Weert 12 1 nE

Weert - Roermond 20 2 E (1,5kV =)
Roermond - DE/NL bor- 6 1 nE

der

Germany

DE/NL border - connec- 28 2 nE

tion to Viersen-

Moénchengladbach line

TOTAL per country

Belgium 72 34 km - 1 track; 38 km - 2 tracks E: 18 km; nE: 54 km
The Netherlands 38 18 km - 1 track; 20 km - 2 tracks E: 20 km; nE: 18 km
Germany 28 28 km - 2 track E: 28 km
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1.2.4. Project alternative 3: Electrified historical Iron Rhine

This is the same as alternative 1, but now with a full electrified route between Antwerp and Germany.
Therefore some 95 km of railway (see Table 6 on page 60 must be electrified, and 2 “neutral zones” have
to be build, allowing the electric locs to switch to another voltage.

In Belgium, some 54 km (Herentals — Budel) need to be electrified. In The Netherlands this is the part
Budel — Weert and Roermond — Dalheim (28 km). In Germany, the track to electrify is 21 km long.

1.2.5. Project alternative 4: Electrified Iron Rhine via A52

This is the same as alternative 2, but now with a full electrified route between Antwerp and Germany.
Therefore some 66 km of existing railway (54 km in Belgium, 12 km in The Netherlands, see Table 7 on
page 63) plus about 35 km of new railway (approximately from Roermond to the Viersen-
Ménchengladbach line) must be electrified, and 2 “neutral zone’s” have to be build, allowing the electric
locs to switch to another voltage.

[.2.6. Overview

In the table below, an overview of all 4 variants can be found.

Table 8: Technical and operational properties of all variants of the Iron Rhine

Historical Iron Rhine

Section Length (km) | Tracks (#) | Non electrified (nE) | Electrified (E)
Belgium
Lier - Herentals 18 2 E (3kV =) E (3kV =)
Herentals - Mol 20 2 nE E (BkV =)
Mol - Neerpelt 24 1 nE E (3kV =)
Neerpelt - Budel 10 1 nE E (3kV =)
The Netherlands
Budel - Weert 12 1 nE E (1.5kV =)
Weert - Roermond 20 2 E (1.5kV =) E (1.5kV =)
. E(1.5kV=

Roermond - Dalheim 16 1 nE E((15 KV »))
Germany
Dalheim - Rheydt Gbf 21 1 nE | E@5kV»)
TOTAL per country

. 1: 34 km E: 18 km
Belgium 72 5 38 km AE: 54 km E: 72 km
The 1: 28 km E: 20 km
Netherlands 48 2:20 km nE: 28 km E: 48 km
Germany 21 1: 21 km nE: 21 km E: 21 km

INVESTMENT costs per country (million €5007)
Net values taking into account avoided investments in the reference scenario

Belgium -46 -6
The Netherlands 514 563.3
Germany 120 150
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Iron Rhine via A52
Section Length (km) | Tracks (#) | Non electrified (nE) | Electrified (E)
Belgium
Lier - Herentals 18 2 E (3kV =) E (3kV=)
Herentals - Mol 20 2 nE E(BkV=)
Mol - Neerpelt 24 1 nE E (3kV =)
Neerpelt - Budel 10 1 nE E (3kV =)
The Netherlands
Budel - Weert 12 1 nE E (1.5kV =)
Weert - Roermond 20 2 E (1.5kV =) E (1.5kV =)
E (1.5kV =)
R - DE/NL 1 E
oermond /NL border 6 n E (15KV »)
Germany
DE/NL border - connection to
Viersen-Monchengladbach line 28 2 ne E(15kV»)
TOTAL per country
. 1: 34 km E: 18 km
Belgium .
g 2 2: 38 km nE: 54 km E:72km
1: 18 km E: 20 km .
The Netherlands 38 2- 20 km nE: 18 km E: 38 km
Germany 28 2: 28 km E: 28 km E: 28 km
INVESTMENT costs per country (million €2007)
Net values taking into account avoided investments in the reference scenario®.
Belgium -46 -6
The Netherlands 240 277
Germany 455 480
1.2.7. The background scenarios 2A and 2B

In order to make transport forecasts, certain assumptions have to be made about future developments.
These include the following:

1. socio-economic developments

2. policy options (e.g. infrastructure and pricing)

3. autonomous developments in the transport market

In this part of the Iron Rhine project, 2 scenarios are selected out of the many variants that have been
calculated in the preceding Iron Rhine traffic forecast studys. These 2 scenarios are based on a combina-
tion of an economic scenarios and a transport policy scenario.

Scenario 2A: This scenario has a moderate economic growth and some moderate policy options
derived from the European Commissions transport plans.

Scenario 2B: This scenario also has a moderate economic growth. It has more extended transport
policy options, wherein further effects of the liberalization of the rail market are foreseen in com-

4 Note that the A52 figures are based on the 1VV estimation of 480 million €, according to DB Netz the costs could
be as high as 900 million €.

5 “Vervoerprognoses lJzeren Rijn” by TML/TNO, May 2007,
www.prorail.nl/Publiek/Infraprojecten/Limburg/1Jzeren%20Rijn/Pages/ Actualiseringfase.aspx
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bination with a toll on the European motorways.

.
&

Both scenarios are also used by the EC in projects like TEN-STACS and ASSESS’.

In Table 9 below, a summary is given of the assumptions in the 2 scenarios.

A full description can be found in “Annex A: Background scenario” on page 177. In this annex also more
specific information can be found on sources and assumption used.

Table 9: Overview assumptions in the two scenario’s 2A and 2B

Scenario 2A

Scenario 2B

Yearly growth GDP in % (EU25) 2.3% 2.3%
between 2005 and 2020
Yearly growth GDP in % (EU25) 2.0% 2.0%

between 2005 en 2030

Increase of road and rail capacity until
2020

All planned projects, including Liefkenshoek rail tunnel and second
rail connexion to the port of Antwerp.

Increased capacity for roads after 2020

Capacity growth = (Share of personal transport in passenger car
units * yearly population growth) + (share of transport of goods in
passenger car units * yearly growth in BPP).

Increased capacity of rail after 2020

No new infrastructure, however there are no capacity problems.

Rail Infrastructure charges

€ 3.30/ train-kilometre

Internalisation of external costs (all modes)
— for rail by means of usage compensa-
tion, for road and internal waterways by
means of a tax

German electronic
toll (0.15 €/vehicle-
km) applied to
Europe.

Extra charge of 0.15 €/vehicle-km by 2030
for trucks, 0.01 €/tonne-km for rail by 2030,
similar extra charges for cars, busses,
inland ships and air transport

Far-reaching impact of track liberalisation
— partially by means of usage compensa-
tion

No

Decreased rail transport times by 19% and
rail costs by 5%.

6§ TEN-STAC: Traffic Forecasts and Analyses of Corridors on the Trans-European transport Network has been
done by NEA and has been used to improve the Trans-European transport Network (TEN), website:

www.nea.nl/ten-stac.

7 De Ceuster G. et al (2005), ASSESS Final Report, DG TREN, European Commission.
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1 Transport forecasts

11.1. Introduction

This part of the report details the methodology and the results for the freight transport forecasts. The ob-
jective of this method is to determine what will be the demand for freight transport by mode and by route
with and without the Iron Rhine in 2020 and 2030.

Two background scenarios have been calculated. For both scenarios the economical scenario is the same
and the difference is made by the policy assumptions. In the 2A scenario a moderate transportation policy
is assumed where in 2B an extended transport policy is applied. The main additions in scenario 2B com-
pared to 2A are the far-reaching liberalization of the rail market and the internalization of external costs.

For scenario 2A, 4 variants have been calculated: the historical Iron Rhine variant, the A52 variant and the
electrification variants of both. For 2B, only the historical Iron Rhine variant has been taken into account.

The approach of the transport forecast is described in chapter 11.2, followed by a more detailed descrip-
tion by section. The results of the forecast are shown in chapter 11.3 (page 78).

Note that 2 previous studies have been performed to estimate the impact of the Iron Rhine on the trans-
port volumes:
- “Vervoerprognoses lJzeren Rijn” by TML/TNO, May 2007
“Vervoerprognoses lJzeren Rijn” by NEA/UA, April 2007
A comparison of this study with these ones can be found in “Annex I: Comparison of the TRANS-
TOOLS results and the Port of Antwerp scenario” on page 228.

This forecasting exercise is a follow-up of the study on transport forecasts on the Iron Rhine, which was
based on the Trans-Tools model and completed early summer 2007. After this study, it was concluded
that the transport forecast should be fine-tuned on several points in order to make the SCBA more reli-
able.

The following topics were requested to be added to the previous forecasting exercise:
The modal-split model.
Further refinement of regional detail where necessary.
The generalised cost approach for assignment of the common potential of the Iron Rhine and the
Montzen route.
Additional calculations with the container port choice model of the Dutch Central Planning Bureau
(CPB).
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11.2. Methodology

11.2.1. Approach of the transport forecast in broad lines
Figure 8 below presents the approach schematically.

The ETIS8 reference database of 2000 is used as starting point. In this database, the European transport
flows of origin-destination (on a regional level) are given by transport mode and type of good for 2000.
The transport flows have been brought up to date based on socio-economic developments in this period
and checked against statistics of Belgian trade and transport up to 2005. This is necessary to take into con-
sideration recent developments. The result from this step is an ETIS reference database with transport
flows validated with data for 2005.

These data are used as input for the TRANS-TOOLS forecast model which is used to calculate the trans-
port scenarios of future years. For each scenario, there are 2 horizon years: 2020 and 2030. The results of
the TRANS-TOOLS model have been combined with the ECORYS-CPB container model results to have
more precise results on port and modal choices for containers. The end results give a clear picture of the
mode and route choices in the future years in the scenarios considered.

Finally, the results are translated into the desired outputs. The transport flows in tonnes are translated into
a number of trains for the different routes. In this step also the amounts and types of transports of dan-
gerous goods are determined.

8 European Transport policy Information System
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Figure 8: Schematic overview of the method of determining potential transportation of goods
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In the following sections, these steps are described in more detail.

11.2.2. Current transport flows

The ETIS? reference database 2000 is used as a basis for the current transport flows. The construction of
this database was ordered by DG TREN and has the advantage that all European transport studies use the
same database. The ETIS reference database contains amongst others the European inter-regional flows
of goods by transport means, type of good and other characteristics. Because the regional detail of Euro-
pean transport flows together with other transport characteristics, the ETIS reference database is very use-
ful for a transport forecast for the Iron Rhine.

A disadvantage from this source is that the original data are from 2000. However, recent developments in
the transport of goods since 2000 are taken into account by making an update of the ETIS reference data-
base to the year 2005 based on available statistics.

Firstly, the ETIS reference database for the year 2000 is updated with the help of the TRANS-TOOLS
trade model to the year 2005 on the basis of the socio-economic developments between 2000 and 2005.
Following this, the updated ETIS database is compared with recent available statistics for the year 2005
from NMBS (Belgian National Railway Company) and the ETIS database is brought in line with the data
from this data source. The result of this is a validated ETIS database for the year 2005 with data and in-

9 European Transport policy Information System
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formation on the European transport of goods. Herein, the actual development of the transport of goods
is taken into consideration. This database is used as input for the forecast model.

11.2.3. TRANS-TOOLS forecast model

The transport flow of goods for the current situation and the scenarios form the input for the forecast
model. The TRANS-TOOLS! forecast model is used in order to make the forecast of freight transport.
In the TRANS-TOOLS model, sub-models have been developed for not only the transport of goods but
also for passenger transport in Europe. In TRANS-TOOLS, the ETIS reference database is used as a
starting point, which is also used in this study. In this study, three sub-models of the TRANS-TOOLS
forecast model will be used: the trade model, the modal split model and the assignment model. These
models are exhaustively described in the TRANS-TOOLS reportstt and amendments. In the following
section, a summary is given as to the functioning of the model.

11.2.3.1. The freight trade model

In the freight trade model, the freight flows of the base year (2005) are extended to a future year (2020,
2030) by using a two step procedure. First the economic activity by sector in each region is increased from
the base year (2005) to the level of the future year (2020 or 2030). Next the trade flows in the future year
are simulated by taking into account the initial trade matrix (2005) and the increase in economic activity in
the origin and destination regions. Moreover, the trade flows are adjusted, using an econometric produc-
tion-attraction model. For each origin-destination pair a growth factor is determined based on the eco-
nomical development of the respective relevant sectors for the two individual regions. This growth factor
is then applied on the base year flow between these regions. For each type of goods (NSTR?2 designa-
tions) there is a separate model. Since the model has different elasticities for different commaodity types it
allows to take on board a more than proportional increase in trade for some commodities compared to
growth in economic activity due to increasing specialisation, decreasing importance of national borders
etc. The resulting freight flows are presented in tonnes.

11.2.3.2. The modal split model

The modal split module of TRANS-TOOLS starts with the observed modal split for the base year for
every category of good and every pair of regions. Next the influence of level of service (prices, speed) is
estimated using statistical relations that have been estimated on observed data. Changes in the level of ser-
vice are the result of autonomous developments in the transport market, infrastructural developments
(new infrastructure or improvement in the infrastructure) and policy decisions (e.g. the introduction of
tolls). The modal split equations are different for every category of goods and for every segment of freight
transport. The segmentation is in function of the total distance, the value of the goods and the required
speed.

10 TOOLS for transport forecasting and scenario testing

11 D6 TRANS-TOOLS final report, D3 TRANS-TOOLS Report on model specification and calibration results

12 The goods classification for transport statistics NST came into use in 1961 by the European Commission. The
NST codes were modified in 1962 and 1967. The classification has since been called NSTR (Nomenclature uniforme
des merchandises pour les Statistiques de Transport. Revisée). The hierarchical structure of the NSTR divides the
176 headings of the classification into 10 chapters and 52 main groups. The goods are classified as far as possible on
the basis of their nature, processing stage, methods of transportation and total tonnages transported.
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The result of this first step includes data about the annual transport between regions by transport mode,
commodity type and load characteristics expressed in weight of the goods (tonnes) and this for each sce-
nario of transport policy and for each infrastructure scenario.

11.2.3.3. The general assignment model

In the TRANS-TOOLS model, assignment models are available for each mode. The freight flows that
have been made in the previous steps at the NUTS 2 level are split up and assigned to the NUTS3 level by
respect of the GDP in the respective regions. Furthermore, one additional region (Heinsberg in Germany)
is also split up into a northern part and a southern part given that not only the Iron Rhine but also the
Montzen crosses these regions in a West-East direction. This split up is done on a 50-50 basis for the ton-
nes related to this NUTS 3 region. For each region, an access point is selected. The access points are de-
termined on basis of a combination of centrality within the region and, where relevant, the connection to
port flows.

Rail transport is assigned in an all-or-nothing manner. A more advanced method is not possible with this
model given that the available information on the networks is limited and there is no information available
on the services of the network.

In the different scenarios, we make a separation between a situation with the Iron Rhine and a situation
without an Iron Rhine. In order to do this, separate networks are made for the forecast year. Each of
these networks is used as input for the rail assignment mode. In the future networks, other planned infra-
structure projects are also taken into account. The different situation are detailed with maps in “Annex B:
Rail routes” on page 186 for both the Iron Rhine and the Montzen route. The assignments are done with-
out taking into account restrictions of the available capacity.

Within the assignment model, border resistances are used in order to assign a realistic flow and to let it to
connect with the measured situation as accurately as possible in 2005. When rail flows in the forecast year
are assigned in the scenario with a reactivation of the Iron Rhine, there is a situation created in which the
Iron Rhine crosses two borders while the Montzen route only crosses one. Without further changes this
situation makes the Montzen route relatively attractive. It is not realistic to assume that in reality the bor-
der resistance for the Iron Rhine is twice as big as for the Montzen route. The organizational aspect that
forms a part of the border resistance is not a problem given that in this scenario, the Iron Rhine is reacti-
vated and therefore the organisational aspect is already taken care of. However it can not be expected that
in the future there will be one single European time schedule for all train movements. This implies that
there will remain different time schedules per country each of which will have its delays and priorities. As
a result it has been concluded that in principle the Iron Rhine and the Montzen have similar border resis-
tances but the Iron Rhine will still cross one more country which could still lead to additional time con-
sumption due to the fact that the additional time-schedule could lead to additional waiting times and de-
lays. For this reason an additional 20 minutes border resistance has been left to the Iron Rhine.
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11.2.4. The generalized cost method for determining the
potential on the Iron Rhine

After having performed the calculations with the TRANS-TOOLS model the potential of the Iron Rhine
and the Montzenroute as determined by the assignment model are combined to one common potential
for both routes. This was necessary since it was shown that the sensitivity of the assignment to minor
changes was very large. This meant that a small change to the costs and border resistances as mentioned
before resulted in large shifts between the two routes. It was decided that a generalised cost method was
needed to split-up the common potential into a potential for the Iron Rhine and a potential for the
Montzen route.

A sample calculation of the method described below can be found in “B.3. Calculation of the generalised
costs for different routes” on page 192.

1.2.4.1. Assumption applied

The following assumptions have been used to compute the generalized costs on the two different routes:
The Iron Rhine will not be electrified in the project alternatives “historical Iron Rhine” and “Iron
Rhine via A52”, and it will be electrified in the electrification scenarios. The Montzen route is electri-
fied in all scenarios.

The average speed of rail transport on both routes is equal to 70 kilometres per hour.
Trains passing the Iron Rhine with a diesel loc can change to an electric loc in Duisburg if this is
cheaper according to the generalized costs calculation (see Annex B: Rail routes). Changing a train
from a diesel loc to an electric loc takes 30 minutes.
Trains via the Iron Rhine in southern direction turn at Neuss. Trains via the Montzen in southern di-
rection turn at Aachen. Turning takes 30 minutes and while turning also a change from diesel loc to
electric loc can take place at the same time.
For heavy trains on the Montzen route additional traction is needed to get the trains up-hill. For this
purpose the following rules have been applied:
= Under 1230 tonnes no additional traction is needed.
= 1230 - 1600 tonnes in the direction Belgium- Germany, no additional traction needed.
= Above 1600 tonnes in the direction Belgium — Germany, an additional pushing loc over 45
km (from Visé) needed, so double costs for 45 km.
= Above 1230 tonnes in the direction Germany — Belgium, an extra pushing loc is needed be-
tween Aachen and the border (it will not couple with the train while pushing it upwards), so
double costs on 5 km.
= Empty trains are under 1230 tonnes.
The costs for the first and last km will be assumed to be 30 minutes for electric locs, because the first
and last km of a railway-route is almost never electrified, so change to a diesel loc is necessary.

11.2.4.2. The cost for the infrastructure manager and the train operator

In Table 10 the costs of rail transport used are listed for the different policy options and forecasting hori-
zon. In “Annex C: Composition of costs of rail operators” (page 196) and “Annex D: Cost model for en-
ergy costs of diesel and electricity” (page 199), a detailed description is given of the different components
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included. In the process followed the cost components are reviewed by major market players and their
comments are incorporated.

The fee that the infrastructure-manager receives contains the wear and tear costs of the network (not the
infrastructure investment costs) and has - by assumption - been harmonised at 3.30 €005 per train kilome-

tre for all trains in all countries (see also “Annex A: Background scenario”, page 180).

The cost of the train operator depends on the type of traction and on the type of goods transported. The
table below gives the main elements.

Table 10: Costs of rail transport

container general cargo wet bulk dry bulk

diesel |electric | diesel | electric | diesel | electric | diesel | electric
Average fixed costs (€2005/h) 178.56| 179.82|144.26| 145.52|146.06| 147.32|151.76| 153.02
Average variable costs (€z00s/train-km)
For 2020 and 2030 in scenario A 3.71 3.71| 3.71 3.71| 3.71 3.71| 3.71 3.71
For 2020 in scenario B 8.40 8.40| 7.71 771 9.71 9.71| 10.21| 10.21
For 2030 in scenario B 13.09| 13.09| 11.71| 11.71| 15.71| 15.71| 16.71| 16.71
Average variable costs (€z0os/train-km)
For 2020 in scenario A and B 3.85 231 2.60 1.63| 291 1.93| 4.69 3.75
For 2030 in scenario A and B 4.53 2.53| 3.07 1.78| 3.43 2.10| 5.52 4.10

The details for the computation of the average fixed costs and the average variable costs can be found in
“Annex C. Composition of costs of rail operators. The computation of the average energy costs can be
found in “Annex D: Cost model for energy costs of diesel and electricity”.

11.2.4.3. Value of time by commodity group

In the table below, the value of time by commodity group as used in the generalized cost method is listed.
The source of this information is the study “Directe Transporteffecten Kanaal Gent-Terneuzen™3,

Table 11: Value of time by NSTR commodity group

NSTR Value of time (€200s/tonne/hour)
0 — agricultural products 0.0119
1 — foodstuffs 0.0124
2 — solid mineral fuels 0.0011
3 — crude oil 0.0065
4 — ores / metal waste 0.0062
5 — metal products 0.0086
6 — building materials 0.0009
7 — fertilisers 0.0047
8 — chemical products 0.0281
9 — other products 0.1350
10 — petroleum products 0.0071

13 Directe transporteffecten Kanaal Gent-Terneuzen, TNO, 2008.
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11.2.4.4. Speed

With respect to the speed on the Montzen line and the Iron Rhine, different numbers, from different
sources, are in use. This is shown in the table below.

Table 12: Overview of the speed (km/h) on Iron Rhine and Montzen line

Source Montzen line Iron Rhine
Infrabel (17/10/2007) 70.99 68.88
Speeds used in this SCBA 70 70
Speed in first traffic forecasts 50 52
B-Cargo 60 44 (stops included)
Port of Antwerp NA Time gain of 1 hour on the .Iron Rhine
compared to the Montzen line

For the calculations, we have used the same speed of 70 km/h for the trains on both routes. The value of
70 km/h originates from the average speed on the Montzen line, which is assumed to be 70 km/h (agreed
by the steering group) after its electrification (foreseen before the end of 2008) and assuming no non-
commercial stops. We assume that this speed is the same in the scenario with and without the reactivation
of the Iron Rhine.

To validate these assumed speeds, Infrabel calculated the theoretical speeds for Belgium with the Infrabel
program “TP”. This program takes into account real infrastructure characteristics (speed limits, location of
signals, etc.) and the characteristics of the trains (acceleration, breaking performance, etc.). For the
Montzen line a 1200 tonne train with a maximum speed of 90 km/h, using electric traction is assumed.
For the Iron Rhine a 1200 tonne train with a maximum speed of 90 km/h, diesel loc Class 66 is assumed.
This gave a theoretical speed of 70.99 km/h on the Montzen line and 68.88 km/h on the Iron Rhine,
which we rounded both to 70 km/h.

Given that the train characteristics do not change when crossing the borders, we assumed the same aver-
age speed of 70 km/h in The Netherlands and Germany.

11.2.4.5. Method

The generalized costs are calculated for the following possible alternatives for each of the different origin-
destination pairs:
1. Via Iron Rhine (historical and A52 alternatives), the whole route diesel traction.
2. Via lron Rhine, the whole route electric traction (only for the electrification scenarios).
3. Via lron Rhine, diesel traction on the Belgium side and electric traction after the border in Ger-
many (Neuss or Duisburg depending on required direction).
4. Via Montzen route, the whole route diesel traction.
Via Montzen route, the whole route electric traction.
6. Via Montzen route, diesel traction on the Belgium side and electric traction after the border in
Germany (Aachen).

o

In these calculations all assumptions listed above are taken into account.
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From the 5 or 6 (depending on electrification scenario Iron Rhine) alternatives, the one with the lowest
generalized costs is selected.

[1.2.5. Container model

In the TRANS-TOOLS modal-split model the transport flows are segmented by commaodity group, for
container transport no specific segment is distinguished. Furthermore in the TRANS-TOOLS model no
sub-model is included for the port choice.

In order to be able to take into account the specific characteristics and the port choice of container flows,
a market share model for container transport has been applied. The model used has been developed by
ECORYS and CPB for the study “Verruiming van de vaarweg van de Schelde”5.  The main reasons for ap-
plying this model is to take into account the competition between ports and to quantify the resulting addi-
tional potential for the Iron Rhine. The additional rail transport that can be attracted has consequently
also an impact on the modal-split in the hinterland of the Port of Antwerp.

The TRANS-TOOLS model determines the growth of container flows in a consistent way as for the other
commodities where the ECORYS/CPB model determines the shift between ports and inland connecting
modes simultaneously, but only for container transport. The results from this container model are used to
determine how many tonnes and trains should be added to the combined transport flows in relation with
especially the port of Antwerp.

When developing the CPB model a lot of work and time was used to determine the cost matrix and the
data about the container flows between all hinterland regions and ports. Within this study it was not con-
sidered necessary to repeat this exercise. Therefore TNO has delivered to ECORY'S the changes in gener-
alised costs due to the reactivation of the Iron Rhine. This has been used by ECORYS as input to make
changes to the already existing cost matrices. With this input ECORYS has run the model for the years
2020 and 2033 using data about the transport flows from the study “\erruiming van de vaarweg van de
Schelde”. The 2033 growth rates have been adjusted to the 2030 level.

The data about container flows in the container model is based on the years 1997 and 2002. This data has
been based on data sources such as:
Freight transport statistics.
Transport Economic Model (TEM).
Transhipment data for the ports of Rotterdam, Antwerp, Le Havre, Hamburg and Bremen.
Modal-split data for the ports of Rotterdam, Antwerp, Le Havre, Hamburg and Bremen.
Shares of containerised transport in the ports.
For German regions volume in tonnes for the year 1997 per hinterland region, per port and per direc-
tion.
For Antwerp data about hinterland flows from the Port of Antwerp (Gemeentelijk Havenbedrijf Antwerp).

14 For more detailed information about this mode, see report “Ontwikkeling marktaandeelmodel containersector”,
Ecorys, 15 January 2004.

15 For more information about this study, see report “Verruiming van de vaarweg van de Schelde”, CPB, September
2004
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All these sources have been used to construct per port the volumes of containerised transport by hinter-
land region and by hinterland mode. The volumes in tonnes have been translated into the volumes in
TEU by applying tonne/TEU ratios (dependent on the port, these ratios vary between 9.5 — 11.5 tonnes
per TEU).

Based on this data a logit model has been calibrated that predicts the market shares of the ports and the
market shares of the modes in the hinterland transport. A detailed description of the model can be found
in the report “Ontwikkeling marktaandeelmodel containersector”, ECORYS, 15 January 2004.

Based on these results of the runs with the ECORYS/CPB container model, TNO has determined the
relative changes in transport volumes of the container flows between ports and hinterland regions. These
relative changes have been applied on the results of the TRANS-TOOLS model in order to combine the
results of the TRANS-TOOLS model and the ECORYS/CPB container model. To avoid the inclusion of
a double mode shift effect in the results — based on the mode shift in the TRANS-TOOLS model and
based on the mode shift in the container model — a correction has been carried out. The final results in-
clude both the impact of the mode shift of the container model and the shift between ports of the con-
tainer model.

More detail can be found in “Annex E: Container model” (page 202), including a description of the ap-
proach and the results of the ECORYS/CPB container model.

11.2.6. Translation of tonnes to trains

In order to translate the transported tonnes per year into the number of trains per year, the following
guidelines given by Infrabel have been used.

Table 13: Average load per type of train (excl empty trains)

Type of Gross tonnage of loaded | Net tonnage of loaded Days/ | Net tonnage of loaden trains
load trains (tonnes/train) trains (tonnes/train) year™® (tonnes/train/year)
ore 2200 1 467.00 300 440 000
coal/bulk 1 800 1 200.00 300 360 000
automotive 800 533.33 250 133 333
chemical 1800 1 200.00 250 300 000
metal 1 800 1 200.00 250 300 000
agro/food 1800 1 200.00 250 300 000
combined 1250 937.50 275 257 813

Note: Table 29 applies the same weights per train but for other commodity groupings (see Table 14 for conver-
sions)

The net tonnage of laden trains shown above only includes the weight of the goods without the weight of
train, pallets, containers, etc.

The following assumptions have been made:
1. Gross =2/3 net + 1/3 extra
2. The exception to the first assumption is container transport. Here, the gross is % net + ¥4 extra
3. The number of empty trains is determined by looking at every load type that generates the full

16 Based on agreement between ProRail and operators.
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trains leaving and empty trains returning. This is done for every load type except for the com-

g,
Tie

bined transports. For this, it is assumed that the number of empty trains is the same as the differ-

ence between leaving and return. This difference is added to the direction with the lowest number

of trains.

The type of goods in this table must be translated from the NSTR?" categories. The table below shows

how this is done.

Table 14: Types of loads by NSTR commodity group category

NSTR

Type of good

0 — agricultural products

50% agro/food — 50% combined

1 — foodstuffs

50% agro/food — 50% combined

2 — solid mineral fuels

coal/bulk

3 —crude oil

coal/bulk

4 — ores / metal waste

ore

5 — metal products

50% metal — 50% combined

6 — building materials

coal/bulk

7 — fertilisers

coal/bulk

8 — chemical products

50% chemical — 50% combined

9 — other products

partly automotive — partly combined

10 — petroleum products

coal/bulk

Spreading the NSTR categories into multiple types of loads is based on the detailed demarcation of goods

in ETIS,

Empty containers are assumed not to generate additional trains; they will use the otherwise empty con-

tainer trains or otherwise spare capacity on other modes.

17 NSTR: Nomenclature uniforme des merchandises pour les Statistiques de Transport. Revisée. European system

for classification of transported goods.
18 European Transport policy Information System
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1.3. Results on the Iron Rhine and
Montzen routes

11.3.1. Introduction

In this section the results for the potential of the Iron Rhine and Montzen route are presented. These re-
sults have been obtained after applying the methodology describe before.

This is done by a presentation of the resulting tonnes transported and number of freight trains on the
Montzen and the Iron Rhine. After this the different split ups of the potential are shown amongst which
the expected transport flows of dangerous goods and number of trains per segment of the route.

The results of the intermediate steps in the methodology can be found in “Annex K: Results of individual
modelling steps”.

11.3.2. Results for the potential of the Iron Rhine and the
Montzen route

1.3.2.1. Total freight flows

In the table below, the total freight flows via the Iron Rhine and the Montzen route are shown as calcu-
lated by the methodology. Details on the routes of the alternatives can be found in “Annex B: Rail
routes”. All results in these tables for the Iron Rhine are measured on the section between Budel and
Weert since here the flows are pure Iron Rhine and are not mixed with other flows. For the Montzen
route the results are measured between Montzen and the German border.
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Table 15: Total freight flows via Iron Rhine and Montzenroute by scenario (in million tonnes), 2020
B-D: direction Belgium - Germany, D-B: direction Germany - Belgium
Measured on the section Budel-Weert (Iron Rhine) and Montzen-Aachen (Montzen). B=Belgium, D=Germany.

2005 2020 2A 2020 2B

No IR [ Hist. IR | Electr. hist. IR[IR via A52 | Electr. IR via A52 [ No IR | Hist. IR
B-D Iron Rhine 5.3 5.4 6.0 6.3 2.6
D-B Iron Rhine 3.8 4.2 4.9 5.3 1.4
Total Iron Rhine 9.1 9.6 10.9 11.6 4.0
B-D Montzenroute 4.4 6.7 2.0 1.8 1.9 1.6 7.0 4.8
D-B Montzenroute 3.8 5.9 2.6 2.2 2.2 1.9 6.1 5.2
Total Montzenroute 8.2 125 4.5 4.0 4.1 35| 131 9.9
Total both routes 8.2] 125 13.6 13.6 15.0 15.0( 13.1 14.0
Index both routes 100 153 166 166 183 183| 160 171
Total B-D 4.4 6.7 7.2 7.2 7.9 7.9 7.0 7.4
Index B-D 100 152 164 164 179 179| 159 168
Total D-B 3.8 5.9 6.4 6.4 7.1 7.1 6.1 6.6
Index D-B 100] 155 167 168 188 188| 161 174
Additional rail traffic
compared to situation - - 0.98 0.91 2.39 2.33 - 0.90
without Iron Rhine
* Other rail links - - 0.79 0.68 2.17 2.03 - 0.89
* Road transport - - 0.12 0.11 0.14 0.15 - 0.00
* Inland shipping - - 0.05 0.05 0.07 0.09 - 0.00

Table 16: Total freight flows via Iron Rhine and Montzenroute by scenario (in million tonnes), 2030
B-D: direction Belgium - Germany, D-B: direction Germany - Belgium
Measured on the section Budel-Weert (Iron Rhine) and Montzen-Aachen (Montzen). B=Belgium, D=Germany.

2005 2030 2A 2030 2B

No IR [ Hist. IR | Electr. hist. IR [ IR via A52 | Electr. IR via A52 | No IR [ Hist. IR
B-D Iron Rhine 5.3 6.1 6.2 6.9 1.9
D-B Iron Rhine 4.0 4.9 5.2 5.8 0.5
Total Iron Rhine 9.3 11.0 11.4 12.7 2.5
B-D Montzenroute 4.4 7.6 2.8 2.1 2.7 2.0 8.3 6.9
D-B Montzenroute 3.8 6.8 3.4 2.4 3.1 2.5 7.5 7.4
Total Montzenroute 8.2 14.3 6.2 4.5 5.8 45( 15.7 14.3
Total both routes 8.2 14.3 15.5 15.5 17.2 17.2| 15.7 16.7
Index both routes 100| 175 189 190 209 210 191 204
Total B-D 4.4 7.6 8.1 8.2 8.9 8.9 8.3 8.8
Index B-D 100| 172 185 186 202 203| 189 200
Total D-B 3.8 6.8 7.3 7.4 8.3 8.3 7.5 8.0
Index D-B 100| 179 193 194 218 219 197 211
Additional rail traffic
compared to situation - - 1.2 1.2 2.9 2.9 - 1.0
without Iron Rhine
* Other rail links - - 0.97 0.90 2.63 2.53 - 1.00
* Road transport - - 0.15 0.20 0.18 0.25 - 0.00
* Inland shipping - - 0.08 0.10 0.09 0.12 - 0.00
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Historical Iron Rhine

In the table above, when the Iron Rhine is not activated (column “No IR” for 2A), the flow of goods on
the Montzen route (line “total Montzen route”) grows from 8.2 million tonnes in 2005 to 14.3 million in
2030 (sum of both directions). In the scenario “Historical Iron Rhine - 2A” (column “Hist. IR for 2A),
we see that in 2030 the total of the Montzen route (line “total Montzen route™) decreases from 14.3 mil-
lion tonnes to 6.2 million tonnes. This means that 8.1 million tonnes are shifted from the Montzen route
to the Iron Rhine route and only 6.2 million tonnes are left on the Montzen route. Furthermore we see an
additional 1.2 million tonne assigned to the Iron Rhine.

The share of rail transport does not significantly increase due to the addition of the Iron Rhine infrastruc-
ture (see “Annex K: Results of individual modelling steps” on page 252). So this additional 1.2 million
tonnes can be attributed nearly completely to a shift of rail routes (introduced by assignment model and
container model) to the Iron Rhine coming from other rail routes than the Montzen route. In 2030 there
will be 9.3 million tonnes passing the Iron Rhine of which 8.2 million tonnes are coming from the
Montzen route and 1.0 million tonnes from other rail routes, and a very small amount, circa 0.2 tonnes,
from other modes.

An interesting result is that the potential for the Iron Rhine (with diesel traction) is considerably
lower under the 2B scenario than for the 2A scenario. Typical for the 2B scenario compared to the 2A
scenario is the further liberalisation of the railway market and the internalisation of external costs. Where
the further liberalisation has a positive effect on the tonnes transported on the combined Iron Rhine,
Montzen corridor (is positive for both routes) the internalisation of external costs makes that the Iron
Rhine scores less well than the Montzen route in the non-electrification variants. In these variants the
transport on the Iron Rhine goes entirely by diesel traction. Diesel has a significantly higher external cost??
than electric traction which can be used on the Montzen route but not on the Iron Rhine in the base vari-
ant (so not-electrified variants). The costs for the internalisation of external impacts are therefore signifi-
cantly higher for the (non-electrified) Iron Rhine than for the Montzen route. Furthermore the internalisa-
tion of external costs is implemented gradually so is less important in 2020 than in 2030, which results in
an even lower potential for the Iron Rhine in 2030 than in 2020. This effect is especially so large because
the generalised costs for the Iron Rhine or the Montzen route are in many cases very close to each other.
Any relative difference in costs between the two routes therefore has a large impact.

In the study “Vervoersprognoses 1Jzeren Rijn” (TML/TNO May 2007), beside the scenarios 2A and 2B, also
lower economical growth scenarios 1A and 1B and higher economical growth scenarios 3A and 3B have
been calculated. To get an impression on the sensitivity of the results on these scenarios we refer to this
studly.

We see that the electrification of the Iron Rhine has a slightly higher potential as result than in the sce-
nario without electrification. It should be noted in this context that the difference between the costs for
diesel and electricity is getting larger the higher the oil prices are. At the moment of the calculation in this
study we have use a crude oil price of 48$ per barrel in 2030, which was the most recent (2005) forecast of
the European Commission (see “A.3. Crude oil price” on page 178). The forecasts of the American EIA
(Energy Information Administration) were at the time 60%$ in 2020 and 70$ in 2030. In the week of deliv-

19 See “Annex C: Composition of costs of rail operators” section 0 on page 197.
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ery of this report however the IEA (International Energy Agency) has changed their price assumptions to
100% in 2015 and 120$ in 2030. Under these new oil price assumptions the effect of the electrification will
be larger. Also, the reference scenario will be different, closer to the 2B tan to the 2A figures.

Iron Rhine via A52

Through the analysis of the tables per segment Budel — Weert, Weert — Roermond and Roermond — Ger-
many and through further analysis, it was concluded that the A52 variant (as we have defined it with the
curve to the south at the Mdnchengladbach junction) is competing with the Brabant route. The distance is
nearly the same, with a small advantage for the A52 variant. Furthermore the origin-destinations in the
direction of South-East Germany, which is the target market for the Brabant route, can be reached just as
easily with the A52 variant given the curve to the south.

The Brabant route is complementary to the Betuwe route that is designed for the more Northern part of
Germany and more Eastern destinations. The Brabant route is expected to gradually “loose” some of the
traditional flows to the Betuwe route.

It can be expected that these flows from The Netherlands and Rotterdam in particular, that would other-
wise go along the Brabant route will now also be at least partly directed to the A52 variant. The exact
share is hard to determine since the quality and distance is nearly identical. A generalized costs method as
has been applied for the split between the Montzen route and the Iron Rhine will therefore not add much
to the analysis.

We therefore made the assumption (in agreement with the steering group) that these flows will fully stay
on the Brabantroute (via Venlo).

11.3.2.2. Reduction of generalised costs

In this paragraph an overview is presented of the reduction of the generalised costs that is due to the Iron
Rhine. This is the driver in the allocation of rail traffic over the two parallel routes and will be an impor-
tant component for the SCBA. The results are presented in the figure below.

For each origin/destination relation (on NUTS3 level) the following ratio is determined: generalised costs
of the Iron Rhine route divided by the generalised costs on the alternative route that is used in the situa-
tion that the Iron Rhine is not reactivated. Then for these ratios five different classes have been deter-
mined. For clarification, a ratio of for instance 0.90 means that the generalised cost of the Iron Rhine
route is 90% of the generalised cost of the alternative route that is taken in the situation that the Iron
Rhine is not reactivated.

For the “Historical Iron Rhine - 2A” scenario in 2020, from the total volume of 9.4 million tonnes on the
Iron Rhine, 4.1 million tonnes has a generalised cost ratio between 0.95-1.00 (maximum 5% lower gener-
alised costs on the Iron Rhine), 1.8 million tonnes has a generalised cost ratio between 0.90-0.95 (5 to 10%
lower generalised costs on the Iron Rhine), 1.2 million tonnes has a generalised cost ratio between 0.85-
0.90 (10 to 15% lower generalised costs on the Iron Rhine), 0.8 million tonnes has a generalised cost ratio
between 0.80-0.85 (15 to 20% lower generalised costs on the Iron Rhine) and 1.2 million tonnes has a
generalised cost ratio between 0.75-0.80 (20 to 25% lower generalised costs on the Iron Rhine).
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Figure 9: Volumes on the Iron Rhine by ratio generalised costs Iron Rhine / generalised costs alternative
route

Volume (in 1000 tonnes) on the Iron Rhine
by ratio generalised costs Iron Rhine / generalised costs alternative route (based on NUTS3 regional detail)
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In the following the results are shown in absolute figures. In this figure the difference in generalised costs
between the Iron Rhine and its alternative route in terms of € per tonne are shown. As can be seen again
for the “Historical Iron Rhine - 2A” scenario in 2020 0.44 million tonnes are 0.05 €/tonne cheaper than
the alternative, 0.25 million tonnes have a generalised cost difference of 0.05-0.10 €/tonne, 0.55 million
tonnes have a generalised cost difference of 0.10-0.15 €/tonne, 2.07 million tonnes have a generalised cost
difference of 0.15-0.45 €/tonne, 3.65 million tonnes have a generalised cost difference of 0.45-0.90
€/tonne, 1.89 million tonnes have a generalised cost difference of 0.90-1.50 €/tonne and 0.19 million ton-
nes have a generalised cost difference of more than 1.50 €/tonne.

So, mostly, there is a cost difference between the Iron Rhine and the Montzen route of 0.15-0.90 € per
transport tonne. This is quite low, which means that the choice between Iron Rhine and Montzen route is
a close call.
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Figure 10: Volumes on the Iron Rhine by absolute difference in generalised costs (in € /tonne) between
Iron Rhine and alternative route

Volume (in 1000 tonnes) on the Iron Rhine by absolute difference in generalised costs (in €/ tonne)
between Iron Rhine and alternative route (based on NUTS3 regional detail)
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11.3.2.3. Freight flows by type of goods

In the tables below, the total expected transport on respectively the Iron Rhine and the Montzen route is
disaggregated by type of goods and by direction. In the two tables following the number of trains are
shown in the same level of detail. Again all results in these tables for the Iron Rhine are measured on the
section between Budel and Weert and for the Montzen route the results are measured between Montzen
and the German border.

When looking at the “Historical Iron Rhine - 2A” results in 2020, we see that for the Iron Rhine transport
of containers (4.3 million tonnes) has the largest share of total volume transported, followed by coal/bulk
(1.3 million tonnes), metals (1.4 million tonnes) and chemicals (1.1 million tonnes). In total, there is more

going from Belgium to Germany than in the other direction.

For the Montzen route in “Historical Iron Rhine - 2A”, containers have also the largest share (1.6 million
tonnes), followed by ores (1.0 million tonnes). In total there is more transport from Germany to Belgium
than to the other side.

When looking at the other variants, we see that the relative share of the commaodities remains the same
but merely all commaodities show an increase compared to the plain historical 2A scenario. The major dif-
ference for the A52 scenarios is the growth of container and chemical flows.

Between “Historical Iron Rhine - 2A” and “Historical Iron Rhine — 2B”, we see that the major part of the
difference comes from the container flows that are less present under the 2B scenario. The second largest
difference can be found under the metal products. As can be expected for the Montzen we find the oppo-
site effects.
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Table 17: Transported weight Iron Rhine (million tonnes), by type of load and by direction, 2020
Measured on the section Budel-Weert. B=Belgium, D=Germany.

. . Electrified . Electrified
NSA'R No IR 2B H'smzr:a' IR | Historical IR 28 | historical IR 'RV'ZiASZ IR via A52
2A 2A

B-D D-B|B-D D-B|BD DB | BD DB |BD DB |BD DB|BD DB
Ores 0 0] 0 0 |0173 0.169] 0.160 0.074 |0.173 0.185|0.174 0.200|0.175 0.427
Coallbulk 0 0|0 0 |0881 0228|0723 0052 |0.882 0.230(0.923 0.290|0.937 0.294
Cars 0 0|0 0 |0417 0.269| 0.061 0.151 |0.436 0.293|0.533 0.376|0.587 0.400
Chemicals 0 0|0 0 |0866 0208 0513 0.044 |0.896 0.223|1.010 0.247|1.043 0.254
Metal 0 0|0 0 |0659 0667|0221 0.257 |0.693 0.737|0.719 0.922|0.779 0.943
Agric/foodstuffs | 0 0 | 0 0 |0.090 0.161| 0.050 0.057 |0.092 0.163|0.099 0.175|0.102 0.180
Container 0 0|0 0 |2178 2073| 905 0.751 |2.258 2.340|2.501 2.723|2.656 2.784
Total by direction]| 0 0 | 0 O |5265 3.774| 2.632 1.386 |5429 4.170|5.959 4.933]6.279 5.281

Both directions 0 0 9.040 4.019 9.599 10.892 11.560

Table 18: Transported weight Iron Rhine (million tonnes), by type of load and by direction, 2030
Measured on the section Budel-Weert. B=Belgium, D=Germany.

. . Electrified . Electrified
NSA'R No IR 2B H'smzr:a' IR\ Historical IR 28 | historical IR 'RV'ZiASZ IR via A52
2A 2A

B-D D-B|B-D D-B|BD DB | BD DB |BD DB |BD DB |BD DB
Ores 0 0] 0 00176 0.151| 0125 0.067]0.177 0.181|0.184 0.161|0.185 0.189
Coallbulk 0 0|0 0 |089 0210| 0402 0.042|0.897 0.228|0.974 0.265|0.979 0.286
Cars 0 0|0 0 |0379 0271 0041 0.047|0.507 0.351|0.528 0.340|0.667 0.444
Chemicals 0 0|0 0 |0913 0214| 0450 0.017|1.085 0.255|1.116 0.247|1.202 0.273
Metal 0O 0|0 0 |0653 0806/ 0144 0.108/0.741 0.894|0.711 1.094|0.824 1.150
Agric/foodstuffs | 0 0 | 0 0 |0.093 0.172| 0.043 0.014|0.103 0.181]0.102 0.180|0.112 0.190
Container 0 0|0 0 |2233 2153| 0705 0.255|2.577 2.839|2.502 2.915|2.934 3.316
Total by direction]| 0 0 | 0 0 |5.343 3.978| 1.909 0.549|6.087 4.930|6.208 5.202|6.902 5.848

Both directions 0 0 9.321 2.459 11.017 11.410 12.750

Table 19: Transported weight Montzen route (million tonnes), by type of load and by direction, 2020
Measured on the section Montzen-Aachen. B=Belgium, D=Germany.

Historical Electrified Electrified
No IR Historical IR historical IR via A52 .

oA No IR 2B IR B IR oA IR via A52

2A N 2A
BD DB |BD DB |BD DB| BD DB |BD DB|BD D-B|BD DB
Ores 0.145 1.204(0.146 1.202|0.002 1.045| 0016 1.138|0.002 1.029|0.001 1.016] 0 0.789
Coal/bulk 1.249 0.128|1.277 0.132]0.490 0.041| 0.679 0.234|0.490 0.039|0.468 0.032|0.455 0.028
Cars 0.502 0.426|0.560 0.461|0.154 0.198| 0.552 0.340|0.137 0.175|0.200 0.181|0.148 0.159
Chemicals 0.872 0.212(0.917 0.220|0.083 0.075| 0.455 0.239|0.055 0.061|0.070 0.058|0.042 0.052
Metal 1.087 0.994|1.113 1.026|0.448 0.352| 0.907 0.783|0.415 0.284|0.407 0.286|0.348 0.267
Agric/foodstuffs |0.091 0.150|0.094 0.155|0.010 0.009| 0.051 0.106|0.008 0.008(0.010 0.012[0.008 0.009
Container 2722 2.762(2.850 2.944|0.769 0.868| 2.104 2.330|0.695 0.604|0.760 0.614|0.616 0.561
tTig:]a' by direc- |5 668 5.875|6.958 6.139(1.954 2.587| 4764 5.170|1.802 2.200|1.916 2.198|1.617 1.865

Both directions | 12.543 13.097 4.542 9.934 4.002 4114 3.482
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Table 20: Transported weight Montzen route (million tonnes), by type of load and by direction, 2030
Measured on the section Montzen-Aachen. B=Belgium, D=Germany.

Historical Electrified Electrified
No IR Historical IR historical IR via A52 .

oA No IR 2B IR B IR oA IR via A52

2A N 2A
BD DB |B-D DB |BD DB| BD DB |BD DB|BD D-B|BD DB
Ores 0.156 1.206|0.157 1.197|0.010 1.065| 0.063 1.140|0.009 1.035|0.002 1.056|0.001 1.029
Coallbulk 1.382 0.144|1.451 0.156|0.620 0.086| 1.189 0.291|0.619 0.067|0.564 0.092[0.560 0.070
Cars 0.584 0.509(0.742 0.603|0.281 0.284| 0.764 0.592|0.157 0.208|0.314 0.321|0.181 0.222
Chemicals 1.063 0.255|1.167 0.274|0.232 0.121| 0.779 0.331|0.071 0.082[0.180 0.111[0.104 0.089
Metal 1172 1.172|1.231 1.246|0.539 0.397| 1.103 1.153|0.453 0.313|0.500 0.363|0.389 0.313
Agric/foodstuffs |0.102 0.168|0.110 0.180|0.018 0.016| 0.074 0.174|0.010 0.010(0.019 0.023[0.010 0.016
Container 3.099 3.332|3.406 3.823|1.104 1.384| 2.882 3.730|0.781 0.711|1.090 1.125|0.773 0.741
tTig:]a' by direc- 1 oeg 6.785|8.264 7.479(2.803 3.353| 6.854 7.411|2.099 2.425|2.670 3.091|2.018 2.480

Both directions |  14.343 15.744 6.156 14.265 4.525 5.761 4.498

11.3.2.4. Number of trains per day

In the tables in this section the number of trains is shown for the Iron Rhine and Montzen route. This is
shown by commodity, direction and scenario/variant. Since the number of trains results from the transla-
tion from the tonnes as shown in the previous section also the relative differences as described are compa-
rable. Again all results in these tables for the Iron Rhine are measured on the section between Budel and
Weert and for the Montzen route the results are measured between Montzen and the German border. In
the 4 tables below, the results for the Iron Rhine and the Montzen route are shown for respectively 2020
and 2030 by variant.

All figures in this paragraph are numbers of trains per day and in both directions together.

For the 2A variants we find on the low end in 2020 the non-electrified historical Iron Rhine with 52.6
trains per day in 2020 and on the high end the electrified A52 variant with 69 trains in 2030 (sum of both
directions). The 2B scenario has 23.2 trains in 2020.

It should be noted that in 2030 the number of trains for the electrified A52 variant is 69 trains due to the
limitation to 7220 of the Iron Rhine which is reached at another section than where the numbers of tables
below are measured. Some empty trains were redirected to the Montzen route in order to stay under the
limit of 72. The check for this has been performed on 2 point: the Belgian-Dutch border and the Dutch-
German border. In this case, the Dutch-German border values exceeded the number of 72 trains. The
original values are indicated in italic in the table.

20 The renewed Iron Rhine will have a capacity of 72 trains/days both directions (ProRail and Infrabel, 2007). See
Annex T: Advice 2007 “Commissie Onafhankelijke Deskundigen 1Jzeren Rijn” op page 297 for more details.
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Table 21: Number of trains per day on the Iron Rhine, by type of load and by direction, 2020

Measured on the section Budel-Weert. B=Belgium, D=Germany.

g,
Tie

NolR | NoIR |Historical IR | Historical IR | E'€Cif€d | o\ ia a5y | Electrified
oA 2B oA B historical IR oA IR via A52
2A 2A
B-D D-B|B-D D-B| B-D DB |B-D DB |BD D-B |BD DB|BD DB
Ores 0O 0| 0o 0| 04 04| 04 02| 04 04| 04 05| 04 1.0
Coallbulk o ol o o 24 06| 20 01| 24 06| 26 08| 26 08
Cars o ol o o 31 20| 05 11| 33 22| 40 28| 44 30
Chemicals o ol o o 29 07/ 17 01| 30 07| 34 08| 35 08
Metal o ol o o] 22 22| 07 09| 23 25 24 31| 26 31
Agric/foodstuffs o ol o o 03 05 02 02 03 05 03 06| 03 06
Container o ol o o| 84 80| 35 29| 88 91| 97 106|103 108
Empty trains o ol o o] 65 118/ 266 606 73 11.7| 9.4 13.1|987 13.82
Total by direction | 0 0| 0 0| 263 263| 116 116| 27.8 278|322 322|340 340
Both directions 0 0 52.6 23.2 55.6 64.3 68.0

Table 22: Number of trains per day on the Iron Rhine, by type of load and by direction, 2030

Measured on the section Budel-Weert. B=Belgium, D=Germany. In italic: the values without the capacity restric-

tion of 72 trains.

NoIR | NoIR |Historical IR | Historical IR hIEs'fg:Irc':ue?R IR via A52 Fée\;t;'zgg
2A 2B 2A 2B A 2A on
B-D D-B|B-D D-B| B-D DB |BD DB |BD DB |BD DB|BD DB
Ores 0 0| o o] 04 03] 03 02 04 04| 04 04| 04 04
Coallbulk o o/ o of 25 06| 11 01| 25 06| 27 07| 27 08
Cars o o o of 28 =20/ 03 04| 38 26| 40 26| 50 33
Chemicals o o/ o of 30 07| 15 01| 36 09| 37 08| 40 09
Metal o of o of 22 27| o5 04| 25 30| 24 36| 27 38
Agric/foodstuffs o o/ o of 03 06| 01 00| 03 06| 03 06| 04 06
Container o o o of 87 83| 27 10| 100 11.0/101 11.3 (1111_:;’ (1512';;
Empty trains o o/ o of 70 116| 113 562| 91 131|100 135| 7.86 11.71
Totalby direcion| 0 0| 0 0| 269 269| 7.7 77| 323 32.3|335 335 (33;:'15) (33;%'15)’
Both directions 0 0 53.8 15.4 64.5 67.1 69.0
(76.1)
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Table 23: Number of trains per day on the Montzen route, by type of load and by direction, 2020
Measured on the section Montzen-Aachen. B=Belgium, D=Germany.

No IR No IR | Historical IR | Historical IR hI|Es|te§rt|r(I:leale?R IR via A52 IEFLe\ZZ'X';g
2A 2B 2A 2B A 2A oA
B-D D-B|B-D D-B| B-D DB |BD DB |BD DB |BD DB|BD DB
Ores 03 27| 03 27| 00 24| 00 26| 00 23| 00 23| 00 18
Coal/bulk 35 04| 35 04| 14 01| 19 07| 14 01| 13 01| 13 o1
Cars 38 32| 42 35| 12 15| 41 26| 10 13| 15 14| 11 12
Chemicals 29 07| 31 07| 03 02| 15 08 02 02| 02 02| 01 02
Metal 36 33| 37 34| 15 12| 30 26| 14 09| 14 10| 12 009
Agric/foodstuffs | 0.3 05| 03 05| 00 00| 02 04| 00 00| 00 00| 00 00
Container 106 10.7|11.0 11.4| 30 34| 82 90| 27 23| 29 24| 24 22
Empty trains 110 14.4|116 152| 58 43| 104 108| 49 43| 49 50| 42 39
Total by direction | 35.9 35.9|37.8 37.8| 13.1 13.1| 294 294| 11.6 116|123 123|102 102
Both directions | 718 75.6 26.2 58.7 23.2 24.6 205

Table 24: Number of trains per day on the Montzen route, by type of load and by direction, 2030
Measured on the section Montzen-Aachen. B=Belgium, D=Germany. In italic: the values without the capacity
restriction of 72 trains.

No IR No IR | Historical IR | Historical IR | F'€CUIfed | o\ ia asp | Electrified
oA 2B A oB historical IR oA IR via A52

2A 2A
B-D D-B|BD DB|BD DB |BD DB|BD DB |BD DB|BD DB
Ores 04 27| 04 27| 00 24| 01 26| 00 24| 00 24| 00 23
Coallbulk 38 04| 40 04| 17 02| 33 08| 17 02| 16 03| 16 02
Cars 44 38| 56 45| 21 21| 57 44| 12 16| 24 24| 14 17
Chemicals 35 08| 39 09| 08 04| 26 11| 02 03| 06 04| 03 03
Metal 39 39| 41 42| 18 13| 37 38| 15 10| 17 12| 13 10
Agric/foodstuffs | 0.3 06| 04 06| 01 01| 02 06| 00 00| 01 01| 00 01
Container 120 129|132 148| 43 54| 112 145 30 28| 42 44| 30 29
Empty trains 13.2 16.4|15.0 183| 7.7 65| 167 157| 54 50| 69 6.3 (5?(‘; (48_‘73)
Total by direction |41.6 41.6|46.5 465| 184 18.4| 435 435| 132 132|17.3 17.3| 07 167
(13.2) (13.2)

Both directions | 83.1 93.0 36.8 87.0 26.3 34.7 (22'2)

11.3.2.5.

Aggregate results for freight and passenger trains on the Iron
Rhine link

In this section, the number of trains for both freight and passenger transport on various links of the Iron
Rhine and connecting links are presented schematically.

The numbers of freight trains in the schemes are based on the forecasts of this study. The results are com-
pleted with data from ProRail (“Autonome ontwikkelingen baanvakken 1Jzeren Rijn”, 3 April 2007):

Number of passenger trains.
Maximum values are applied (ProRail provides a minimum as well as a maximum value). ProRail
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applied the following assumptions:

0 The number of trains per working day in 2005 (for both directions) is based on the time ta-
ble of 2005. The number of trains is based on the number of trains per hour multiplied with
the assumed operational duration of 18 hours per day?t. Additionally, peak trains are added
(2 x fast Maastricht — Eindhoven — Utrecht in the morning peak and 2 x fast Utrecht —
Eindhoven — Maastricht in the evening peak).

0 The number of trains per working day in 2020 (for both directions) is based on the number
of trains per hour multiplied with the assumed operational duration of 18 hours per day.
Therefore, the rail network and services as described in “Netwerkanalyse Spoor”22, is used. It is
assumed that peak trains between Maastricht — Eindhoven are operational throughout the
day.

0 The number of trains per working day in 2030 (for both directions) is based on the year
2020, since there is no forecast or planning data available for 2030.

Number of trains for freight transport on links Eindhoven — Maastricht and Venlo —
Maastricht for the year 2005. For the years 2020 and 2030, the number of trains are adapted
proportionally: ((number ProRail 2005 / number TRANS-TOOLS 2005) * number TRANS-TOOLS
forecast year).

Number of trains for freight transport on the section Belgian/Dutch border — Budel (zinc
factory). This is 2 trains in 2020, 3 trains in 2030.

The additional data from ProRail shown above focuses on passenger trains and on freight trains for some
connecting links. The number of freight trains over the Iron Rhine is determined in this study. Together
with the additional ProRail data it provides a complete picture of the passenger and freight flows.

In the following schemes, the number of trains on the different links is visualized for the situation includ-
ing the Iron Rhine. In the schemes the number of trains are shown for the years 2005, 2020 and 2030 on 8
different links. The thick black line represents the Iron Rhine, which consist of four sections :

Belgian/Dutch border — Budel (branch to zinc factory);

Budel — Weert;

Weert — Roermond:;

Roermond — Dutch/German border.

As an example, scenario 2A for the Iron Rhine is explained. From this scheme one can for instance find
that the total number of trains per day between Budel and Weert has 0 commaodity flows in 2005, 55 trains
in 2020 and 56 trains in 2030. On this section for all years the number of passenger trains is equal to 0. In
the figures “F” indicates the number of freight trains per day (sum of both directions together) and “P”
indicates the number of passenger trains.

21 For passengers traffic it is assumed that during the morning the operation starts in Limburg while in the evening
this is reversed (train service from Limburg will stop earlier than the service to Limburg). It is assumed that the first
service in Limburg starts around 5:30, and the first service to Limburg around 6:30. The last train from Limburg
departs around 23:30 and the last train to Limburg around 0:30.

22 Referentie Middellange Termijn, Basisvariant Netwerkanalyse
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Figure 11: Number of trains/day in both directions together in the reference scenario 2A (without Iron
Rhine), in 2005, 2020 and 2030
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Figure 12: Number of trains/day in both directions together with reactivation of Iron Rhine in scenario
“Historical Iron Rhine - 2A”, in 2005, 2020 and 2030
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Figure 13: Number of trains/day in both directions together with reactivation of Iron Rhine in scenario
“Historical Iron Rhine —2B”, in 2005, 2020 and 2030
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Figure 14: Number of trains/day in both directions together with reactivation of Iron Rhine in scenario
“Electrified historical Iron Rhine —2A”, in 2005, 2020 and 2030
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Figure 15: Number of trains/day in both directions together with reactivation of Iron Rhine in scenario
“Iron Rhine via A52 — 2A”, in 2005, 2020 and 2030
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Figure 16: Number of trains/day in both directions together with reactivation of Iron Rhine in scenario
“Electrified Iron Rhine via A52 — 2A”, in 2005, 2020 and 2030
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11.3.3. Results for other modes
11.3.3.1. Freight transport: effect on road and inland shipping

The reactivation of the Iron Rhine has an impact on the modal split on the corridor. In Table 25 the re-
duction of truck-km and tonne-km for respectively road transport and inland navigation transport are
shown for Belgium, Germany and The Netherlands. By country the different calculated network options
are listed. The numbers show the difference between the situation with the variant and the situation with-
out Iron Rhine. The numbers are generated by using the results of TRANS-TOOLS assignment results
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for the different modes and the modal shift effect of the container model. In the table only the absolute
figures are shown since comparisons with for instance country totals or regional totals are not relevant in
this study; the absolute reductions as shown here serve as input for the SCBA.

As can also be observed in the results, besides the number of tonnes reduced also the distance travelled in
a country is of influence on the truck-km and tonne-km reduction. For this reason for instance looking at
the scenario “Historical Iron Rhine — 2A” in 2020, road transport the reduction in Germany (-1.596 mil-
lion truck-km) is larger than the reduction in The Netherlands (-0.162 million truck-km) and Belgium (-
0.364 million truck-km).

It is interesting in this respect to note that for road transport the effect is larger for Belgium (-0.364 mil-
lion truck-km) than for The Netherlands (-0.162 million truck-km) and for inland waterways the effect is
larger for The Netherlands (-0.887 million tonne-km) than it is for Belgium (-0.229 million tonne-km).
This is because of the relative distance in the countries of the route chosen which is for road transport
mainly a shorter piece transiting Limburg.

Comparing the different variants we see that the base variant has the smallest effect followed by the base
variant electrified, the A52 variant and the electrified A52 variant. Furthermore the effects are higher for
2030 than for 2020 which could be expected under this scenario.

Table 25: Road and inland navigation reduction by variant, by country, 2020 and 2030 (million truck-km
and tonne-km)

road inland navigation
Belgium 2020 2030 2020 2030
Truck-km | Truck-km | Tonne-km | Tonne-km
Historical Iron Rhine -0.364 -0.444 -0.229 -0.271
Electrified historical Iron Rhine -0.457 -0.785 -0.288 -0.480
Iron Rhine via A52 -0.662 -0.832 -0.417 -0.508
Electrified Iron Rhine via A52 -0.781 -1.089 -0.492 -0.665
Netherlands 2020 2030 2020 2030
Truck-km | Truck-km | Tonne-km | Tonne-km
Historical Iron Rhine -0.162 -0.200 -0.887 -1.076
Electrified historical Iron Rhine -0.172 -0.236 -0.942 -1.272
Iron Rhine via A52 -0.195 -0.246 -1.071 -1.326
Electrified Iron Rhine via A52 -0.207 -0.275 -1.138 -1.483
Germany 2020 2030 2020 2030
Truck-km | Truck-km | Tonne-km | Tonne-km
Historical Iron Rhine -1.596 -2.010 -2.398 -2.927
Electrified historical Iron Rhine -2.064 -3.601 -3.101 -5.245
Iron Rhine via A52 -3.416 -4.297 -5.132 -6.258
Electrified Iron Rhine via A52 -3.984 -5.592 -5.985 -8.145
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11.3.3.2. Effects on road passenger transport

TRANS-TOOLS only calculated the effect on freight transport. However, a (rather small) effect can be
expected for passenger transport: as there will be fewer trucks on the road, the cars will encounter less
congestion. This effect is fully taken into account, in chapter 111.4.2 on page 136.

We did not take into account any volume effects on cars. Due to less congestion, some cars may be at-
tracted from off-peak hours towards peak hours and dampen the positive effect of congestion. This ef-
fect is very small.

11.3.3.3. Effects on rail passenger transport

As for road passenger transport, we did not calculate any effect on the rail passenger transport volumes.
However, an effect on the travel times can be expected. Where freight and passenger transport share
lines, the risk on delays increases. There can be no discussion about the fact that extra trains will have a
negative effect on reliability (al else equal), and Iron Rhine trains are no exception to this rule. The reason
is simple: the more crowded the network becomes, the more chance that (small) deviations from the time-
table will cause small delays to other trains.

For the Netherlands, a calculation has been made by ProRail. They compared a situation with and without
72 extra freight trains2 on the Iron Rhine. The calculation is based on a queuing theory model24. This
model estimates the waiting time of trains, which is defined as time above the minimum travel time
needed based on infrastructure characteristics (speed limits etc.). Other input which is used by the model
is origin and destination of trains, and the number of trains. The model uses statistical techniques to calcu-
late hindrances and the according extension of train travel times.

By comparing the difference in estimated waiting time in a situation with and without a reactivated Iron
Rhine, the model found a difference of 40 seconds. These 40 second can be intuitively explained.

With 4 passenger trains (2 I1C trains more than nowadays) per hour and per direction, and with the ex-
pected Iron Rhine freight trains between Weert and Roermond, ProRail has set up a train schedule for
2020. The week point in the schedule appears to be when a passenger train follows a freight train by only
a few minutes. The passenger trains have no stop between Weert and Roermond, and travel the 20 km at
140 km/h in 7 minutes. The freight trains drive the same distance in 15 minutes at 80 km/h. A freight
train that has slowed down can cause the passenger train behind him to slow down as well.

The punctuality of freight trains is a bit less than 70% at a 3 minute level (75% at a 5 minute level)?. If a
freight Iron Rhine freight train is not punctual, and a passenger train would follow him, this would cause
an average delay for the passenger trains of 4.5 minutes (8 minutes delay of the freight train minus 3.5
minutes time between the freight and passenger train).

23 The renewed Iron Rhine will have a capacity of 72 trains/days both directions (ProRail and Infrabel, 2007). See
Annex T: Advice 2007 “Commissie Onafhankelijke Deskundigen 1Jzeren Rijn” op page 297 for more details.

24 Huisman T., Boucherie R.J., van Dijk N.M., “A solvable queueing network model for railway networks and its
validation an applications for The Netherlands”, European Journal of Operations Research 142 (2002) 30-51.

25 ProRail, figures for 2004/2005 on the Dutch railway net.
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Of the 72 freight trains, 30% have the risk of delay. Of the 8 passenger trains per hour (both directions),
50% (4 trains) have the risk of experiencing a delay caused by a freight train.

In total: 30% * 50% * 4.5 minutes = 40 seconds, the average delay for each passenger train.

It is possible to reschedule the passenger trains towards a slower speed, better matching the freight train
speeds and avoiding the delays, but then the passengers will loose time as well compared to the schedule
at 140 km/h now.

Assume the number of passengers on the Weert-Roermond line is 21000 per average day (ProRail, figure
for 2020). The value of time for 1 passenger is 5.26 €200s/hour (in line with Table 73 on page 137: 7.369
for a car with an occupancy rate of 1.4).

The delay costs are 40 seconds * 5.26 €/hour * 21000 passengers per day * 365 days = 447 977 € per year,
for 72 extra trains in 2020.

In reality, every scenario has different freight train numbers per year (see e.g. the tables in “Annex J: Main-
tenance and renewal costs”), and the number of hindered passengers also varies (from 16000 now until
21000 in 2020, and growing 1% per year beyond). The table below gives the calculation for 3 years and
for all scenarios.

Table 26: Effect on passenger rail transport, in €005 per year, The Netherlands
2020 2025 2030

Historical Iron Rhine — 2A 327 272 | 365635 | 408 444
Historical Iron Rhine — 2B 144 348 | 132 646 | 116 915
Electrified historical Iron Rhine — 2A | 345 938 | 412 714 | 489 677
Iron Rhine via A52 — 2A 400 068 | 451 546 | 509 416

Electrified Iron Rhine via A52 — 2A 423 089 | 470 790 | 523 841

For Belgium, Infrabel states that the Iron Rhine cannot influence passenger transport, as the latter should
be scheduled and optimised in a way that both passenger and freight transport do not obstruct each other.
If any effect would occur, it could not be calculated.

In Germany, the effect is assumed 0, as there are only 6 passenger trains per day on the route.

11.3.4. Dangerous goods

An extra analysis for dangerous goods on rail has been performed. Details can be found in “Annex P:
Dangerous goods” on page 282.
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11.4. Conclusions

In the table below, a summary is given of the number of trains by variant and scenario.

Table 27: Number of trains per day, both directions together, on the Iron Rhine by variant and scenario

variant 2020 | 2030

Historical Iron Rhine — 2A 52.6 | 53.8
Historical Iron Rhine — 2B 23.2 | 154
Electrified historical Iron Rhine— 2A | 55.6 | 64.5
Iron Rhine via A52— 2A 64.3 | 67.1

Electrified Iron Rhine via A52— 2A 68.0 | 69.0

Note: measurement point between Budel and Weert

The historical Iron Rhine — 2A variant will have 52.2 trains per day in 2020 and this will increase to 53.8
trains per day in 2030. In historical Iron Rhine — 2B variant, this looks completely different: the Iron
Rhine will have 23.2 trains per day in 2020 and this will decrease to 15.4 trains per day in 2030. The main
reason for the difference between scenario 2A and 2B causing these different results is the internalization
of external costs which is differentiated for electric and diesel locs. Since the external impact of diesel locs
is significantly higher also the additional tax is higher than for the electric locs. Since the Iron Rhine is not
electrified in this variant, this implies an advantage for the Montzen route. And since the differences in
generalized costs between the two routes are in many cases small this results to a major shift from the
Iron Rhine to the Montzen route compared to the situation under the 2A scenario. Since in 2020 the ex-
ternal costs are only implemented for 50% and in 2030 for the full 100% the effect is even larger in 2030.

The basic variant electrified shows under the 2A scenario 55.6 trains per day in 2020 increasing to 64.5
trains per day in 2030. Compared to the basic variant 2A scenario the electrification leads to an increase of
2.0 trains per day in 2020 and 10.7 trains per day in 2030.

Besides the basic variant also the A52 variant has been calculated under the 2A scenario. The A52 variant
will have 64.3 trains per day in 2020 increasing to 67.1 trains per day in 2030. This is 11.7 trains per day
more in 2020 than the basic variant and 13.3 trains per day more in 2030. If the A52 variant is electrified
this will lead to 3.7 additional trains per day (68.0) in 2020 and 1.9 trains per day more (69.0) in 2030.

This last number of 69.0 trains per day for the A52 electrified in 2030 would be higher if there would be
no limitation to 72 trains2 on the Iron Rhine (the number of 72 is measured at both border crossings,
thus on another section than the 69). To reduce the number of trains to the 72 level, 7 empty trains are
rerouted to the Montzen route.

When looking by section on the Iron Rhine there will be in 20202” between Neerpelt and Budel 55-70
trains per day, between Budel and Weert 53 — 68 trains per day, between Weert and Roermond 83-98
trains per day and between Roermond and Germany 55 — 70 trains per day

% The renewed Iron Rhine will have a capacity of 72 trains/days both directions (ProRail and Infrabel, 2007). See
Annex T: Advice 2007 “Commissie Onafhankelijke Deskundigen 1Jzeren Rijn” op page 297 for more details.
27 Scenario 2A with basic variant as low value and A52 electrified as high value.
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The commodities transported are in most variants more or less present in the same composition. For in-
stance for the basic variant under the scenario 2A 2020 scenario there will be per day 16.4 container trains,
5.1 car trains, 4.4 metal trains, 3.6 chemical trains, 3.0 coal/bulk trains and in smaller amounts also some
trains carrying ores and agro/foodstuffs. In total there will be 18.3 empty trains of different types per day.
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1] SCBA

In a SCBA we compare the aggregate benefits for society with the aggregate costs for society. We first
discuss the structure, next we analyse each of the components.

The SCBA is performed for 5 project alternatives:
SCBA historical Iron Rhine - 2A
SCBA historical Iron Rhine - 2B
SCBA electrified historical Iron Rhine - 2A
SCBA Iron Rhine via A52 - 2A
SCBA electrified Iron Rhine via A52 - 2A

1l.1. Structure of the SCBA

.1.1. Main effects considered

For the SCBA, the OEI2 methodology distinguishes the direct effects from the investments, the indirect
effects and the external effects. We analyze these effects according to the structure presented in Table 28

In a well functioning market economy it can be shown that the net benefit of an infrastructure investment

can be computed as follows: (we follow the structure of Table 28).
The direct effects on the rail market: this is the benefit for consumers and producers where the
infrastructure has its immediate impact, here the rail market between Antwerp and the hinterland
— consumers may benefit because they have a better service at a lower price and rail operators or
infrastructure manager may have a larger producer surplus (profit margin)
External effects of the rail infrastructure: as the external effects associated to the use of the in-
frastructure are already included in the category above, there remain the external effects, such as
the loss of recreation opportunities, vibration, living environment, landscape, ecology, soil and
water, agriculture, that are not directly proportional to the use of the infrastructure.
The external effects associated to the use of the rail infrastructure: these are the unpriced
(usually) negative effects of a more intensive use of rail services (air pollution, accidents etc.)
The indirect effects on the road market: whenever road use is priced below its marginal social
cost, any decrease in the volume of road transport is a benefit equal to the reduction in volume
times the unpaid marginal social cost.
External effect of the road market: this represents the change in the marginal social costs (con-
gestion and time losses at crossings, emissions, accidents, road wear & tear, safety, noise) associ-
ated to the reduction in the use of the roads.
The indirect effect on inland waterways: equals the change in net tax revenues.
External effect of inland waterways: equals the change in costs of emissions.

28 Ejjgenraam, C.J.J. e.a., Evaluatie van infrastructuurprojecten : leidraad voor kosten-baten analyse — Deel I1: capita
selecta.
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Government: here it is assumed that the investment costs of the rail project are paid by the gov-
ernment — the direct effect is equal to the investment costs. There can be an indirect effect on
other markets (labour market) if the cost of public funds equals 1. If it is larger than 1, this cate-
gory becomes more important.

Indirect effects on other sectors: if other markets than transport markets are affected, and if on
these markets the prices are different from the marginal costs, one needs to take into account the
change in volume times the difference between price and marginal cost (net margin or tax).

The effects that occur during the building period on the Iron Rhine were not taken into account.

Through the whole report, positive numbers indicate a benefit, negative numbers indicate a cost.
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Table 28: Structure of the SCBA in this analysis

g,
Tie

Total In.BeI- In The Nether- In Ger- | In othe'rs coun-
gium lands many tries
Direct effects on freight rail market
Direct effect on consumers | Consumer surplus
Infrastructure fee
Direct effect on infrastruc- | Costs renewal
ture manager ]
Costs maintenance
External effects related to the building and use of
the rail
Emissions
Noise
Accidents
External safety
Recreation
Effect on society Vibrations
Loss of living environment
Landscape
Ecology
Soil and water
Agriculture
Effects on passenger rail
Delay time
Effects on the road market
. Congestion time
Indirect effect on road us- - -
ers Time at crossings
Taxes paid
Emissions
Effect on society N0|§e
Accidents
Marginal wear & tear costs
Effects on the iww market
Indirect effect on iww users | Taxes paid
Effect on society Emissions
Effects on the government
Indirect effect MCPF correction
Effects on other sectors
Indirect effect
SUBTOTAL
Effects on the government
Direct effect Investment costs
TOTAL
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1.1.2. General assumptions used for computations

1.1.2.1. Price levels

All prices and costs that are named in this report are computed at 2007 price levels unless otherwise
stated.

1.1.2.2. Base year and horizon

We use an infinite horizon. The effects are calculated for each year between 2015 and 2030. Note that
there are only traffic scenarios for the year 2020 and 2030. The traffic quantities for the other years are
derived using linear extrapolation. From 2030 onwards we assume an infinite repetition of the 2030 situa-
tion, using constant parameters and a constant level of demand and infrastructure.

The year 2007 is the base year as investments costs started in 2007. Up to 2007 already some € 20 mil-
lion where spend on studies, but those are in this SCBA regarded as “sunk costs”, so they will not be
taken into account.

The Net Present Value (NPV) of all costs and benefits is therefore also calculated for the year 2007 (with
price levels of 2005).

11.1.2.3. Discount rate

For the discount rate, the practices in Belgium and in The Netherlands differ. Therefore, the two ap-
proaches have been used, in parallel.

In Belgium, the standard discount rate is 4%.

In the Netherlands, the Dutch Ministry of Economic Affairs recommends as central value for the real
discount rate a risk free value of 2.5%2° plus a risk premium that is project specific. The project specific
risk premium depends on the covariance of the project with the general macro-economic fluctuations. For
this freight transport project it is reasonable to assume that the benefits fluctuate with the overall eco-
nomic growth and in that case there is a recommendation to use a risk premium of 3%30. So this gives a
real discount rate of 5.5%. For the investment costs, we did not include the risk premium as the invest-
ment costs are independent of economic growth. The discount rate for the investment costs is thus 2.5%.
For the maintenance and renewal costs, we assume that half of it is related to the actual number of trains,
and thus to economic growth. This gives a resulting discount rate of 4% for maintenance and renewal
costs.

Therefore, in the SCBA, all Net present Values (NPV) have been calculated twice: once with a discount
rate of 4% (Belgian approach), once with 2.5-4-5.5% (Dutch approach).

29 “Discontovoet verlaagd van 4% naar 2 1/2%” Ministerie van Financién, Kamerstukken Overig | 08-03-2007 | nr
IRF07-90

30 MV&W, Ministerie van Financién, Centraal Planbureau, Groep Rebel, “Risicowaardering — aanvulling op de lei-
draad OEI”, http://www.verkeerenwaterstaat.nl/Images/Risicowaardering_tcm195-161185.pdf
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11.2. Direct effects on rail

In the next paragraphs we distinguish the effect on the consumers (the users of the transport services) and
the effects on the infrastructure managers and the effects on society (external effects).

We do not explicitly consider the producers of transport services, here the transport firms. The reason for
this is that we assume perfect competition and constant marginal costs, and hence that in the long run,
prices equal marginal costs and no profits (in addition to the normal market return on capital) are possible.
The main reason for using this assumption is to avoid assumptions on profit margins of the transport
firms as this information is not available. Moreover, this assumption merely implies a transfer of possible
benefits, rather then influencing the total benefits.

Figure 17 shows a simplified graphical representation of the role of the first two groups on the rail market.
The demand of consumers for rail transport in function of the price they have to pay, pT and the elements
which make up this price are shown. The infrastructure manager sets a levy, p! for the use of the network.
This price can be larger or equal than the marginal cost of offering the network services, MC!. The differ-
ence between price and marginal cost is the gross margin of the infrastructure manager, W'. The transport
company charges a price pT to the consumer which is equal to the price he has to pay for using the net-
work and his operational costs OVCT.

q Quantity of transport

MC! Marginal cost of the infrastructure manager

w! Gross profit margin of the infrastructure manager

PI=MC!+W! Price paid by the transporters to the infrastructure manager

ovCT Other variable costs

MCT=P'+OVCT  Marginal cost of rail traffic for the transport firm

PT=MCT Price paid by the users for the railway traffic, equal to the marginal cost of the trans-
port firm
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Figure 17: The rail market
Price,
costs
Consumer
PT=MCT
p!
MC!
> q
11.2.1. Direct effect for the consumer: consumer surplus

The main effects of the Iron Rhine for the consumer is the effect on the price and the quality (time, reli-
ability,...) of rail transport. The way to measure this effect, is to calculate the consumer surplus.
“Consumer surplus” is a measure of the excess of willingness to pay for the trip. E.g. is the consumer is
willing to pay 8 € for a trip, and it costs 5 €, then his consumer surplus is 3 €. In the case of freight trans-
port, the consumer surplus benefit is — usually — mutually shared by the producer of the goods and the
end user. Only in rare case, the transport company can have some consumer surplus.

In this paragraph we first briefly describe the methodology to compute the benefits (based on OEI3?),
next we look into the calculation of the effect of the new infrastructure on the generalized price and we
conclude with a discussion of the results.

.2.1.1. Methodology

If a project leads to changes in the generalized prices of a transport mean, the change in consumer surplus
is a good approximation of the benefits for the user. Two types of users have benefits from a decrease in
the generalized price: the existing users and the new users.

The approach we suggest is to calculate the benefit of the Iron Rhine using the decrease of the generalized
price of rail transport for each origin-destination pair (OD-pair)32. Figure 18 shows the rail market be-

31 Eijgenraam, C.J.J. e.a., Evaluatie van infrastructuurprojecten : leidraad voor kosten-baten analyse — Deel 11: capita
selecta.

32 This approach is justified here because Iron Rhine and Montzen route are close substitutes as regards the nature of
the good.
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tween an OD-pair for a representative future year and for one type of transported good. Initially there is
only the Montzen line and a generalized price gpo with a volume of rail transport go. The reactivation of
the Iron Rhine causes a decrease in the generalized price of rail transport for this OD-pair from gpo to gp:
and a corresponding increase in volume from g to q;.

The direct benefit for the user equals the grey area: the benefit for the existing users (go) + the benefit for
the new users (gi1-go) Who start using the rail link.

1
CS = (o, - 9p:) 0+ (9P - 9P) (k- )

This change in consumer surplus can also be written as the product of the (generalized) price difference
and the average demand with and without the reactivation of the project.

CS=05* (g +a.)* (gp. - op.)

This rule — which assumes a linear demand curve — is also called ‘the rule of half’. This is well known and
is also prescribed by the OEI and RAILPAG?. The calculation of the change in the generalized price is
described in the next paragraph.

Figure 18 : Effect on Rail market when Iron Rhine alternative is added

Generalised
price

gPo

The reactivation of the Iron
Rhine decreases the generalized
v—pn'ce on the rail market

g

Qo

For some other OD’s and other goods the generalized price may not decrease by the reactivation of the
Iron Rhine and this transport will remain on the Montzen line. Hence consumer surplus does not change
for transport of goods which remain on the Montzen line.

3 RAILPAG (2003), Orientations pour I'évaluation d'effets ferroviaires, Commission Européenne et Banque euro-
péenne d’investissement
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.2.1.2. Generalised price

The generalized price34 is defined as the sum of the monetary cost and the monetary valuation of the qual-
ity. With respect to the quality, this analysis only takes the time costs into account. Other quality character-
istics such as reliability, easier logistic planning, etc. are not taken into account as they are hard to quantify.

a. Time cost

The time cost is calculated using the time which is needed for the trip and the value of the time. The time
needed for the trip is calculated using the average speed. We know from the section 11.11.2.4.4 on page 74
that the speed on both routes is almost the same.

For the valuation of the time we use the values shown in Table 29, which were also used in the traffic
forecasts. These values differ in function of the good transported. Goods with a high value of time (such
as electronics) are much more sensitive to cost and travel time differences than goods with a low value of
time (such as sand). Given the value of time per tonne-hour and the average weight of a train we can then
calculate the value per hour per train. Using the average speed, we can then also express this in €/train-
km.

Table 29: Value of time for freight transport

commodity group €o005/tonne/hour | train weight (tonne) | €500s5/train-hour

0 | Agriculture Products and Live Animals 0.0119 1525 18.16
1 |Foodstuffs and Animal Fodder 0.0124 1525 18.86
2 | Solid Mineral Fuels 0.0011 1800 1.91
3 | Crude OiIl 0.0065 1800 11.62
4 | Ores and Metal Waste 0.0062 2200 13.65
5 | Metal Products 0.0086 1525 13.15
6 Crgdg and Mahufactured Minerals, 0.0009 1800 165

Building Materials
7 | Fertilizers 0.0047 1800 8.43
8 | Chemicals 0.0281 1525 42.88

Machinery, Transport Equipment,
o Manufactﬁred Artirt):les AidpMiscellaneous Articles 0.1350 1115 15051
10 | Agriculture Products and Live Animals 0.0071 1800 12.78

Note: Table 13 applies the same weights per train but for other commaodity groupings (see Table 14 for conver-
sions)

b. Monetary cost

To determine the costs of the operators we use the cost model used for the forecasts (Annex C: Composi-
tion of costs of rail operators). We distinguish electric from diesel trains and 11 types of goods, as the
price depends on the type of load. The costs are subdivided into average costs per hour, average variable
costs per train-km and average energy cost per train-km. The average costs per hour capture the costs of
the locomotive, the wagon costs (and if applicable the container costs) and the personnel costs. The aver-

34 The same generalized price was used in the calculation of the transport quantities on the Montzen line and the
Iron Rhine.
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age variable costs capture the slot and shunting costs and the average energy costs capture the fuel or elec-
tricity cost per train-km.

Table 30: Costs electric traction

Average costs

Average variable

Average energy

(€x00s/train/n) | costs (€xps/train-km) | costs (€xqgs/train-km)

0| Agriculture Products and Live Animals 160.63 3.71 2.10

1| Foodstuffs and Animal Fodder 161.20 3.71 2.23

2 | Solid Mineral Fuels 153.02 3.71 2.76

3| Crude OiIl 147.32 3.71 1.42

4 | Ores and Metal Waste 153.02 3.71 2.76

5| Metal Products 161.20 3.71 2.23

6 Crgd_e and Mahufactured Minerals, 153.02 371 276

Building Materials

7 | Fertilizers 147.32 3.71 1.42

8| Chemicals 158.35 3.71 1.56
Machinery, Transport Equipment, Manufac-

o tured Artit):lles AndpMiscgllazeous Articles 157.45 371 1.45

10 | Petroleum Products 147.32 3.71 1.42

Table 31: Costs diesel traction

Average costs

Average variable

Average energy costs

(€x00s/train/h) | costs (€xqps/train-km) (€x00s/train-km)
0| Agriculture Products and Live Animals 159.37 3.71 241
1| Foodstuffs and Animal Fodder 159.94 3.71 2.52
2 | Solid Mineral Fuels 151.76 3.71 2.77
3| Crude OiIl 146.06 3.71 1.72
4 | Ores and Metal Waste 151.76 3.71 2.77
5| Metal Products 159.94 3.71 2.52
6 F:rude anq Manufactured Minerals, Build- 151.76 371 277
ing Materials
7 | Fertilizers 146.06 3.71 1.72
8| Chemicals 157.09 3.71 1.99
Machinery, Transport Equipment, Manu-
9 | factured Articles And Miscellaneous Atrti- 156.19 3.71 1.90
cles
10 | Petroleum Products 146.06 3.71 1.72

Furthermore, the same assumptions with respect to changing locs, electrification, double traction etc. as in
the traffic forecasts have been made.

The generalized price in the situation without reactivation of the Iron Rhine equals the generalized price
on the Montzen line. Note that — because of the assumption that there are no capacity problems on the
Montzen line in either of the alternatives — the generalized cost on the Montzen line is equal in both alter-
natives.

The generalized price on the railway market in the alternative with the Iron Rhine equals the generalized

price on the Montzen line (gpM ) if traffic does not change routes and equals the generalized price on the
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Iron Rhine (gle) if traffic changes towards the Iron Rhine. Hence the generalized price for each ralil

market if the Iron Rhine is reactivated equals min(gle , 0Py ) :

1.2.1.3. Consumer surplus

The benefits of an infrastructure project depend strongly on the effects of the project on transport flows.
The effects are determined by the individual behaviour of the users. The TRANS-TOOLS model and the
ECORYS container model were used to determine the effects on modal split and port choice. The route

choice between the Montzen line and the Iron Rhine was determined by minimizing generalized costs.

For full details on the traffic forecasts we refer to the previous chapter. The traffic scenarios shows, for
example in the scenario “historical Iron Rhine - 2A” results, that when the Iron Rhine is not activated the
flow of goods on the Montzen route grows from 8.2 million in 2005 to 12.5 in 2020 and 14.3 million in
2030. In the scenario where the Iron Rhine is activated we see that in 2020 8.0 million tonnes are shifted
from the Montzen route to the Iron Rhine and 4.5 million tonnes are left on the Montzen route. Further-
more we see an additional 1.4 million tonne assigned to the Iron Rhine.

Hence reactivating the Iron Rhine does not lead to a strong generation effect for new traffic volumes.
The main consumer surplus effect is from existing users that now have a lower generalised cost: mainly
some 8 million tonnes that were transported via the Montzen route and now travel via the Iron Rhine,
thus having a calculated benefit of 0.5-1 € per tonne, depending on the destination and good type. The
share of the new users in the consumer surplus is very low.

Given the quantities and the generalized prices we calculate the consumer surplus (CS) for each category
of goods by computing the generalised prices and rail volumes for each of the 150 000 markets.

Computation of the full consumer surplus

Table 32 gives the consumer surplus per good type (NSTR) for the year 2020. Total consumer surplus
equals 5 290 337 €005 for the year 2020 or 0.62 €,005/tonne. Note that, because of the low generation
effect, about 98 % of consumer surplus comes from existing users.

Table 32: Consumer surplus for the year 2020, scenario “Historical Iron Rhine —2A”, in €2005
Source: own calculations.

NSTR CS existing users CS new users Total CS
0 — agricultural products 66 728 761 67 489
1 - foodstuffs 210 002 10 044 220 047
2 — solid mineral fuels 116 627 62 116 689
3 — crude oil 0 0 0
4 — ores / metal waste 270 689 439 271129
5 — metal products 1 566 689 19 274 1585 963
6 — building materials 181 926 114 182 040
7 — fertilisers 9 348 23 9371
8 — chemical products 1284 588 34 499 1319 087
9 — other products 1060 217 40 444 1100661
10 — petroleum products 417 379 484 417 862
Total 5184192 106 145 5290 337
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We have calculated the consumer surplus for each year between 2015 and 2030. From 2030 onwards, we
assume consumer surplus to be fixed. We then calculated the net present value using an interest rate of
4%3 and a perpetuity from 2030 onwards, with 2007 as the base year.

Table 33 shows the result; for the yearly results per country we refer to “Annex G: Consumer surplus”.

Note that the allocation per country has been based on the OD-pair on NUTS2 level (provinces), taking
into account the generalised costs per OD-pair, and allocating half of the benefits to the origin of the
goods, and half to the destination. E.g. a trip from China to Poland via the port of Antwerp and via Iron
Rhine would have the benefits allocated to the China producer and Polish consumer of the goods.

Table 33: Net present value of consumer surplus (2007), discount rate 4%, scenario “Historical Iron Rhine
—2A”, in €2005
Source: own calculations

NSTR CS existing users CS new users Total CS

0 — agricultural products 762 991 8221 775023
1 - foodstuffs 2388911 110579 2499 490
2 — solid mineral fuels 1386 728 759 1387 487
3 — crude oil 0 0 0
4 — ores / metal waste 3233979 5401 3239380
5 — metal products 18 017 903 232 154 18 250 057
6 — building materials 2 054 840 1439 2 056 279
7 — fertilisers 100 693 276 100 969
8 — chemical products 15 140 517 398 637 15539 153
9 — other products 11 788 369 458 309 12 246 678
10 — petroleum products 4959 107 6 154 4 965 261
Total 59 834 039 1221928 61 059 779
11.2.2. Direct effects for the infrastructure manager

For the infrastructure managers there are two effects compared with the scenario without reactivation:

- On the one hand the revenues and the costs decrease on the Montzen line. The costs of the infra-
structure manager consist of the investments for extensions, costs for renewals and costs of main-
tenance. The cost decrease depends on their sensitivity with respect to the number of tonne-km.

- On the other hand there are the new revenues and costs from the Iron Rhine. In this part we do
not take into account the investment costs as they are discussed in section I11.7.1 on page 148.

l.2.2.1. Change in revenue (infrastructure fee)

For the calculation of the difference in revenue with and without the Iron Rhine we multiply on both lines
the infrastructure fee with the difference in transported volume. The difference in transported volume on
the Iron Rhine and the Montzen line is given in the table below.

35 The interest rate of 5.5% is also calculated, the results can be found in the overview tables in chapter 0.
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Table 34: Change in volume (million tonne-km), scenario “Historical Iron Rhine — 2A”
Source: own calculations

g,
Tie

Historical Iron
Rhine — 2A

Historical Iron
Rhine - 2B

Iron Rhine via
A52 — 2A

Electrified his-
torical Iron Rhine
—-2A

Electrified Iron
Rhine via A52 —
2A

2020 2030

2020 | 2030

2020 2030

2020 2030

2020 2030

Belgium

Iron Rhine| 643.40| 653.57

260.22 | 137.41

754.55| 791.85

678.05| 775.17

799.29| 883.49

Montzen |-1051.44|-1087.45

-457.05 | -229.00

-1079.43 |-1124.46

-1108.71|-1294.53

-1116.50 |-1271.12

Netherlands | Iron Rhine| 431.08| 443.63

191.22| 115.53

466.57 | 489.65

458.07 | 525.36

495.74 | 548.22

Iron Rhine| 568.90| 586.85

248.36| 149.98

621.10| 653.72

605.62| 699.77

659.88| 734.04

Germany

Montzen -717.44| -755.65

-317.26 |-192.62

-752.65| -782.40

-762.17| -881.01

-811.25| -885.64

TOTAL

Iron Rhine | 1643.38| 1684.04

699.80 | 402.93

1842.22| 1935.22

1741.74| 2000.30

1954.92| 2165.75

Montzen |-1768.88|-1843.10

-774.31|-421.62

-1832.08 | -1906.87

-1870.88 |-2175.55

-1927.75|-2156.77

Note that “Iron Rhine” and “Montzen” routes are defined here quite broad. It includes the additional (to
the reference scenario) volume that is transported on the blue lines indicated in Figure 19 on page 152.

For the infrastructure fee, we assume, as before, a price of 3.30 €x00s/train-km. See also “Annex A: Back-
ground scenario” on page 180. This cost per train-km can be divided into a fixed cost per train-km and a
cost depending on the transported tonnes (weight). Based on the analysis of current tariffs (calculation
ProRail), this division is set at 50%. This makes that the fixed tariff per train-km equals 1.65 €3005. On av-
erage, the gross weight of a train is 1140 tonnes, including the weight of the train, implying a transported
weight of 570 tonnes. The variable part of the tariff is then equal to 1.65/1140 €,00s/tonne = 0.0014474
€200s/tonne. Using the average weights per type of good, we have calculated the average tariff per tonne-
km, which amounts to 0.0024598 €40s/tonne-km. We then multiplied this number with the change in

tonne-km.

Table 35 reports the total discounted revenues for the 3 involved infrastructure managers. As the Iron
Rhine is shorter and not much extra traffic is generated, total revenues decrease. As the Iron Rhine uses
the Dutch network, the Dutch infrastructure revenues increase, the revenues for the German and Belgian
infrastructure managers decrease. The prices in the above are in €x00s. TO convert to €207 for the table
below, a factor of 0.9885 will be used.

Table 35: Net present value (rate 4%) change in revenue for the infrastructure manager, in million €07
Source: own calculations

o . Historical | Ccctrified his- o lron oy ified Iron
Country Historical Iron Rhine Iron Rhine torlcgl Iron Rhlne Rhine via A52

2A oB Rhine via A52 oA

2A 2A

Iron Rhine 29.71 8.60 33.70 35.54 38.88
Belgium Montzen -49.08 -14.61 -55.83 -50.61 -55.33
Total Belgium -19.37 -6.01 -22.13 -15.07 -16.44
Netherlands | Iron Rhine 20.06 6.70 22.81 21.98 24.12
Iron Rhine 26.51 8.70 30.30 29.31 32.23
Germany Montzen -33.87 -11.07 -38.14 -35.24 -39.15
Total Germany -7.35 -2.37 -7.83 -5.94 -6.92
Iron Rhine 76.28 23.99 86.82 86.82 95.24
Total Montzen -82.95 -25.68 -93.97 -85.85 -94.48
Total -6.66 -1.69 -7.15 0.97 0.76
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Note that the (assumed) infrastructure fee is lower (50 to 80%) than the maintenance and renewal costs.
We assume an infrastructure fee of 3.30 € in 2020. Apparently, his will not cover the full maintenance and
renewal costs (see section 111.2.2.2 on page 109). However, the infrastructure fee could be sufficient to
cover the variable maintenance and renewal costs, though is it unknown how much they amount.

1.2.2.2. Change in maintenance and renewal costs

For the costs of the infrastructure manager, we distinguish between investments for extensions, costs of
conservation and costs of maintenance. We consider these costs on both lines.

a. Costs of renewal

The change in the costs of renewals3é depends on the physical depreciation of the infrastructure that is
due to ageing and to the use in volumes. The depreciation of track and switches is a function of the re-
placement value and the technical lifetime. In general, a change in volume will only change the technical
lifetime and not the value. However, note that apart from the volumes, it should also be taken into ac-
count that if the reactivation of the Iron Rhine causes earlier replacement, the investment in this new in-
frastructure delays some renewal costs. This could even lead to a saving in costs.

The renewal costs are calculated in detail for each country. The full methodology is included in “Annex J:
Maintenance and renewal costs” on page 239.

Table 36: Yearly extra renewal costs on the Iron Rhine, in €007/year for the year 2020
Source: Own calculations

Historical Iron Historical Iron Electrified historical Iron Rhine Elecgg‘;‘i Iron
Rhine — 2A Rhine — 2B Iron Rhine — 2A via A52 — 2A via A2 — 2A

Country Numt_)er Renewal Numper Renewal Numper Renewal Numt_)er Renewal Numper Renewal

of trains costs of trains costs of trains costs of trains costs of trains costs
NL — Iron Rhine 52.6 95958 23.2 41778 55.6| 104455 64.3| 133597 68| 148335
BE — Iron Rhine 52.6 0 23.2 0 55.6 0 64,3 0 68 0
BE — Montzen -45,6 0 -16.9 0 -48.6 0 -47.2 0 -51.3 0
DE - Iron Rhine 52.6 PM 23.2 PM 55.6 PM 64.3 PM 68 PM
DE — Montzen -45.6 PM -16.9 PM -48.6 PM -47.2 PM -51.3 PM

Table 37: Other extra renewal costs on the Iron Rhine, in €x997/year for the year 2020
Source: Own calculations

Country Histori;al Electrified hi_storical Iro_n Rhine Electrifit_ed Iron Rhine
Iron Rhine Iron Rhine via A52 via A52
Every 35 years 7 047 145 7 047 145| 4 795000 4 795 000
NL — Iron Rhine | Every 50 years | 177 000 000 213 000 000 | 16 000 000 45 500 000
Every 100 years | 72 000 000 72 000 000 | 20 000 000 20 000 000
BE — Iron Rhine | Every 50 years 0 54 000 000 0 54 000 000
BE — Montzen 0 0 0 0
DE - Iron Rhine PM PM PM PM
DE — Montzen PM PM PM PM

36 Based partly on memo ProRail (27/05/2008)

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 109




TRANSPORT & MOBILITY

LEUVEN

Your link to integrated analyses !

b. Costs of maintenance

g,
Tie

The costs of maintenance3” depend on the type of track, the traction and the transported tones. The main-
tenance costs are calculated in detail for each country. The full methodology is included in “Annex J:
Maintenance and renewal costs” on page 239. The table below gives an overview. The cost calculation
takes into account the actual number of trains that is predicted on the Iron Rhine and Montzen routes.

Table 38: Extra maintenance costs on the Iron Rhine, in €xp0s/year for the year 2020
Source: Own calculations

Historical Iron Historical Iron Electrified historical Iron Rhine Electrified Iron Rhine
Rhine — 2A Rhine — 2B Iron Rhine — 2A via A52 — 2A via A52 — 2A
Countr Number | Mainten. | Number| Mainten. | Number | Mainten. | Number| Mainten. | Number | Mainten.
y of trains costs of trains costs of trains costs of trains costs of trains costs

NL — Iron Rhine 52.6| 3137 058 23.2| 2341897 55.6| 3794 279 64.3| 1670468 68| 2273056
BE — Iron Rhine 52.6| 1755709 23.2| 1310683 55.6| 2652 223 64,3 1972311 68| 3000 237
BE — Montzen 456|-4429614| -16.9|-3329921| -48.6|-4563736| -47,2|-4500648| -51,3|-4687914
(existing track)
BE — Montzen 45.6|-2500000| -16.9|-2500000| -48.6|-2500000| -47,2|-2500000| -51,3| -2 500 000
(Aarschot)
DE - Iron Rhine 52.6 PM 23.2 PM 55.6 PM 64,3 PM 68 PM
DE — Montzen -45.6 PM -16.9 PM -48.6 PM -47,2 PM -51,3 PM

The dominant factor of the maintenance costs in The Netherlands is the maintenance of the Meinweg
tunnel in the first 3 scenarios. Belgium has a positive effect on maintenance, because the Iron Rhine is
shorter than the Montzen route, and because the maintenance of an investment in Aarschot can be

avoided.

11.2.3.

Effect on passenger rail

This effect is as follows:

Table 39: Effect on passenger rail transport, in million €2007 (NPV with discount rate 4%)

BE NL DE | Other countries
Historical Iron Rhine — 2A PM | -7.12 | 0.00 0.00
Historical Iron Rhine — 2B PM | -2.36 | 0.00 0.00
Electrified historical Iron Rhine — 2A | PM | -8.25 | 0.00 0.00
Iron Rhine via A52 — 2A PM | -8.83 | 0.00 0.00
Electrified Iron Rhine via A52 — 2A PM | -9.15 | 0.00 0.00

See also 11.3.3.3 on page 93.

37 Based on note ProRail (02/06/2008)
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11.3. External effects on the rail market

In the first 3 sections we discuss the external effects of the reactivation of the Iron Rhine which are di-
rectly related to the volumes transported. These are the effects on emissions, noise and accidents.

In the sections after that, we discuss those external effects which are largely independent of the volumes
transported. They are caused merely by the reactivation of the Iron Rhine. We first discuss the yearly
effects (recreation) and after that, the one shot effects (vibrations, living environment, landscape, archae-
ology, ecology, soil & water, agriculture) are studied. For each category we discuss the methodology used,
the input values and the result.

1.3.1. Emissions

Emissions of air pollutants cause negative health and environmental impacts. The emissions considered
for this study are: CH., CO, N2O, NMVOC, NOy, PM and SO.. These pollutants are subject of valuation
studies (see further) and cover most external costs. A detailed description of the merely health effects of
the pollutants can be found in “Annex H: Description of the effect of emissions”.

The general approach to estimate cost of emissions for all transport modes is to multiply transport activ-
ity, in vehicle km, or tonne-km, with an emission factor. This gives total emissions which give, after multi-
plication with a valuation factor, total cost. This is then allocated to the countries, using a “blame” matrix.

1.3.1.1. Calculation of emissions

First, for the change in transport activity for all modes we used the recent traffic forecasts. Secondly, the
emission factors for rail are calculated in the following way.

Rail fleet projections are based on EMMQOSS38. In EMMOSS fleet data for rail activity was investigated for
Belgian rail operators. These data include figures on actual fleet but also on rolling stock investment
schemes, to allow for projections until 2015. In EMMOSS, it was shown that major investments on rolling
stock were done in the recent past; also average lifespan of a loc was estimated at about 20 years. This in-
formation leads to the expectations of a new rapid replacement of rolling stock after 2015. Therefore, af-
ter 2015, for this study, linear phase-out of existing fleet is assumed until 2025, causing gradual replace-
ment of the fleet with new locs, complying to Stage I11b emission standards.

Given the current diesel locomotive fleet of the rail operators, (Class 66, T77) and the legislation for fu-
ture fleet (Emission standards Stage 111b), the average fleet using the Iron Rhine has been simulated for
every year between 2015 and 2030. From 2030 on we assume a constant composition of the fleet. Related
to the fleet per year, an emission factor was calculated for every year.

38 Kris Vanherle et. al., (2007), TML: “EMissieMOdel voor Spoorverkeer en Scheepvaart in V1aanderen, EMMOSS” (emissi-
on model for maritime, inland waterway and rail for Flanders)
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Table 40: Rail fleet evolution

2015|2016|2017 2018 |2019|2020|2021 | 2022|2023 | 2024|2025 — 2030 and beyond
T77 0.2| 0.18| 0.16| 0.14| 0.12| 0.1| 0.08| 0.06| 0.04| 0.02 0
Class66 0.5 0.45| 0.4|035| 0.3]0.25| 0.2]|0.15H 0.1|0.05 0
Stage lllb| 0.3| 0.37| 0.44| 0.51| 0.58| 0.65| 0.72| 0.79| 0.86| 0.93 1

For fair comparison between diesel and electric trains, the emission calculation is done for both direct and
life-cycle emissions. Life-cycle emissions are the emissions that occur due to the production of electricity
and diesel. The external costs of electricity takes into account the emissions at the level of generation. The
life-cycle emission factors used, take into account the evolution of the nation specific power plant mix
(coal/natural gas/nuclear).

The tables below contain the resulting emission factors for diesel and electric trains, per country.

Table 41: Emission factors for diesel trains, well-to-tank, in g/tonne-km

2015 |2016 (2017 |2018 |2019 |[2020 |2021 |2022 |2023 |[2024 |2025 |2026 |2027 (2028 |2029 |2030
CHs 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002| 0.002
Cco 0.288| 0.293| 0.298| 0.304| 0.309| 0.314| 0.319| 0.325| 0.330| 0.335| 0.340| 0.340| 0.340| 0.340| 0.340| 0.340
CO; 64.824 | 64.820 | 64.817 | 64.813 | 64.810 | 64.803 | 64.799 | 64.794 | 64.791 | 64.787 | 64.784 | 64.781 | 64.778 | 64.774 | 64.771 | 64.771
N0 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
NMVOC| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031| 0.031
NOx 0.703| 0.671| 0.639| 0.607| 0.575| 0.543| 0.511| 0.479| 0.447| 0.415| 0.383| 0.383| 0.383| 0.383| 0.383| 0.383
PM 0.018| 0.017| 0.015| 0.014| 0.013| 0.012| 0.011| 0.010| 0.008| 0.007| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006
SO, 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238| 0.238
VOC 0.027| 0.026| 0.025| 0.024| 0.024| 0.023| 0.022| 0.021| 0.020| 0.020| 0.019| 0.019| 0.019| 0.019| 0.019| 0.019

Table 42: Emission factors for electric trains, well-to-tank, in g/tonne-km

2015 |2016 (2017 |2018 |2019 |[2020 |2021 |2022 |2023 |[2024 |2025 |2026 |2027 (2028 |2029 |2030
BE
CHs 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046| 0.046
(6{0) 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003
CO2 11.760|12.381 | 13.000 | 13.619 | 14.235| 14.861 | 15.863 | 16.936 | 17.962 | 18.994 | 20.077 | 21.368 | 22.658 | 23.946 | 25.232 | 26.507
N0 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
NMVOC | 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001
NOx 0.010| 0.010| 0.010| 0.010( 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011
PM 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
SO; 0.004| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003| 0.003
NL
CHs 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079| 0.079
(6{0) 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006
CO2 22.794 | 22.538 | 22.283 | 22.027 | 21.771 | 21.513 | 21.737 | 21.952 | 22.222 | 22.436 | 22.649 | 23.255 | 23.860 | 24.465 | 25.069 | 25.616
N0 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
NMvVOC| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001
NOx 0.018| 0.018| 0.017| 0.017| 0.016| 0.016| 0.016| 0.016| 0.016| 0.016| 0.016| 0.016| 0.016| 0.016| 0.016| 0.016
PM 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
SO; 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001
DE
CHq 0.100( 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100| 0.100
(6{0) 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006| 0.006
CO; 28.764 | 29.374 | 29.985 | 30.597 | 31.209 | 31.816 | 31.697 | 31.586 | 31.480 | 31.373 | 31.326 | 31.100 | 30.933 | 30.707 | 30.540 | 30.373
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2015 |2016 |2017 |2018 |[2019 |2020 |2021 |2022 |2023 |[2024 (2025 |2026 |2027 |2028 |2029 |[2030

N2O 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
NMVOC| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001
NOx 0.015| 0.014| 0.014| 0.014| 0.013| 0.013| 0.013| 0.013| 0.013| 0.013| 0.013| 0.013| 0.013| 0.013| 0.013| 0.013
PM 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001| 0.001
SO; 0.014| 0.013| 0.012| 0.012| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011| 0.011

For the Iron Rhine, all trains are assumed to be diesel in the non-electrified variants. For the Montzen
route, and for the electrified Iron Rhine variants, the figures are a result of the calculation, as described in
the generalised cost method (11.2.4 on page 72).

Table 43: Percentage of tonnes in diesel / electric trains on the Montzen route and Iron Rhine route

Iron Rhine route Montzen route
. 2020 2030 2020 2030

Variant - - - - - - - -

Diesel |Electric| Diesel |Electric|Diesel| Electric | Diesel| Electric
Historical Iron Rhine — 2A 100.0%| 0.00 % |100.0% | 0.00 % | 5.7 % | 94.3%| 5.7 %| 94.3 %
Historical Iron Rhine — 2B 100.0%| 0.00 % | 100.0 % | 0.00 % | 0.0 %|100.0 % | 0.0 % |100.0 %
Electrified historical Iron Rhine — 2A| 15.6 % | 84.4% | 15.6 % |84.4%| 7.7 %| 92.3%| 7.7 %| 92.3%
Iron Rhine via A52 — 2A 100.0 % | 0.00 %|100.0%| 0.00 % | 6.1 % | 93.9% | 6.1 % | 93.9 %
Electrified Iron Rhine via A52 — 2A 16.9%|83.1%| 16.9%|83.1% | 7.5%| 925%| 7.5%| 92.5%

11.3.1.2. Valuation

Results after the above calculations are total emissions in tonnes per year. The next step is to convert
emissions to costs. To this end, CAFE-ExternE3 cost values are used (€/tonne of emitted pollutant).
Within the ExternE projects funded under the JOULE Programme, a detailed bottom-up 'impact path-
way' (or damage function) approach was developed to quantify external costs from energy conversion re-
sulting from impacts on human health, crop losses, material damage, and global warming. The ExternE
external costs accounting framework is widely accepted and has been successfully used to support decision
making in the field of energy and environmental policy. The monetary valuation of mortality impacts is
the dominant parameter in the assessment of external costs from energy conversion. Monetary valuation
of ecological and CO, impacts based on preferences revealed in political negotiations (standard-price ap-
proach).

The values are shown in the table below. They are used in all scenarios.

Table 44: Overview of valuation of air pollutant emissions (in €xg0s/tonne of pollutant)

Pollutant | Belgium | Germany | Netherlands
CHy 2500 1700 1900
CO 0 0 0

NMVOC 2500 1700 1900
NOXx 5200 9 600 6 600
PM 61 000 48 000 63 000
SO; 11 000 11 000 13 000

39 Rainer Friedrich, Peter Bickel, Environmental External costs of Transport, 2001.
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Table 45: Overview of valuation of greenhouse gas emissions (in €xs/tonne of pollutant)

Pollutant | Belgium | Germany | Netherlands
CHas 920 920 920
N2O 11 840 11 840 11 840
CO2 40 40 40

These external costs (€2005) per tonne of pollutant (Table 44) are the result of damage estimates that take
into account dose-response relationships. The values differ between countries because the population
density and the value of life differ between countries.

111.3.1.3. Treatment of CO,

For the climate change damage, an estimate of 40 €/tonne CO;-equivalent is used for the whole period of
analysis. The 40 €/tonne is an estimate of the marginal cost of reaching the EU target in the period up to
2030%, The EU target, if it is determined efficiently, means that the marginal cost of reaching the target
equals the marginal damage for Europe. But the marginal damage of climate change is often not explicitly
computed. Here the EU’s ambition is to limit global climate change to 2 degrees Celsius, at least if there is
sufficient international participation what we assume here. When this type of absolute physical damage
target is used, the choice of the discount rate for the very long term damages (beyond one generation) is
not really an issue anymore because there is no need to monetise the damage: one chooses for a maximum
cumulative emission in 2020. The goal is to reach that physical damage target at lowest cost in 2020-2030
and this implies trading off pollution abatement efforts in different sectors. The EU wants to reach this
target via a quota system that is tradable within EU and later probably also tradable within a larger set of
countries. An alternative instrument would be a carbon tax. As long as both instruments lead to the same
desired emission reduction they are equivalent in terms of marginal cost of emission reduction and they
lead to the same socially optimal investment decisions when alternative means of transport have to be se-
lected.

For rail, the climate damage has been integrated into the operation costs of traction by adding the cost of
the necessary tradeable permits (at 40 €/tonne) in the energy prices. To see how this affects the choices in
the SCBA, take a diesel train that emits more CO; (and other greenhouse gasses as CH. and N,O) than an
electric train. The diesel train will have to buy more emission permits and is therefore rightly penalized
compared to an electric train. Even if an electric train is used, this train needs to buy permits to run and
this extra cost will affect overall volume of rail traffic and modal choice. What happens if a train operator
buys X extra carbon permits? This means that some other emitters have made extra efforts to reduce their
emissions by a total of X tonnes of CO.. In equilibrium the marginal cost of emission reduction will be
equalized over all sources of emissions and whenever the transport sector manages to save one tonne of
CO,, this is a genuine cost saving for the economy as a whole.

For inland waterways and road the damage (or avoided abatement cost) has been added ex post as one of
the external costs again at the cost of 40 €/tonne. So all modes have received an extra cost per tonne of
CO; of 40 €/tonne but this was operationalised in a slightly different way for the different modes.

40 See Com (2007)2 final “Limiting global climate change to 2 degrees Celsius - the way ahead for 2020 and beyond”
41 The main reason for working this way is that for rail, the CO2 input comes via the price of Electricity, a sector that
already participates in the tradeable permit scheme. For road, there is already an important fuel tax that also acts as a

CO2 tax.
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[.3.1.4. “Blame” matrix

The emission “blame” matrix allocates emissions of a given country to other countries where damage due
to emissions occur. E.g. emissions of NOx in Belgium cause ozone levels to increase in Belgium, but also
in other countries as NOX is transported by wind over long distances and can be deposited in other coun-
tries. Dispersion by wind and atmospheric reaction are typical for every pollutant and country.

Countries cannot claim air pollution damage costs to other countries, even if it is clear that this pollution
originates there, as long as these countries are in line with EU regulations on emissions.

In this matter, 2 European Directives are of importance:
Emissions: National Emission Ceilings (NEC) for certain atmospheric pollutants# are regulated by
Directive 2001/81/EC (NECD)#. As part of the preparatory work associated with the revision of the
NECD, the European Commission is assisted by the NECPI working group (National Emission Ceil-
ings — Policy Instruments). Member States can negotiate the emission ceiling for their country.
Air quality: Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on
ambient air quality and cleaner air for Europe (the new Air Quality Directive) has entered into force 11
June 2008. Important is that individual citizens can force their local councils to tackle air pollution,
following an important ruling in July 2008 from the European Court of Justice (ECJ).

The directive on air quality is more stringent than the directive on emissions. It is expected that Belgium
and The Netherlands will not be able to tackle all air quality problems by 2010, while the NEC directive
should cause less problems. Therefore, the allocation of the effect based on air quality (health impact of
the damage) is of higher importance than the allocation of the effect based on emissions (polluter). Also
note that PM, the most important pollutant of diesel, is included in the air quality directive, but not in the
NEC.

The table below contains the “blame” matrix. What is indicated is the percentage of emissions emitted in
one country that affects other countries. E.g. 15.02% of the Belgian SO, emissions will in fact be blown
towards Germany. The “blame” matrix is used to better allocate the external costs of pollutants to the
countries.

For greenhouse gasses (which cause climate change: CO», NoO and CHa), the “blame” matrix was not
applied, as here the emission regulations are more dominant (e.g. Kyoto).

42 Sulphur Dioxide (SO.), Oxides of Nitrogen (NOx), Volatile Organic Compounds (VOC), Ammonia (NH3)
43 Directive 2001/81/EC of the European Parliament and of the Council of 23 October 2001 on national emission
ceilings for certain atmospheric pollutants.
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Table 46:; “Blame” matrix
Source: EMEP
SO, Into BE Into DE Into NL Into other countries | Into the sea | Total
From Belgium (BE) 33.90% 15.02% 5.62% 34.02% 11.44% | 100.00%
From Germany (DE) 4.30% 40.68% 1.94% 42.93% 10.15% | 100.00%
From The Netherlands (NL) 12.11% 20.55% 11.35% 35.36% 20.62% | 100.00%
NOXx Into BE Into DE Into NL Into other countries | Into the sea | Total
From Belgium (BE) 12.22% 14.15% 4.68% 55.64% 13.31% | 100.00%
From Germany (DE) 4.93% 33.76% 5.45% 45.16% 10.71% | 100.00%
From The Netherlands (NL) 7.18% 15.42% 8.60% 50.59% 18.22% | 100.00%
VOC Into BE Into DE Into NL Into other countries | Into the sea | Total
From Belgium (BE) 10.79% 21.27% 8.87% 58.39% 0.68% | 100.00%
From Germany (DE) 2.60% 30.06% 4.29% 62.51% 0.54% | 100.00%
From The Netherlands (NL) 5.76% 25.39% 11.99% 56.10% 0.76% | 100.00%
PM Into BE Into DE Into NL Into other countries | Into the sea | Total
From Belgium (BE) 19.82% 21.00% 10.41% 41.11% 7.65% | 100.00%
From Germany (DE) 2.57% 42.73% 3.63% 44.48% 6.59% | 100.00%
From The Netherlands (NL) 6.86% 26.24% 16.99% 37.94% 11.96% | 100.00%

Note on the methodology

The use of the “blame” matrix, described above, is not a common method in an SCBA. We have used it
though, as the division of the costs and benefits between the countries is of high importance in this par-

ticular SCBA.

A calculation without using the “blame” was also subject to a sensitivity analysis, which can be found in
section V.2 on page 167. This calculation (without) reflects a reasoning that some also might follow: the
costs for the emissions should be allocated to the country where they are emitted, because that country is
responsible for abating these emissions. This reasoning is in line with the “polluter pays” principle.

On the other hand, if trains emit pollutants in The Netherlands, and these pollutants end up in Belgium, it
is Belgium that suffers from them. This is the principle of an impact pathway assessment, where the costs
are allocated to the people (and places) where the health impact occurs. This is also the reasoning fol-

lowed in the calculations above (including the “blame” matrix).

[.3.1.5.

Results

The total resulting damage effects are calculated for both Iron Rhine and Montzen route for the three
countries. Results are shown in the table below. As transport activity and emission factors are different
for every year, the cost values for 2030 are given as an illustrative example. Costs will be different for

other years.

A positive number indicates a benefit, a negative number a cost. CO; and N,O are included in the table,
but not in the final SCBA, as indicated above. CH, is only partly included (as it is both air pollutant and

greenhouse gas).
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Table 47: Effect on emissions of rail (million €2005 in 2030), scenario “Historical Iron Rhine — 2A”, allocated
to the country where the impact occurs
Source: own calculations. The impact on the sea is not included.

BE NL DE .

Iron Rhine [ Montzen |Iron Rhine | Montzen |Iron Rhine | Montzen Other countries
CHy -0.005 0.162 -0.003 0.000 -0.003 0.187 0.000
CO 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CO2 -1.693 1.248 -1.149 0.000 -1.520 0.977 0.000
N20 -0.002 0.000 -0.001 0.000 -0.002 0.000 0.000
NMVOC -0.008 0.001 -0.009 0.001 -0.026 0.002 -0.057
NOXx -0.346 0.034 -0.275 0.022 -1.086 0.110 -2.054
PM -0.064 0.007 -0.061 0.004 -0.169 0.020 -0.214
SO, -0.812 0.075 -0.282 0.015 -1.164 0.110 -1.575

Note that “Iron Rhine” and “Montzen” routes are defined here quite broad. It includes the additional (to
the reference scenario) volume that is transported on the blue lines indicated in Figure 19 on page 152.

The prices in the above are in €200s. TO convert to €a07 for the overview SCBA table, a factor of 0.9885
will be used.

We see that cost of emissions increases on the Iron Rhine while costs decline on the Montzen route. In
total the increase in emissions on the Iron Rhine dominates the effect on rail. This can be explained by the
substitution of the relatively clean transport activity (electric trains) on the Montzen route by polluting
transport activity on the Iron Rhine (diesel trains). The dominant pollutants with respect to external costs
are CO, and NOXx.

The scenarios “Historical Iron Rhine — 2B” and “Iron Rhine via A52” have very similar results. The vari-
ants with electrification on the Iron Rhine differ obviously. The effect of the extra trains on the Iron
Rhine is less negative than in the non-electrified variants.

Table 48: Effect on emissions of rail (million €2005 in 2030), scenario “Electrified historical Iron Rhine —
2A”, allocated to the country where the impact occurs
Source: own calculations. The impact on the sea is not included.

BE NL DE .

Iron Rhine [ Montzen |Iron Rhine | Montzen |Iron Rhine | Montzen Other countries
CHas -0.125 0.186 -0.109 0.000 -0.173 0.216 0.000
CO 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CO2 -1.081 1.494 -0.654 0.000 -1.000 1.167 0.000
N20 0.000 0.000 0.000 0.000 0.000 0.000 0.000
NMVOC -0.001 0.001 -0.002 0.001 -0.005 0.004 -0.002
NOXx -0.061 0.048 -0.048 0.031 -0.189 0.154 -0.098
PM -0.011 0.010 -0.010 0.006 -0.033 0.027 -0.008
SO2 -0.128 0.110 -0.042 0.022 -0.196 0.154 -0.067
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11.3.2.

Noise

.
&

The external costs of noise hindrance are directly related to the number of train-km or tonne-km. We first
determine the marginal noise cost per tonne-km for The Netherlands, because data is available for detailed
calculations, both with mitigation measures and without mitigation measures. Next we use the marginal
noise cost computed for The Netherlands also for Belgium and Germany on both the Iron Rhine and
Montzen route. Note that these routes are defined here quite broad. It includes the additional (to the ref-
erence scenario) volume that is transported on the blue lines indicated in Figure 19 on page 152.

For the calculation of the effect on noise in The Netherlands we base ourselves on SO 144, We use detailed
noise exposure data: the number of households exposed to noise interval as shown in the table below.

Table 49: Number of dwellings exposed to different noise levels in NL in the reference case, in the Iron
Rhine without mitigation measures case and in the Iron Rhine with mitigation measures case

Source: SO |

dB(A) 2030 Reference — 2A 2030 Historical Iron Rhine — 2A | 2030 Hist(?rical Iron Rhine — 2A
(no measures) (with measures)

<56 1724 3675 5921

56-58 485 1081 198

59-63 475 967 156

64-68 231 500 41

69-71 29 85 16

>71 12 36 12

After mitigation measures, 12 dwellings remain exposed to noise-levels > 71 dB(A). According to legisla-
tion, this is too high for housing; therefore these houses will be expropriated. This is taken into account in
the investment cost. The 12 dwellings with exposure rate higher then 71 dB(A) are excluded form the
marginal external cost calculation, because the removal of these houses is included in the investment costs.

We observe that the Iron Rhine, without measures, increases the number of households that experience
noise damage, and this holds for all classes of noise. When the Iron Rhine is introduced with noise reduc-
tion measures, the number of dwellings that experience medium to severe noise damage (>56 dB(A)) ac-
tually decreases below the number of dwellings that experience damage in the baseline.

The valuation methodology is based on HEATCO# estimates and includes health & annoyance effects.
The values are reported in Table 50. To get a match with the disturbance classes in SO |, the upper value
of the interval is taken (e.g. for SO I interval 56-58 dB, HEATCO 58 dB(A) value is taken in the calcula-

tions).

44 SO | stands for “Studie Opdracht I”” and discusses the effects of the reactivation of the Iron Rhine following the
trajectory for the Dutch part of the line. B.C.J. Weijers et. al. (2008): “I1Jzeren Rijn: Actualisering 2007 Eindrappor-
tage studieopdracht | Actualisatie ontwerp tracévariant A3 BIILAGE H: Trillingsonderzoek™ (reference: TCE5-27-1-

L11-043r).

45 Bickel et. al. (2006), IER : HEATCO “Developing Harmonised European Approaches for Transport Costing and
Project Assessment”, ANNEX 5 to Deliverable 5: “Derivation of fall-back values for impacts due to noise”
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Table 50: Overview valuation of noise, in €002/dB(A)-level
Source: HEATCO

dB(A) BE DE NL

>=51 0 0 0
>=52 0 0 0
>=53 0 0 0
>=54 0 0 0
>=55 0 0 0
>=56 10 10 10
>=57 19 19 21
>=58 29 29 31
>=59 39 39 42
>=60 48 49 52
>=61 58 58 63
>=62 67 68 73
>=63 77 78 84
>=64 87 88 94
>=65 96 97 105
>=66 106 107 115
>=67 116 117 126
>=68 125 127 136
>=69 135 136 147
>=70 144 146 157
>=71 208 210 226
>=72 224 226 243
>=73 240 242 261
>=74 256 259 278
>=75 272 275 296
>=76 288 291 313
>=77 304 308 331
>=78 320 324 348
>=79 336 340 366
>=80 352 357 383
>=81 369 373 401

In the scenarios, noise mitigation measures are taken into account in the investment cost for The Nether-
lands. We observe that with mitigation measures a small benefit occurs (Table 51). This is because the
mitigation measures (noise screens) lead to a decrease in total noise exposure.

Based on the Dutch noise cost calculation, marginal noise cost is calculated (€/tonne-km), and is extrapo-
lated to Belgium and Germany.

In Belgium, 3.7 km (x2, both sides of the track) of noise screens are planned. Of these, 1/3 is autono-
mous development (included in the reference scenario), and 2/3 additional to the project. We then as-
sume that the mitigation has a linear effect to what happens in The Netherlands, using the

km screen / km track ratio.

For Germany we used the marginal external cost with mitigation measures, as investment cost in Germany
includes mitigation with noise screens. The results are shown in Table 51. Because activity differs between
years, 2020, 2025 and 2030 cost values are given as an illustrative example. Costs will be different for other
years.
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Table 51: The noise damage in million €xqs/year, scenario “Historical Iron Rhine — 2A”
Source: own calculations. Negative values are a cost, positive values a benefit.

2020 2025 2030
Belgium 453 423 463 796 474 168
Netherlands 185 759 188 464 191 168
Germany 747 630 764 877 782 125
Total 1386812 | 1417137 | 1447 462

/

I

The prices in the above are in €x005. TO convert to €007 for the overview SCBA table, a factor of 0.9885
will be used. An overview per section can be found in “Annex Q: Calculation of noise and recreation per
section”.

This results in a net benefit for The Netherlands and Germany, as the mitigation measures more than
compensate the increased cost. For Belgium the net result is a cost on the Iron Rhine track and a benefit
on the Montzen line. In total there is a benefit that has of course a counterpart in higher investment costs
that include noise mitigation measures.

111.3.3. Accidents

We distinguish between external safety (group risk) and effects on individual risk (split in internal safety
and safety at road-rail crossings).
1.3.3.1. External safety (group risk)

Group risk is the probability per year that a group of people gets killed as a consequence of an incident
with dangerous goods.

a. The Netherlands

The international study6 analyzed this qualitatively and concluded that the group risk increase associated
to the Iron Rhine project was negligible.

However, the rail infrastructure design around Weert had to be adapted due to possible problems of ex-
ternal safety, as The Netherlands have regulations about this. This caused an extra cost, which is included
in the investment costs. Nonetheless, the groups risk still increases from 0.12 to 0.68 due to the Iron
Rhine project.

In order to valuate this change in groups risk we multiplied the value of a statistical life for the Nether-
lands#” with the change in the expected numbers of people killed. For the valuation, HEATCO# values
for injuries and fatalities are used. The determination of these values is a research field on its own. In the
estimation, aspects like rehabilitation cost, health care cost and production losses are considered. For a

46 “Comparative cross-border study on the Iron Rhine” - Final Report of 14th of May, 2001, ARCADIS 2001

4T HEATCO%

48 Bickel et. al. (2006), IER: HEATCO “Developing Harmonised European Approaches for Transport Costing and Project As-
sessment”, Deliverable 5 “Proposal for Harmonised Guidelines”
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more detailed description of the methodology on how the values are determined, we refer to HEATCO
deliverables. The values we used for this project can be found in the table below.

Table 52: HEATCO accident cost values (in €2002)
Source: HEATCO

Country Fatality |Severe injury
Belgium 1639 000 249 000
Germany 1661 000 229 400
Netherlands | 1 782 000 236 600

The change in the expected number of people killed over the whole trajectory can be calculated using the
following formula4; S=N*0.00000444.

With S the expected number of people killed per year and N the numbers of trains. In the reference case,
0.0000242 per year are expected to be killed, in the Iron Rhine alternative 0.000309 per year, for 72 trains.
This means that there is an annual cost of 563 €007 for external safety in The Netherlands, taking the value
of a statistical life of 1 925 447 €507 for The Netherlands.

Table 53: Yearly external safety costs on the Iron Rhine in The Netherlands, for all scenarios, in €xp07/year
Source: Own calculations

Historical Iron Historical Iron Iron Rhine via A52 Electrified h.IStO”_ Elgctrlf!ed Iron
Rhine — 2A Rhine — 28 _oA cal Iron Rhine — Rhine via A52 —
2A 2A

Number | External | Number | External | Number | External | Number | External | Number | External

Year of safety of safety of safety of safety of safety

trains costs trains costs trains costs trains costs trains costs
2015 52.6 399 23.2 150 64.3 498 55.6 424 68 529
2016 52.6 399 23.2 150 64.3 498 55.6 424 68 529
2017 52.6 399 23.2 150 64.3 498 55.6 424 68 529
2018 52.6 399 23.2 150 64.3 498 55.6 424 68 529
2019 52.6 399 23.2 150 64.3 498 55.6 424 68 529
2020 52.6 399 23.2 150 64.3 498 55.6 424 68 529
2021 52.72 400 22.42 143 64.58 501 56.49 432 68.1 530
2022 52.84 401 21.64 137 64.86 503 57.38 440 68.2 531
2023 47.58 357 19.32 117 58.43 448 51.82 392 61.4 474
2024 53.08 403 20.08 124 65.42 508 59.16 455 68.4 533
2025 53.2 404 19.3 117 65.7 510 60.05 462 68.5 534
2026 53.32 405 18.52 110 65.98 512 60.94 470 68.6 535
2027 53.44 406 17.74 104 66.26 515 61.83 477 68.7 535
2028 53.56 407 16.96 97 66.54 517 62.72 485 68.8 536
2029 53.68 408 16.18 90 66.82 520 63.61 492 68.9 537
2030 53.8 409 15.4 84 67.1 522 64.5 500 69 538

b. Belgium and Germany

For Belgium and Germany, possible small costs and/or benefits on external safety also occur, but they
could not be calculated due to lack of data.

49 Source: “Berekening verwachtingswaarden referentiesituatie en projectsituatie”, 9 January 2009, AVIV.
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111.3.3.2. Internal safety

It is assumed for now that the internal safety does not change due to the project. This is the probability
per year that train passengers get killed as a consequence of train accident. The ERTMS system30 is set up
to avoid this, so the risk is very low, and moreover, it will not change because of the project.

11.3.3.3. Safety at road-rail crossings

Changes in road-rail crossing safety are calculated in the following way: First, the probability of accident
per car-train passing is determined using data from The Netherlands. This data holds figures of road traf-
fic intensity, rail traffic intensity and number of (equal-level) crossings (SO 15 “L.18 overwegveiligheid™s2).
Also, data on accidents over several past years is given; therefore, the probability of an accident per train-
car passing is calculated. For Germany and Belgium, the value for The Netherlands is used, but scaled
with average number of rail crossings per km track. Note that this assumes equal road traffic intensity for
Belgian & German roads compared to Dutch roads, crossing the Iron Rhine.

The Netherlands

For individual risk, safety of rail crossings has been examined. The probability of accidents (with injured
and killed) per type of rail crossing in The Netherlands is assumed to be linear in number of trains and
vehicles passing the crossing. Similar to external cost due to noise exposure, the difference in probability
of accidents is calculated in a case with mitigation measures (by upgrading crossing infrastructure to en-
hance safety) and a case without mitigation measures. For The Netherlands, mitigation is included in the
investment. The mitigation in The Netherlands incorporates in fact the upgrading of the two busiest
crossing from an equal-level crossing to a viaduct or underpassing, thus avoiding car-train passings. These
measures decrease the overall probability of accident in The Netherlands, despite increase in traffic inten-
sity due to the project and therefore lead to a benefit of road-rail crossings safety.

For the valuation, HEATCOS3 values for injuries and fatalities are used (see 111.3.3.1 page 120).

The marginal accident cost per tonne-km is calculated taking into account the values for injuries and fatali-
ties and mitigation measures (if applicable) due to the project and is assumed to be constant in time. The
total accident cost is then obtained by taking into account the marginal accident cost and the number of
trains passing.

5% ERTMS is the European Railway Traffic Management System. It has 2 components: 1) ETCS, the European
Train Control System, makes it possible not only to transmit permitted speed information to the train driver, but also
to monitor constantly the driver’'s compliance with these instructions, and 2) GSM-R, based on standard GSM but
using various frequencies specific to rail as well as certain advanced functions. It is the radio system used for ex-
changing voice and data information between the track and the train.

51 B.C.J. Weijers et. al. (2008): “lJzeren Rijn: Actualisering 2007 Eindrapportage studieopdracht | Actualisatie ont-
werp tracévariant A3 HOOFDRAPPORT?” (reference; TCE5-27-1-L01-007r). A newer version of this report is in
progress.

52 AJ.M. Snel et. al. (2007): “IJzeren Rijn, Actualisering 2007 Studieopdracht I - 11 - 111 L18: Externe Veiligheid Overwegveilig-
heid Eindrapport beoordeling overwegen.”

53 Bickel et. al. (2006), IER: HEATCO *“Developing Harmonised European Approaches for Transport Costing and Project As-
sessment”, Deliverable 5 “Proposal for Harmonised Guidelines”
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For the A52 variant, we assumed that all new crossings are level-free.

Germany and Belgium

For Belgium and Germany, the Dutch values without mitigation measures have been used, as mitigation is
not included in the investment. To have a better estimation of marginal accident cost in Belgium and
Germany, the marginal accident cost for The Netherlands was rescaled by the number of rail-road cross-
ing per km track in Belgium and Germany.

For the A52 variant in Germany, we assumed that no new level crossings will be built on the new part of
the track (source: DB Netz).

Results

The results are differences in total costs per year based on number of trains passing and are shown in
Table 54 (for 2030). As the Iron Rhine is shorter and not much extra traffic is generated, total accident
costs decrease.

Table 54: Change in total individual risk costs in million €905 for scenario “Historical Iron Rhine — 2A” for
2030

Negative values equal a cost, positive values a benefit.

Source: own calculations

Iron Rhine route Montzen route Total
Belgium -0.713 1.401 0.688
The Netherlands 0.223 0.223
Germany -0.282 0.363 0.081

Table 55: Change in total individual risk costs in million €905 for scenario “Iron Rhine via A52 — 2A” for
2030

Negative values equal a cost, positive values a benefit.

Source: own calculations

Iron Rhine route Montzen route Total
Belgium -0.864 1.449 0.584
The Netherlands 0.246 0.246
Germany 0.000 0.376 0.376

Note that “Iron Rhine” and “Montzen” routes are defined here quite broad. It includes the additional (to
the reference scenario) volume that is transported on the blue lines indicated in Figure 19 on page 152.

The detailed calculation of the safety impact is very similar to the one time losses at road-rail crossings in
“Annex M: Calculation of rail-road crossing time losses” on page 266.

The table below gives an overview of the costs in 2020, 2025 and 2030 and the NPV of all years for 2
variants. The A52 variant has equal costs in the Netherlands, because most accidents will occur on the
Budel-Roermond section, the different Roermond-Germany section has no so much influence. In Bel-
gium, this is a bit lower due to a larger number of trains din the A52 variant. In Germany, the benefits are
larger for the A52 variant compared to the historical variant, because the A52 variant has no road-rail
crossings in Germany (and the Iron Rhine variant does).
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The electrified variants have similar values.

Table 56: Change accident costs in €005
Negative values equal a cost, positive values a benefit
Source: own calculations

NPV 4% 2020 2025 2030
Historical Iron Rhine- 2A | Belgium 11430506| 652439 670085| 687731
Netherlands | 3727 389| 216539| 219692| 222844
Germany 1321694 71329 76 196 81 063
Total 16 479588 | 940307| 965973| 991639
Iron Rhine via A52 - 2A | Belgium 9772857| 567 187| 575836| 584485
Netherlands | 4 092 722| 234 367 | 240163| 2450959
Germany 6267 628| 361432| 368575 375719
Total 20133207|1162986|1184574|1206 163

The prices in the above are in €2005. TO convert to €007 for the overview SCBA table, a factor of 0.9885
will be used.

111.3.4. Recreation

In this section we discuss the effects of the project alternative which occur every year. Apart from the
volume related external costs which were discussed in other sections (effects on emissions, noise, acci-
dents, time losses at crossings), the only remaining yearly external cost is recreation.

The effect of the reactivation on the Iron Rhine is threefold. All three effects cause deterioration of the
recreational area and consequently people will visit these areas less often. There is:

a loss of recreational area,

an increase in fragmentation,

an increase in ecological disturbance.

11.3.4.1. Historical Iron Rhine variants
a. Loss of recreational area

For the valuation of the loss of recreational area in The Netherlands we used the ‘shortage’ method as de-
scribed in Ruijgrok et al (2006)54. With this method the current supply and demand of recreational visits in
an area is given. When decreasing the recreational area, supply decreases and loss of demand is calculated.
Since in this case only small areas of land are lost in different places and this in areas with a high share of
recreational area (many & large green areas), change in demand due to loss of area is very low. Costs are
calculated by losses of net benefit (consumer surplus) per visit and equals 0.056 million €/year. Belgium
and Germany do not suffer loss of recreational area due to the project as the Iron Rhine is an existing
track which is already in use.

54 Ruijgrok (2006), Witteveen & Bos: “Kentallen Waardering Natuur, Water, Bodem en Landschap Hulpmiddel bij MKBA's”
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The calculation can be found in the table below. The areas mentioned are recreation areas, which is more
than only the Natura-2000 areas. The area sizes are derived from SO 15,

Table 57: Calculation of loss of recreational area, Netherlands, €005 /year

Name Type
Part A (Budel-Weert) 3.8 ha | Weerter- en Budelbergen | Mixed forest
Part B (Weert-Roermond) 4.3 ha | Leudal Wetlands
2,5ha | Leudal Dry conifer forest
Part C (Roermond) 12.5 ha | Melickerheide Deciduous forest
Part D (Meinweg) 1.8 ha | Meinweg Conifer forest + heathland

Total loss of recreation area 24.9 ha

Average of: Hanley & Pash (1993): 2 230 €/halyear
Cost (willingness-to-pay) 2 268.6 €/halyear | Willis (1995): 1 086 €/halyear
Bishop (1992): 3 490 €/halyear

Total cost 56 489.3 €lyear

b. Fragmentation of recreational area

The external cost due to fragmentation of recreational areas is not considered for two reasons. First, if enough
crossings are foreseen, the fragmentation effect of infrastructure is mitigated and cost is zero (this is the
case with the Meinweg area). Second, apart from the Meinweg, no big recreational areas are crossed by rail
track where traffic is increasing dramatically due to the project.

c. Disturbance

For the valuation of disturbance we also used the ‘shortage’ method. For disturbance, the area affected is
larger and situated in the three countries. The valuation is taken from Ruijgrokss, which uses a stated pref-
erence WTP (willingness to pay). The number of bikers and hikers per acre is also derived from Ruijgrok.
The calculation can be found in the table below. The resulting cost is 0.108 million €x0s/year.

5 SO | stands for “Studie Opdracht 1” and discusses the effects of the reactivation of the Iron Rhine following the
trajectory for the Dutch part of the line.

5% Ruijgrok (2006), Witteveen & Bos: “Kentallen Waardering Natuur, Water, Bodem en Landschap Hulpmiddel bij MKBA's”.
The valuation of the recreational noise could not be verified as Ruijgrok does not gove any sources for his calculations.
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Table 58: Calculation of recreation disturbance, Netherlands, €005 /year

Hiking (number of trips per ha | Bikers (number of trips per ha
per year) per year)
' Agrarian | Wet | Dry Forests, Agrarian Wet Dry
Community Area country- | na- | na- country- nature, |Parks
. parks . nature
side ture | ture side forests
Bergen Weert Boshoven 11| 93| 187 280 23| 19 38| 58
buitengebied
Weert Industrieterrein 14| 113| 227 340 23| 19 38| 57
Boshoverheide
Cranendock | \ &rSPreide huizen 9| 78| 157 235 24| 19 38| 58
in het Oosten
Cranendock | Industrieterrein 13| 103| 206| 308 22| 18 35| 53
Dorplein
Melickerheide | Roermond 19| 131| 263 394 38 28 56 84
Roermond | Kitkensberg en 18| 123| 247 370 41| 31 62| 92
omgeving
Meinweg + | ¢ oerdalen | VErSPreide huizen 21| 138| 276| 414 43| 31 63| 94
Roerdal Herkenbosch
Roerdalen |Vlodrop 18| 120| 240 361 46 34 68| 102
Hiking Bikers
) B 237 44
Total number of trips per ha per Merl‘?i“ Feide + Mei 375 5
year elickerheide einweg 3154 914
+ Roerdal
Hiking + Bikers Hiking + Bikers
Total area | Disturbed area (> 55dB) | Disturbed area * # dB above 55dB
Bergen 1150 ha 117.81 ha 911.64 ha*dB
Melickerheide + Meinweg + Roerdal 850 ha 95.37 ha 737.99 ha*dB
Hiking Bikers
Willingness to pay 0,018 €/dBitrip 0,023 €/dB/trip
Hiking Bikers Total
Bergen 2 164 861 495 724
Number of disturbed trips * dB i i i
umber of disturbed trips Melickerheide + Meinweg 2327 670 674 568
(above 55) per year + Roerdal
TOTAL 4 492 531 1170292
TOTAL euro per year 80 866 26 917|107 782

For Belgium, the Dutch values are extrapolated to 0.021 million €x0s/year and for Germany to 0.109 mil-
lion €x00s/year. For the extrapolation, the area surface has been used as a factor.
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Table 59: Recreation area in disturbance interval

BE NL DE
Historical Iron Rhine 173.28 ha 867.7 ha 875.02 ha
Iron Rhine via A52 173.28 ha 855.9 ha 875.02 ha
SOURCE Disturbed area (40 dB | PEHS are5a7 (36dB) | PEHS are . .
from LISEC study from SO | from International study

The result can be found in the table below.

Table 60: Recreation disturbance, €005 /year
BE NL DE
21524 | 107 782 | 108 692

An overview per section can be found in “Annex Q: Calculation of noise and recreation per section”.
d. Total

The table below gives an overview of the total recreation costs and benefits.

Table 61: The recreation damage in €xp0s/year, “Historical Iron Rhine” scenarios
Source: own calculations. Negative values are a cost, positive values a benefit.

NPV 4% Yearly
Belgium -400 182 -21524
Netherlands -3054 173 | -164 272
Germany -2 020 817 -108 692
Total -5475172 | -294 487
11.3.4.2. A52 variants

a. Loss of recreational area

For the valuation of the loss of recreational area, we assume no loss of recreation areas in The Netherlands in
part D of the table above (Table 57), as the additional track is next to a motorway. Belgium does not suf-
fer loss of recreational area and quality due to the project as the Iron Rhine is an existing track which is
already in use. For Germany we did not have data, though most probably there will be some effect, as the
motorway A52 passes several FFH- and nature protection areas, as the nature and bird protection area
"Nierstal" and the river "Niers".

b. Fragmentation of recreational area

The fragmentation of recreational areas is zero as for the historical Iron Rhine.

57 B.C.J. Weijers et. al. (2008): “IJzeren Rijn: Actualisering 2007 Eindrapportage studieopdracht I Actualisatie ont-
werp tracévariant A3 BIJLAGE H: Trillingsonderzoek” (reference: TCE5-27-1-L11-043r).
58 “Comparative cross-border study on the Iron Rhine” - Final Report of 14th of May, 2001, ARCADIS 2001
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c. Disturbance

For the valuation of the disturbance, we assume no disturbance in The Netherlands in part D of the table
above (Table 57), as the additional track is next to a motorway. For Belgium, the valuation is the same as
for the historical Iron Rhine. For Germany we did not have data, though most probably there will be
some effect, as the motorway A52 passes several FFH- and nature protection areas.

d. Total

Table 62: The recreation damage in €xp0s/year, “Iron Rhine via A52” scenarios
Source: own calculations. Negative values are a cost, positive values a benefit.

NPV 4% in 2007 | yearly
Belgium -400 182 | -21 524
Netherlands -1383584 | -74 417
Germany NA NA
Total -1783 766 | -95 942

The prices in the above are in €200s. To convert to €a07 for the overview SCBA table, a factor of 0.9885
will be used.

111.3.5. Vibrations

For the effect of vibrations we distinguish damage from disturbance costs. As an input, vibration research
of SO 1% is used. This report delivers number of houses within a given range of critical vibrations levels
for both disturbance and property damage. Based on these figures, marginal external vibration cost is cal-
culated for The Netherlands and applied to Belgium and Germany.

Disturbance

We assume that real estate values decrease 5% for houses suffering from increased rail disturbance and 10%
for houses suffering damage due to rail vibrations. These percentages are an estimate based on Ruijgrok et
al (2006). Average real estate values are set at 200 000 € per house®.

Disturbance due to vibrations is linear with the dose, implying a linear correlation with trafficé!. Based on
Dutch volumes and determined cost levels, we calculated a marginal vibration annoyance cost per tonne-
km and applied it for Belgium and Germany.

59 B.C.J. Weijers et. al. (2008): “IJzeren Rijn: Actualisering 2007 Eindrapportage studieopdracht I Actualisatie ont-
werp tracévariant A3 BIJLAGE H: Trillingsonderzoek” (reference: TCE5-27-1-L11-043r).

60 Source: CBS: http://statline.cbs.nl/StatWeb/table.asp?PA=37610

61 Expert opinion from Mattias Schevenels (Department of Civil Engineering, K.U.Leuven).
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Table 63: Disturbance costs in million €205 for the historical Iron Rhine variant, costs occur in 2015
Negative values equal a cost, positive values a benefit
Source: own calculations

Iron Rhine Montzen Total
Belgium -1.90 3.05 1.15
Netherlands -1.26 0.00 -1.26
Germany -1.64 2.12 0.48
TOTAL -4.80 5.17 0.37

Note that “Iron Rhine” and “Montzen” routes are defined here quite broad. It includes the additional (to
the reference scenario) volume that is transported on the blue lines indicated in Figure 19 on page 152.

Damage

The marginal cost of damage is a function of the peak load of vibrationsé2. This means that damage due to
vibrations is the same for 15 trains or for 35 trains, given the same peak load vibration emissions of the
trains. For determining the increase of external costs, we determined the km of track with a significant®3
increase of freight trains (causing increased peak level) for The Netherlands, and determined the marginal
cost in €/km track. We then applied this factor for Belgium and Germany, after determining the length of
track with significant increase of freight trains.

For damage, it is assumed that the decrease of volume on the Montzen route, is not enough to decrease the
vibration peak level, thus assuming no effect.

Result

Both vibration costs are calculated as one shot effect cost because the valuation methodology uses real
estate value decreases. The results for external cost of vibrations are summarized in Table 64.

Table 64: Change vibration costs in €05
Negative values equal a cost, positive values a benefit
Source: own calculations

NPV 4% | Historical Iron Rhine | NPV 4% | Iron Rhine via A52

in 2007 (in 2015) In 2007 (in 2015)
Belgium Damage -58 394 -79916| -58 394 -79 916
Disturbance | 840 039 1149652 | 545 845 747 027
Netherlands | Damage -43 841 -60 000 | -43841 -60 000
Disturbance | -920 670 -1 260 000 [-920 670 -1 260 000
Germany Damage -34 447 -47 143 | -34 447 -47 143
Disturbance | 353 076 483 209 | 239 150 327 293

The prices in the above are in €x005. TO convert to €007 for the overview SCBA table, a factor of 0.9885

will be used.

62 Expert opinion from Mattias Schevenels (Department of Civil Engineering, K.U.Leuven)
6 We considered “significant” as an increase of traffic with at least a factor 5 as an estimate.
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111.3.6. Living environment

Similar to recreational losses, the effect on the living environment is threefold. There is:
the loss of living area,
the increase in fragmentation,
the increase in disturbance.

Loss of living area

The loss of living area (residential & industrial land) due to new infrastructure is only relevant in The Nether-
lands as there are no expropriations in Belgium and Germany on the historical Iron Rhine. The calculation
of external cost of expropriations is not straight forward. ProRail applies the following approach when
determining the cost for expropriations:

1. The property value assessment by external experts.

2. Compensation for additional damage to the owner: indirect cost for the purchase of a replacing

property, moving cost, financing cost, ...
3. Legal and unforeseen costs

According to ProRail, this last term is to be set at 17% of property value and additional compensation cost
together. So the three cost-elements together represent the actual and total costs of the loss of living area.

As a consequence, the cost for expropriation is higher then the market price of the property, but this
“overcompensation” cannot be perceived as a benefit for the owner or The Netherlands as these are
forced expropriation and require additional cost for legal handling etc. Therefore, the “overcompensa-
tion” is not seen as a benefit for The Netherlands and it is assumed that the budget foreseen in the in-
vestment cost for expropriations compensates the costs.

For the A52 variant, we assume that there will be no expropriations for the part of the railway that is next
to the motorway.

Effect on fragmentation

The effect on fragmentation is hard to valuate and probably very small, and hence is taken as Pro Memori.
Disturbance

Disturbance is assumed zero since this would lead to double counts as disturbance of living area is a combi-
nation of aspects, which are already taken into account:

due to noise,
due to vibrations,
perceived risk.
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Result

Table 65: Change living environment costs in €05
Negative values equal a cost, positive values a benefit
Source: own calculations

NPV 4% | Historical Iron Rhine | NPV 4%/ Iron Rhine via A52
Belgium Loss of living area 0 0 0 0
Fragmentation PM PM PM PM
Disturbance 0 0 0 0
Netherlands | Loss of living area 0 0 0 0
Fragmentation PM PM PM PM
Disturbance 0 0 0 0
Germany Loss of living area 0 0 0 0
Fragmentation PM PM PM PM
Disturbance 0 0 0 0
11.3.7. Landscape and archaeology

For the valuation of landscape we distinguish the effects on:
landscape itself,
GEA-objectss4,
culture,
archaeology.

Landscape

For the merely visual effect on landscape, the method as described in Ruijgrok et al (2006)s5 was not ap-
plicable, as Ruijgrok leaves both quantification of the effect on landscape (e.g. nr. of houses suffering
from deteriorated landscape) and valuation per quantity unit (e.g. real estate value decrease or WTP per
household) open to be determined project-specific. A study of this kind was not the topic in MER or
other SO studies, so other, existing yet simplified input data was used for external cost estimation. There-
fore we used a valuation study by Bowker and Didychuke®, focusing on agricultural landscape loss, with
low value for the landscape. Bowker and Didychuk came up with 142.6 €0s/ha and included landscape
conservation exclusively. The calculated valuation is based on WTP (stated preference) in €/ha, allowing
easy compatibility with SO | & MERS®”. As only a very limited amount of landscape is lost due to the
newly built track around Roermond (25 ha, according to the international studyse), this results in a very
low value of approximately 3565 €2q0s.

64 A GEA object is an object with geological or geomorphological value. (e.g. Dunes, “holle wegen”, natural ter-
races,...).

65 Ruijgrok (2006), Witteveen & Bos: “Kentallen Waardering Natuur, Water, Bodem en Landschap Hulpmiddel bij MKBA's”
& J.M. Bowker and D.D. Didychuk (1994). “Estimation of the Nonmarket Benefits of Agricultural Land Retention in Eastern
Canada.”

67 TCE, Transport Consultants and Engineers (Witteveen+Bos/DE-Consult) (2001): “Trajectnota/MER

1Jzeren Rijn Hoofdrapport deel B: Achtergronden”

68 “Comparative cross-border study on the Iron Rhine” - Final Report of 14th of May, 2001, ARCADIS 2001
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For the A52 variant we assumed equal effects as for the historical Iron Rhine, as the effect only occurs
around Roermond thus in each scenario in the same way.

Effect on landscape is only valid for The Netherlands as the track in Belgium already existst and the new
track in Germany is next to a highway, therefore not increasing the visual intrusion.

GEA-objects

“Trajectnota/MER & SO 179 state no effects on GEA-objects are observed, hence the effect is zero.
Culture

No effects are mentioned in “Trajectnota/MER, SO I” and the international study on culture.

Archaeology

The cost of archaeological research (of the order of 3.7 million € for the historical iron Rhine and 3.2 mil-
lion € for the A52 variant) is included in the investment cost. This is only relevant for new track. They are
considered as preventive measures to avoid damage. Hence no archaeological benefits need to be in-
cluded. 7

Result

Table 66: Change landscape and archaeology costs in €005
Negative values equal a cost, positive values a benefit
Source: own calculations

NPV 4% | Historical Iron Rhine | NPV 4% |Iron Rhine via A52

Belgium Landscape 0 0 0 0
GEA-objects PM PM PM PM

Culture 0 0 0 0

Archaeology 0 0 0 0

Netherlands | Landscape -2 605 -3565| -2605 -3 565
GEA-objects PM PM PM PM

Culture 0 0 0 0

Archaeology 0 0 0 0

Germany Landscape 0 0 0 0
GEA-objects PM PM PM PM

Culture 0 0 0 0

Archaeology 0 0 0 0

The prices in the above are in €x005. TO convert to €007 for the overview SCBA table, a factor of 0.9885
will be used.

69 SO | stands for “Studie Opdracht 1" and discusses the effects of the reactivation of the Iron Rhine following the
trajectory for the Dutch part of the line. B.C.J. Weijers et. al. (2008): “lJzeren Rijn: Actualisering 2007 Eindrappor-
tage studieopdracht | Actualisatie ontwerp tracévariant A3 BIILAGE H: Trillingsonderzoek™ (reference: TCE5-27-1-
L11-043r).

0 Decision of COD of October 2 2008
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111.3.8. Ecology

The external costs on ecology can be calculated using different approaches. Here we use only one ap-
proach — the compensation approach.

The compensation plan approach consists in compensating the loss of ecological valuable area by turning
an equivalent area of agricultural land into ecological valuable area. The investment cost of acquiring and
preparing the agricultural land for this purpose mitigates all ecological effects. So it is sufficient to add this
cost to the investment cost.

The investment foreseen in The Netherlands is approximately 28 million € for compensation to reach full
mitigation and this sum is already included in the investment cost. The investment costs in Germany also
contain a compensation plan and hence no external cost of ecology is taken up. Only the Belgian invest-
ment costs do not yet contain a compensation plan and for that reason we foresee an ecological cost of
4.765 million € (computed via the compensation plan approach).

Table 67: Change ecology costs in €005
Negative values equal a cost, positive values a benefit
Source: own calculations

Historical Iron Rhine

Iron Rhine via A52
Belgium Loss of ecological area 4.765 4.765
Fragmentation 0 0
Netherlands Loss of ecological area 0 0
Fragmentation 0 0
Disturbance 0 0
Germany Loss of ecological area 0 0
Fragmentation 0 0
Disturbance 0 0

111.3.9. Soil & water

There are benefits of clean soil that will emerge from soil sanitation at several sites due to the construc-
tion/upgrading of the Iron Rhine track. As the soil and water sanitation is anticipated by the infrastructure
project, the benefits are probably lower than the costs. Benefits are estimated at one half of the costs™.
Costs of sanitation are estimated at app. 8 million € and are included in the investment costs. The benefits
are then equal to 4 million €.

Negative effects due to changes in groundwater level due to the project are mitigated in the design phase.
This could be e.g. mitigation in Germany, close to the bird protection area "Nierstal" and the river
"Niers". Itis not sure that this mitigation is included in the investment costs, therefore there might be a
water problem left. We could not estimate the value of this, therefore it is treated as PM.

No additional water pollution is expected by the (increased) use of the Iron Rhine tracks.

1 Decision of COD of October 2 2008
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For the A52 variant, there is soil sanitation needed, as additional soil sanitation is needed for the area

where the new track is to be built. In The Netherlands there will be build approx. 7 km new track, in Ger-

many 28 km new track.

Table 68: Change soil and water costs in €005
Negative values equal a cost, positive values a benefit
Source: own calculations

NPV 4% Historic_al NPV 4% Ir_on Rhine
In 2007 Iron Rhine ;1 5007 via AS2
(in 2015) (in 2015)
Belgium soll 0 0 0 0
soil pollution PM PM PM PM
water 0 0 0 0
ground water 0 0 0 0
Netherlands | sall 0 0 0 0
soil pollution 2920939 3997 507 322 256 441 029
water 0 0 0 0
ground water 0 0 0 0
Germany soil 0 0 0 0
soil pollution PM PM PM PM
water 0 0 PM PM
ground water 0 0 PM PM

The prices in the above are in €200s. TO convert to €x07 for the overview SCBA table, a factor of 0.9885
will be used.

111.3.10. Agriculture

The valuation of loss of agricultural area is based on the market values of agricultural ground. As this is
already included in the investment costs, including this valuation here would lead to double counting.

Moreover note that if we take into account the fact that agriculture is subsidized, the direct opportunity
cost of agriculture land due to infrastructure could lead to a benefit (for example in Moons et al (2007),
the loss of agriculture land is valued at -1938 €/ha/year so a benefit).
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11.4.

Effects on road transport

.
&

For roads we calculate the indirect effect on the road market, which is equal to the difference between the
taxes and the marginal external cost times the change in volumes for each country. The marginal external
costs exist of the marginal external congestion, infrastructure, emissions and noise costs and the change in

time costs at crossings.

11.4.1.

Effect on taxes paid

The difference in taxed paid by road modes is calculated by multiplying the tax per vehicle-km with the

difference in volumes.

Table 69: Effect on volumes for road transport, 2020, 2025 and 2030, in vehicle-km

2020

2025

2030

Belgium Vehicle-km Reference

9 353 926 248

10 061 301 469

10822 170 773

Vehicle-km Historical Iron Rhine — 2A

9 353562 315

10 060 899 269

10 821 726 599

Difference

-363 932

-402 200

-444 174

Netherlands | Vehicle-km Reference

6928 870 702

7 449 452 548

8 009 146 896

Vehicle-km Historical Iron Rhine — 2A

6 928 708 894

7449 272717

8 008 947 246

Difference

-161 808

-179 831

-199 650

Germany | Vehicle-km Reference

58 759 362 141

62 771 370 296

67 057 312 832

Vehicle-km Historical Iron Rhine — 2A

58 757 766 064

62 769 577 037

67 055 302 905

Difference

-1596 077

-1 793 259

-2 009 927

The tax™ per vehicle-km is based on the TREMOVE model as this model predicts taxes up to the year
2030 and includes the registration tax, the ownership tax, possible network taxes (for example the German

Maut), the insurance tax and the fuel tax.

Note that these tax levels are higher than the external emission costs for trucks. The main reason is that
truck emissions will drop down drastically now and in the near future, due to the introduction of Euro
standards for emissions. However, the tax levels are lower than the total external costs (emissions, plus

accidents, road wear & tear, noise, congestion).

Table 70: Tax levels for truck transport (€/vehicle-km)

2020 2030

Belgium Germany | The Netherlands | Belgium | Germany | The Netherlands
Registration taxes 0.000€| 0.000¢€ 0.000€| 0.000€| 0.000€ 0.000 €
Ownership taxes 0.008€| 0.016 € 0.026 €| 0.008€| 0.016€ 0.027 €
Network taxes 0.031€| 0.078€ 0.031€| 0.031€| 0.078¢€ 0.031€
Insurance taxes 0.004 €| 0.009 € 0.016 €| 0.005€| 0.010€ 0.017 €
Fuel taxes 0.079€| 0.099 € 0.090€| 0.081€| 0.100¢€ 0.092 €
TOTAL 0.12 € 0.20€ 0.17 € 0.12 € 0.20€ 0.17 €

2 The TREMOVE model includes 1 type of light duty vehicle and 4 types of heavy duty vehicles. Given that substi-
tution with rail will not take place with the light duty type, we used the average tax for heavy duty vehicles.
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The result of the calculation can be found in the table below.

Table 71: Difference in tax revenue road mode for the year 2020, 2025 and 2030, NPV for all years, histori-
cal Iron Rhine — 2A, in €905

Source: Transport forecast, own calculations with TREMOVE

Negative values are costs, positive values are benefits.

NPV 4% | 2020 2025 2030

Belgium 950 539| 44651| 49723| 55331

Netherlands| 567 615| 26 524| 29 660| 33 131

Germany 6 951 037|322 174|362 752|407 452

Total 8469 191|393 350|442 134|495 913

The prices in the above are in €x005. TO convert to €007 for the overview SCBA table, a factor of 0.9885
will be used. For the other scenarios, similar calculations have been made.

Note that these tax benefits also occur as a cost at the government level (see chapter 111.5.1 on page 145),
and in the MCPF calculation (see chapter I111.7.20n page 149).

111.4.2. Effect on congestion

The effects on congestion are calculated by estimating the effect of a reduction of the truck volumes on
the average speeds on the motorways in the study area.

For this, speed-flow functions have been used for each of the relevant motorways:

x ®q bb(_j
T =-I—ff Ql+a 9_; _

el @ ]

In this relation, T,; corresponds to the travel time under free-flow conditions, ¢, to the maximum ob-

served daily volume, and a and b are parameters that influence the shape of the function.

The parameters of these speed-flow functions have been estimated based on data of the Belgian motor-
ways in the study area. More detail on this can be found in “Annex N: Estimating road travel times with
speed flow functions” on page 270.

Effects on travel times

In the next sections, we give the estimation results for 19 motorways. A sample calculation for the year
2020 of the scenario “historical Iron Rhine — 2A” can be found in the table below.
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Table 72: Calculation of travel time gains, scenario “historical Iron Rhine — 2A", year 2020

Lz

'!LH'

Truck-km/year | Truck-km/year Time gains Benefit Benefit

Without With . cars trucks

Iron Rhine Iron Rhine (min/km) (hoursl/year) | (hours/year)
Belgium
R1 ringway Antwerp 183 784 386| 183 775 376 |-0.0000464 241 142
E313 between ringway Antwerp 146 279 128| 146 258 116 |-0.0001093 357 266
and interchange in Ranst
E313 between interchange Ranst | 5,5 5 401|323 166 343|-0.0002162 3690 1164
and interchange Lummen
E34 between interchange Ranst 488 685869 | 488 590 773 |-0.0001874 2258 1526
and Ducth border
E314 between interchange Lum- 267 240569 | 267 184 381 |-0.0002002 1848 891
men and Dutch border
Netherlands
E34 complete Dutch part 429 248 459 | 429 133 349 |-0.0002060 3184 1473
E314 complete Dutch part 186 575 282 | 186 545 734|-0.0001768 939 550
E35 complete Dutch part 369 088 342 | 369 087 890 |-0.0000002 13 1
E31 complete Dutch part 258 398 307 | 258 397 959 |-0.0000002 11 1
E25 complete Dutch part 867 606 920 867 596 781 |-0.0000029 271 41
E30 complete Dutch part 703 635 438| 703 635 096 |-0.0000001 9 2
E231 complete Dutch part 140 165 448 | 140 165 436| 0.0000000 0 0
Germany
E34 complete German part 1531580 364 |1 531 338 969 |-0.0000863 5422 2203
E314/E40 complete German part 3692 157 597 |3 692 024 680 |-0.0000207 3173 1277
E35 complete German part 3861999 608 |3 861 883 478|-0.0000151 2 756 973
E31 complete German part 1551 880 078|1 551 789 392 |-0.0000201 2104 521
E30 complete German part 3040502 598|3 040 133 777 | -0.0000660 8712 3345
E52 complete German part 3352219 123|3 352 151 331|-0.0000098 1487 550
E41 complete German part 2662 198 551 |2 662 132 052 |-0.0000098 1463 437

Calculation monetary time gain

Given the relationships estimated above and the results of the traffic forecasts, we calculated the monetary
effect of the change in congestion by multiplying the gain in time with the value of time, taking into ac-
count the distribution of cars and trucks on those particular links and multiplying everything by the vol-
ume. This is equivalent to the computation of the product of the marginal external congestion cost and

the change in road traffic volume.

MECCdx = S9T7C | atc U = x3ATC
g dx H dx

dx

where TTC= Total travel cost, ATC= Average travel cost paid by user
MECC= marginal external congestion cost; x= volume of traffic

Table 73: VOT
value of time car (€/hour) |7.369
value of time truck (€/hour) | 26.689
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The overall results per scenario can be found in the table below. These are results for the year 2020. The
other years have similar results (increasing up to 2030 due to background congestion caused by the in-
creased road traffic).

Table 74: Overall results for congestion, for the year 2020, €/year

Historical |Historical

Iron Rhine | Iron Rhine

2A 2B
R1 ringway Antwerp 5567 2630
E313 between ringway Antwerp and interchange in Ranst 9742 6 937
E313 between interchange Ranst and interchange Lummen 58 270 16 074
E34 between interchange Ranst and Dutch border 57 364 34 913
E314 between interchange Lummen and Dutch border 37411 17 142
Belgium total 168 355 77 696
E34 complete Dutch part 62 780 37 683
E314 complete Dutch part 21590 8 890
E35 complete Dutch part 136 80
E31 complete Dutch part 105 59
E25 complete Dutch part 3107 2030
E30 complete Dutch part 103 66
E231 complete Dutch part 3 2
Netherlands total 87 825 48 810
E34 complete German part 98 748 59 348
E314/E40 complete German part 57 449 33134
E35 complete German part 46 274 24 563
E31 complete German part 29 400 15 627
E30 complete German part 153 470 96 482
E52 complete German part 25632 14 656
E41 complete German part 22 437 13737
Germany total 433410 257 547

Sample calculation for E313 between ringway Antwerp and interchange in Ranst in 2020:

1.

The volume in truck-km decreases from 146 279 128 to 146 258 116, or 21 012 truck-km/year
less in 2020.

The volume of car-km is assumed to be constant: 196 201 959 car-km/year

The total car-equivalent decreases from 577 976 367 to 577 922 698 car-eq./year (assuming 1
truck = 2.5 cars)

The travel time needed per km decreases from 1.29223 to 1.29212 minutes. The speed-flow
function used is: (1+0.2*((x/511074881)"4)) with x=577.976.367 or.577.922.698, and the result in
minutes.

The time gains are -0.0001093 min/km.

Multiplied by the total number of truck-km gives a gain of 266 hours/year. For cars, this is 357
hours/year.

Multiplied by the value of time (7.369 for cars, 26.689 for trucks) gives the saved travel time costs.

The prices in the above are in €200s. To convert to €a07 for the overview SCBA table, a factor of 0.9885
will be used.
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Calculated as an external cost per vkm, the values are in the range of 0.13 to 0.98 €/vkm in 2020, depend-
ing on the motorway. These are high numbers, due to the fact that the speed-flow functions were chosen
rather steep.

111.4.3. Time losses at crossings

When rail traffic increases, road-rail crossing will be closed more often leading to increased waiting times
for road vehicles at rail crossings.

The Netherlands

The number of train and road vehicles per crossing is known in a reference case, a project case with miti-
gation measures and a project case without mitigation measures for The Netherlands. The data used here
is the same as for road-rail crossing safety: SO 173 “L.18 overwegveiligheid”74). From this data, the increased
waiting time is calculated.

For all Iron Rhine road-rail crossings in the Netherlands, SO | delivers road traffic intensity, waiting time
per train passing and number of trains passing in reference and project case. From these data, for every
crossing the total time loss is calculated. The activity figures (road and rail passings) are allocated to differ-
ent periods of day: daytime (12h), evening (4h) and night (8h). This further desaggregation is needed to
take into account the relatively high rail activity at night compared to a low road activity, thus avoiding
most car-train passings and consequent time loss (and accidents). Below a calculation example for e.g.
"Fabriekstraat" (on tracé A), "daytime" is given:

Road traffic intensity: 98 passings per hour (= 1.63 passings/minute)

Waiting time per train passing: 1 min/passing

Trains passings: reference scenario: average of 1.6, historical Iron Rhine — 2A: 42.2 trains per daytime period.
The additional closing time due to increased rail activity is consequently: (42.2-1.6) * 1 = 40.5 min/daytime
This additional closing time affects more road users, namely: 1.63 * 40.5 = 66.15 minutes additional time loss
per 12h daytime period due to increased rail activity due to the project.

ok v

In the Netherlands, a total of 15 road-rail crossings exist over the 44.78 km track (smaller rail-road cross-
ings are not taken into account). Due to the project, some frequently used crossings will be replaced by
viaducts or underpassings. Off course, the passings being upgraded are exactly those that suffer the high-
est number of train-car passings, so by upgrading 3 of the busiest road-rail crossings, the overall results is
actually a decrease in total time loss at crossings.

An overview of calculations of all crossings can be found in “Annex M: Calculation of rail-road crossing
time losses” on page 266.

3 B.C.J. Weijers et. al. (2008): “lJzeren Rijn: Actualisering 2007 Eindrapportage studieopdracht I Actualisatie ont-
werp tracévariant A3 HOOFDRAPPORT?” (reference; TCE5-27-1-L01-007r). A newer version of this report is in
progress.

 AJ.M. Snel et. al. (2007): “1Jzeren Rijn, Actualisering 2007 Studieopdracht I - 11 — 111 L18: Externe Veiligheid Overwegveilig-
heid Eindrapport beoordeling overwegen.”
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Marginal cost due to waiting time at crossings is determined by multiplying this increased waiting time
witch a value of time (VOT). VOT’s are taken from the TREMOVE model; average values for all road
vehicles types were calculated. Increased waiting time is determined for 3 periods of day: a day-period
(VOT: 4.2€/h), an evening-period (VOT: 6.4€/h) and a night-period (VOT: 2.1€/h).

Belgium and Germany

The table below contains the rail-road level crossings on the Iron Rhine in Belgium.

Table 75: Safety categories on rail-road crossing, line 15 (Belgium Iron Rhine), status 2008

. Cat 1: Fully Cat 2: Medium Cat 3: Only light Cat 4: No light
Line . . Total
equipped equipped and sound and sound

Iron Rhine + Montzen 5 5
(Antwerp — Lier)

Iron Rhine route (Lier — 3 64 5 3 72
border)

Montzen route (Lier — 1 7 4 1 77
border)

Belgium plans to remove 1 crossing in Neerpelt in the near future. This is included in the reference sce-
nario. The Iron Rhine project itself does not have mitigation measures foreseen for road-rail crossings.

Germany has a lot of level crossings in the historical track of the Iron Rhine; the new A52-track will be
build without level crossings. Germany has no rail-road level crossings on the Montzen line, between the
Belgian border and Aachen-West, but there are level crossing further on the line.

For Belgium and Germany, the marginal cost due to time losses at level crossings in a case without mitiga-
tion measures from The Netherlands is used. Again this implicitly assumes that the type of crossings are
the same in all countries. The marginal cost due to time loss is scaled with a factor representing the num-
ber of rail-road level crossing per km track.

Results

Results are differences in time cost per year, based on number of trains passing. In Table 76 results for
2020 are shown. As the Iron Rhine is shorter and not much extra traffic is generated, total rail-road time
loss costs decrease for all countries.

Table 76: Change in cost due to time losses at crossings in million €905 for scenario “Historical Iron
Rhine — 2A”, 2020
Source: own calculations. Negative values equal a cost, positive values a benefit

Iron Rhine Montzen line Total
Belgium -0.453 0.889 0.436
The Netherlands 0.256 0.256
Germany -0.179 0.230 0.051
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Table 77: Change in cost due to time losses at crossings in €905 for scenario “Historical Iron Rhine — 2A”
Negative values equal a cost, positive values a benefit
Source: own calculations

NPV 4% 2020 2025 2030
Historical Iron Rhine- 2A | Belgium 7 253 260|414 007 | 425 204 | 436 402
Netherlands | 4 276 649|248 448|252 065 | 255 682
Germany 838684 | 45262| 48351| 51439
Total 12 368 593|707 717 | 725 620|743 523

111.4.4.

Effect on road safety

The road safety costs are calculated by multiplying the reduction in truck-km with the marginal external

accident cost of trucks. The latter has been derived from the GRACE project’, where an extended calcu-
lation has been made based on accident risks and the values of a statistical life (VOSL). See tables below.

Table 78: Risk in 2004 for heavy duty vehicle (per million vehicle-km) and VOSL (€)
Sources: IRTAD, CARE: Annual Statistical Report (different years), HEATCO € 2002 Factor cost

Risk VOSL
iy | S | S| oy | S |0
AT 0.01 0.33 1.51| 1683 000 231 300 18 300
BE 0.02 0.33 1.51| 1 606 000 244 000 15 700
DE 0.01 0.21 0.96| 1496 000 209 400 17 100
FR 0.02 0.16 0.73| 1551 000 217 800 16 400
NL 0.01 0.06 0.25| 1672 000 223 600 18 000
UK 0.01 0.32 1.47| 1617 000 211 100 16 800

Table 79: Marginal external cost of accidents for heavy duty trucks larger than 32 tonnes in €xps/vehicle-
km

Belgium 0.07337046
The Netherlands | 0.02956696
Germany 0.05121686

The results of the calculation can be found in the table below:

Table 80: The effect on road safety in €x0s/year, for 2030
Source: own calculations. Negative values equal a cost, positive values a benefit

Historical | Iron Rhine | Electrified historical Electrified Historical

Country Iron Rhine| via A52 Iron Rhine Iron Rhine via A52 | Iron Rhine
2A 2A 2A 2A 2B

Belgium 687 731| 584 485 800 257 637 346| 214539

The Netherlands| 222 844| 245959 207 496 155176| 284 459

Germany 81063| 375719 84 752 402 512 30 278

The prices in the above are in €x005. TO convert to €007 for the overview SCBA table, a factor of 0.9885

has been used.

5 GRACE = Generalization of Research on Accounts and Cost Estimation, a FP6 research project for the Euro-
pean Commission led by ITS Leeds, 2005-2007, http://www.grace-eu.org
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111.4.5.

Effect on external costs of emissions

.
&

The same methodology and valuations as for rail is used. For road we use yearly emissions factors from

the TREMOVET model. These emission factors take into account constant fleet renewal and improve-

ment of technology with respect to emissions (e.g. Euro-standards). Distinction is made between freight
traffic and passenger traffic. The table below gives the emission factors for heavy duty trucks.

Table 81: Emission factors for heavy duty trucks, well-to-tank, in g/tonne-km

2015 2020 2025 2030

BE
CH, 0.044 0.041 0.040 0.040
CcO 0.425 0.350 0.335 0.333
CO, 745.067 749.172 750.727 750.750
N2O 0.064 0.064 0.064 0.064
NMVOC 0.277 0.270 0.268 0.267
NOx 3.170 2.813 2.738 2.719
PM 0.101 0.096 0.095 0.094
SO» 0.910 0.915 0.917 0.917

NL
CH, 0.057 0.046 0.039 0.079
CcoO 0.834 0.532 0.380 0.006
CO; 661.127 655.031 651.306 25.616
N2O 0.060 0.059 0.059 0.000
NMVOC 0.298 0.257 0.240 0.001
NOx 4.279 3.263 2.709 0.016
PM 0.133 0.099 0.086 0.000
SO, 0.809 0.801 0.797 0.001

DE
CH, 0.056 0.047 0.045 0.045
CcO 0.568 0.362 0.310 0.310
CO; 856.113 852.047 851.330 853.144
N2O 0.071 0.071 0.071 0.071
NMVOC 0.326 0.304 0.300 0.300
NOXx 4.282 3.389 3.125 3.108
PM 0.126 0.112 0.108 0.109
SO, 1.044 1.039 1.039 1.041

For the valuation, the same figures as for rail transport have been used (see 111.3.1 page 111).

The emission “blame” matrix allocates emissions of a given country to other countries where damage due
to emissions occur. This is adapted here to allocate the external costs to the countries. Paragraph 111.3.1.4
on page 115 gives more detail.

The results for the year 2030 are shown in the table below.

76 www.tremove.org
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Table 82: Effect on emissions of road (million €2005 in 2030) , scenario “Historical Iron Rhine — 2A”
Source: own calculations

BE NL DE Other countries
CHg4 0.000 0.000 0.000 0.000
CcO 0.000 0.000 0.000 0.000
CO» 0.013 0.007 0.052 0.000
N20O 0.000 0.000 0.001 0.000
NMVOC 0.000 0.000 0.000 0.001
NOx 0.003 0.003 0.017 0.027
PM 0.001 0.001 0.004 0.005
SO, 0.003 0.001 0.008 0.010

Due to the modal shift effect we also see a decrease in emissions for the other modes leading to a benefit.
This is a second order effect compared to the effect on rail.

The scenarios do not differ very much, therefore only one scenario is given as an example. However, the
emissions do differ in time. The truck emissions will drop down drastically now and in the near future,
due to the introduction of Euro standards for emissions.

[11.4.6. Effect on external costs of noise

The change of external noise cost of road transport is also calculated. Marginal noise cost values are taken
from the UNITE project’” and multiplied with the change in road transport activity. Results for 2030 are
shown in the table below.

Table 83: The effect on noise in €205, for 2030
Source: Own calculations. Negative values equal a cost, positive values a benefit

Historical Iron Rhine Electrified historical Electrified Historical
Country Iron Rhine via A52 Iron Rhine Iron Rhine via A52 Iron Rhine
2A 2A 2A 2A 2B
Belgium 474 168 396 780 475 753 403 238 390 140
The Netherlands 191 168 187 923 185 405 183 793 214 304
Germany 782 125 747 372 768 001 748 044 796 237
11.4.7. Effect on marginal external wear & tear

The effect on marginal external infrastructure costs (this is the additional road wear and tear caused by

heavy trucks) is calculated by multiplying the change in tonne-km with the marginal external infrastructure
costs. The values of the marginal external infrastructure costs are shown in Table 84 and are based on the
GRACE project. In this project, several methods have been compared and applied to case studies
through Europe, leading to a marginal costs per (loaded) tonne-km for each country in Europe.

TUNITE = UNiIfication of accounts and marginal costs for Transport Efficiency, a FP5 research project for the
European Commission led by ITS Leeds, 2001-2002, http://www.its.leeds.ac.uk/projects/UNITE
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Table 84: Marginal external infrastructure cost, in €xp0s/tonne-km
Source: own calculations based on GRACE project, Deliverable 3 pages 12-37

Marginal external infrastructure costs

Average load factor of the largest truck

Country in €/tonne-km (loaded weight) size class (+32 tonnes)
Belgium 0.0034 11.3
Netherlands 0.0033 11.3
Germany 0.0042 11.3

g

This gives for the year 2020 and 2030, and for the net present value (NPV) for 2015-infinite the following

results.

Table 85: Change in marginal external road wear & tear, historical Iron Rhine, in €005
Source: own calculations

NPV 2007 NPV 2007
Country 2020 2030 (discount rate 4%) | (discount rate 5.5%)
Belgium 13982 | 17 065 294 699 189 352
Netherlands| 6034 | 7445 128 084 82 202
Germany 75750 95391 1629 697 1043 648
Total 95 766 | 119 901 2 052 480 1315202

For the other scenarios, the calculations are similar.

The values above are lower than the values in the CE study “De prijs van de reis”, 2004. In that study,

0.12335 €/vkm is suggested for combined trucks, and 0.0512 €/vkm for regular trucks above 12 tonne.

However, in this study the average variable infrastructure cost is used, and it includes also costs for noise
and accident mitigation, thus more than only the marginal road wear & tear costs.
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11.5. Effects on inland waterways

The effects on inland waterways can be calculated as follows:

Indirect effect on market inland waterways = (net tax — marginal external costs) x variation in volume

[1.5.1. Effect on tax revenues

The net tax is the tax revenue minus the marginal cost for the infrastructure manager of the inland water-
ways. We will calculate this effect for the four countries where we see an effect of the Iron Rhine being
activated. These countries are Belgium, Germany, The Netherlands and France.

For the level of the taxes we rely on results of UNITE and personal communication Promotie Binnen-
vaart (20/05/2008). Note that in general, the level of taxes and charges for inland waterways are not well
known. Although UNITE is slightly outdated we have opted to used this data as they are consistent over
the different countries. Given the tendencies in Belgium, this means that we are overestimating the effect
on tax revenue losses. Given the relatively low importance of the total effect, this should not be a major
problem.

Belgium
Taxes and charges mainly consist of an infrastructure fee and an energy tax. The infrastructure fee are

0.000247894 €x00s/tonne-km in Flanders and 0 €/tonne-km in Wallonia. Inland waterways do not pay fuel
duties but pay a small energy tax amounting to 0.013634 €/litre. In UNITE the total of charges and taxes
amount to 6.18 million €195 in 2005. Given 5935 million tonne-km, this amount to an average tax of
0.00104 €1998/tonne-km.

Germany
As in Belgium, there are no fuel taxes for inland waterways in Germany. In 1998 total charges amounted

to 75 million €. On average — using 64 billion tonne-km — we then obtain an average charge of
0.00117 €1998/tonne-km.

France

The total revenue of tax in France was 76 million €1008. At the same time a subsidy was paid to the ship-
pers of 20 million €. Total tax hence amounts to 56 million €. We divide this by the 73 billion tonne-km
and obtain an average charge of 0.000767123 €/tonne-km.

The Netherlands
There is no tax on inland shipping in The Netherlands.

Table 86 shows the change in tonne-km, the tax per tonne-km and the difference in revenue for the year
2020. Note that the effect is largest in Germany. The total net present value (NPV) equals 64421 €.
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Table 86: Change in taxes paid by inland shipping, historical Iron Rhine — 2A, effect for 2030, €2005
Source: Unite, own calculations
Negative values are costs, positive values are benefits.

country tonne-km tax per tonne-km difference in revenue
Belgium 271 395 0.00104 282.25
Netherlands 1076 436 0 0
Germany 2927 232 0.00117 3424.86
France 26 653 0.00077 20.45
Total 3727.56

For the other scenarios, similar calculations have been made.

Note that these tax benefits also occur as a cost at the government level (see chapter 111.5.1 on page 145),
and in the MCPF calculation (see chapter 111.7.2 on page 149).

[11.5.2. Effect on external costs of emissions

Note that the focus there lies on environmental costs as this is the major cost component for this mode.
Noise and accident costs are negligible and the methodology for estimating marginal external infrastruc-
ture costs and congestion costs is not yet complete and very space specific?e,

The methodology and valuation for the calculation of the change in emissions is the same as for rail and
road. For inland waterways yearly emission factors are taken from the EMMOSS™ model. As with TRE-
MOVE, fleet renewal and technology improvement are taken into account. The table below shows the
results of the calculation.

The emission “blame” matrix allocates emissions of a given country to other countries where damage due
to emissions occur. This is adapted here to allocate the external costs to the countries. Paragraph 111.3.1.4
on page 115 gives more detail.

Table 87: Effect on emissions of inland waterways (million €005 in 2030), scenario “Historical Iron Rhine —
2A”
Source: own calculations

BE NL DE Other countries
CHg4 0.000 0.000 0.000 0.000
CcoO 0.000 0.000 0.000 0.000
CO2 0.000 0.002 0.005 0.000
N2O 0.000 0.000 0.000 0.000
NMVOC 0.000 0.000 0.000 0.000
NOx 0.001 0.001 0.004 0.007
PM 0.000 0.000 0.001 0.001
SO 0.000 0.000 0.001 0.001

The other scenarios have similar calculations.

8 GRACE Inland waterways deliverable
9 Kris Vanherle et. al., (2007), TML: “EMissieMOdel voor Spoorverkeer en Scheepvaart in VIaanderen, EMMOSS” (emissi-
on model for maritime, inland waterway and rail for Flanders)
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11.6. Other sectors

There can be an effect on sectors, different to the transport sector or the government. E.g. this is the case
where monopolies are affected by transport policies.

In this SCBA, 2 such cases have been identified: operational margins in the ports, and margins in train
maintenance. By lack of data and knowledge, a calculation on the effect could not be made. These 2 top-

ics are therefore included as “pro memori”.
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[1.7. Government

.7.1. The investment costs

The investment costs are fully described in “Annex L: Investment costs” on page 258.

Given that the costs up to 2008 are already spent and hence will not influence the choice of reactivating
the Iron Rhine, we do not take these costs into account in the SCBA. However, for completeness, they
can be found in the annex.

Costs that will occur anyway (that are thus part of the reference scenario), are also subtracted.

The table below gives an overview of the total investment costs, cumulated over the years. All cost as
VAT excluded. The net present value (NPV) is calculated for 2 cases: a discount rate of 4% (Bekgium
practice) and of 2.5% (Dutch practice).

Note that for Belgium, one can have a negative total, but a positive NPV. This is due to the fact that in
Belgium new investments (Iron Rhine) occur around the year 2015, and saved investments (no investment
needed in Aarschot) occur around 2020. The net present value of values later in time is lower than the
ones closer in time.

Table 88: Investment costs by location, million €307
Source: Infrabel, ProRail, DB Netz, own calculations

| In Belgium | In The Netherlands | In Germany | Total
Historical Iron Rhine — 2A and 2B versus Reference scenario — 2A and 2B
Total investment costs -45.88 514.00 120.00 | 588.12
NPV 2007 investment costs (discount rate 4%) 0.90 391.04 94.56 | 480.61
NPV 2007 investment costs (discount rate 2.5%) -2.50 432.54 103.26 | 533.30
Electrified historical Iron Rhine — 2A versus Reference scenario — 2A
Total investment costs -5.88 563.30 150.00 | 707.42
NPV 2007 investment costs (discount rate 4%) 32.42 428.55 118.20 | 567.67
NPV 2007 investment costs (discount rate 2.5%) 31.92 474.03 129.08 | 635.03
Iron Rhine via A52 — 2A versus Reference scenario — 2A
Total investment costs -45.88 240.00 455.00 | 649.12
NPV 2007 investment costs (discount rate 4%) 0.90 182.59 358.54 | 536.14
NPV 2007 investment costs (discount rate 2.5%) -2.50 201.97 391.53 | 591.00
Electrified Iron Rhine via A52 — 2A versus Reference scenario — 2A
Total investment costs -5.88 277.00 480.00 | 751.12
NPV 2007 investment costs (discount rate 4%) 32.42 210.73 378.24 | 609.89
NPV 2007 investment costs (discount rate 2.5%) 31.92 233.10 413.04 | 678.06

Note that 87.88 million euro of investments on the Montzen route can be saved when the Iron Rhine is
build. Details can be found in “Annex R: Capacity in Aarschot (Montzen route)” on page 287. This ex-

plains the negative figures for Belgium.
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Note that the A52 figures are based on the IVV estimation of 480 million €, according to DB Netz the
costs could be as high as 900 million €.

11.7.2. Marginal costs of public funds

When the investment cost has to be financed by public funds, this requires in general an increase in taxes.
When these taxes imply an increase in labour taxes, there is an extra distortion on the labour market and
this is an extra cost element called the “marginal cost of public funds” (called MCPF here). This MCPF
of public funds is in general larger than 1 so that this increases the total investment cost and affects the
SCBA results. It is clear that the value of the MCPF is also an important element in the pricing of trans-
port projects and in the use of the revenues of transport projectse.

The OEI guidelines! ask to check the type of taxes used to finance the project and to analyse whether
these taxes lead to additional efficiency effects. It is considered as a complex matter but CPB and SEO
have in the past already integrated efficiency effects of labour taxes into cost benefit analysis. The MCPF
value used was 1.25.

RAILPAG mentions the problem as important but too complex for their general guide. They recom-
mend continuing to study it and to harmonize the use of the MCPF within the European Union. So they
see the problem as important, ask to integrate it but do not suggest a specific value.

In “Annex O: Marginal cost of public funds” there is an attempt to estimate a value for the MCPF that
could be used in this study. No agreement could be reached on the precise value for the MCPF. Therefore
this cost is listed as a “pro memori” in the final SCBA table. This means that the value of the MCPF used
is 1 and that one de facto assumes there is no additional inefficiency effect associated to the extra labour
taxes necessary to finance the Iron Rhine project.

Using a value of 1.4, the marginal cost of public funds has been calculated for all scenarios. The dominant
factor in the MCPF is the investment cost. Road and inland shipping taxes have a small contribution.

The table reads as follows: in Belgium, for the scenario “Electrified historical IR- 2A”, the government
will have to invest money in to the Iron Rhine, and will have some money in return (taxes on fuel). Net,
the government will loose money, which needs to be taken form the general public budget. To keep this
in balance, income taxes (and other taxes) need to be raised. This has a negative effect on the economy, it
basically costs money to increase the government budget. This cost is estimated at 13.59 million euro.

80 See De Palma A., Lindsey R., Proost S. (Eds.), Investment and the use of tax and toll revenues in the transport
sector, Elsevier Science, 2007 — where the MCPF approach is used to assess the net benefits and optimal pricing of
investment projects in several EU countries.

81 Ministerie van Verkeer en Waterstaat en Ministerie van Economische Zaken Nederland (2004),” Indirecte effecten
infrastructuurprojecten — aanvullingen op de Leidraad OEI”, p33en 34
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Table 89: Marginal cost of public funds, all scenarios, NPV, in million eurozooz

| Total |Be|gium The Netherlands | Germany

Discount rate 4%

Historical IR - 2A -198.11 -0.75 -156.65 -40.71
Historical IR - 2B -198.92 -0.83 -156.70 -41.39
Electrified historical IR- 2A|-237.24| -13.59 -171.69 -51.96
IR via A52 - 2A -223.99 -1.09 -73.32| -149.58
Electrified IR via A52 - 2A |-257.53| -13.89 -84.61| -159.04
Discount rate 2.5-4-5.5%

Historical IR - 2A -215.57 0.75 -173.17 -43.15
Historical IR - 2B -216.04 0.71 -173.20 -43.55
Electrified historical IR- 2A [-257.46| -13.15 -189.78 -54.53
IR via A52 - 2A -240.99 0.54 -80.97| -160.56
Electrified IR via A52 - 2A |-276.91| -13.35 -93.44| -170.12

g
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\Y The social cost benefit
analysis

IV.1. Overview and conclusions

This section contains the overview of the SCBA for 5 variants:
SCBA historical Iron Rhine - 2A
SCBA historical Iron Rhine - 2B
SCBA electrified historical Iron Rhine - 2A
SCBA Iron Rhine via A52- 2A
SCBA electrified Iron Rhine via A52 - 2A

Every variant has two tables: one with a NPV calculated with a discount rate of 4%, and one with a dis-
count rate of 2.5-4-5.5% (for discount rates: see 111.1.2.3 on page 100).

Through the whole report, positive numbers indicate a benefit, negative numbers indicate a cost.

It is clear that the SCBA is negative in all variants. Basically, the cost of the new infrastructure (net pre-
sent value of 486.51 million € in the variant “historical Iron Rhine - 2A 7 4%”) is much higher than the
benefits.

The reason for the negative benefits (excluding the investment costs) is mainly due the fact that the Iron
Rhine is a quasi perfect substitute to the Montzen route. Trains shift from the Montzen route to the Iron
Rhine, with some benefits for the consumers (less travel time and costs, however not very much, as the
Iron Rhine is only slightly better than the Montzen route) and causing damage to society (the Iron Rhine
is a diesel route and therefore more pollution than the electrified Montzen route).

The other environmental impacts are rather small, or even positive. The reason for this is that quite some
mitigation measures are foreseen in the project itself. Also, the Iron Rhine route is somewhat shorter,
with positive overall effects on e.g. noise in Belgium.

The modal shift from road and inland shipping to rail is very low (again due to the relative small benefits
of the Iron Rhine versus the Montzen route). Road congestion and time losses at road-rail crossings both
improve. The first due to a few less trucks on motorways, and the second due to foreseen mitigation
measures in the project.

The “historical Iron Rhine — 2B” has lower impacts on transport and environment due to a background
scenario with more stringent transport policy.

The “Iron Rhine via A52” is a less negative variant, but here most investment costs are in Germany com-
pared to The Netherlands in the historical variant. It has a slightly stronger transport and environmental
impact, with a small positive total benefit when excluding the massive investment costs.
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The electrified variants are the only ones where the benefits of the investment are actually clear benefits.
This is due to the fact that in these variants, the electric trains on the Montzen route that go to the Iron
Rhine remain electric trains, resulting in a quasi zero effect on emissions. The effect on emissions is s
small increase, due to small differences in the power mix of electricity and the remaining share of diesel
trains on the electrified tracks. All other environmental effects balance each other, the remaining con-
sumer benefits however are still much lower than the investment cost.

Overall, the “Electrified Iron Rhine via A52” is the least negative variant, which requires the largest in-
vestment in the tree countries (at least € 850 million). However note that the A52 figures are based on the
IVV estimation of 480 million €, according to DB Netz the costs could be as high as 900 million €.

Note that the tables show also the effect per country (Belgium, The Netherlands, Germany, all other
countries) on the territorial basis. This is especially valid for the investment costs: they have been allo-

cated by country based on the location, and not based on who should pay for them.

Note also that figures related to the rail track (accidents, emissions, noise, recreation, maintenance, infra-
structure fee) are based on the following links:

Figure 19: Links taken into account in the SCBA (blue)
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Table 90: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A”, NPV for 2007, mil-
lion eurozpo7, discount rate 4%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 94.21 48.40 0.00 32.83 12.98
Infrastructure fee -6.85 -19.92 20.62 -7.56 NA
Direct effect on infrastructure | Costs renewal -15.90 0.00 -15.90 NA NA
manager )
Costs maintenance 31.29 91.34 -60.05 NA NA
External effects related to the building and use of
the rail
Emissions -138.20 -19.28 -10.48 -39.00 -69.44
Noise 24.79 8.12 3.29 13.39 NA
Accidents 16.94 11.75 3.83 1.36 NA
External safety -0.01 NA -0.01 NA NA
Recreation -5.63 -0.41 -3.14 -2.08 0.00
Effect on society Vibration.s_ . 0.12 0.65 -0.77 0.24 0.00
'r‘;’:;g;t"v'”g envi- 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.48 -3.48 0.00 0.00 0.00
Soil and water 3.00 0.00 3.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -7.12 PM -7.12 0.00 0.00
Effects on the road market
Congestion time 18.73 4.40 2.35 11.98 NA
Indirect effect on road users | Time at crossings 12.71 7.46 4.40 0.86 NA
Taxes paid -8.71 -0.98 -0.58 -7.15 NA
Emissions 2.89 0.37 0.22 151 0.81
. Noise 1.67 0.21 0.34 1.12 NA
Effect on society -
Accidents 1.80 0.58 0.18 1.04 NA
Wear & tear 2.11 0.30 0.13 1.68 NA
Effects on the iww market
Indirect effect on iww users Taxes paid -0.07 -0.01 0.00 -0.06 0.00
Effect on society Emissions 0.48 0.03 0.06 0.22 0.18
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 24.80 129.54 -59.64 10.39 -55.48
Effects on the government
Direct effect | Investment costs -486.51 -0.90 -391.04 -94.56 0.00
TOTAL | -461.70 128.63 -450.69 -84.17 -55.48
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Table 91: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A”, NPV for 2007, mil-

lion eurozge7, discount rate 2.5-4-5.5%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 62.76 32.23 0.00 21.85 8.68
Infrastructure fee -4.38 -12.99 13.50 -4.89 NA
Direct effect on infrastructure | Costs renewal -15.90 0.00 -15.90 NA NA
manager .
Costs maintenance 31.29 91.34 -60.05 NA NA
External effects related to the building and use of
the rail
Emissions -88.34 -12.23 -6.72 -24.92 -44.46
Noise 15.67 5.13 2.08 8.46 NA
Accidents 10.69 7.42 2.42 0.85 NA
External safety 0.00 NA 0.00 NA NA
Recreation -3.70 -0.27 -2.06 -1.36 0.00
Effect on society Vibration.s. . 0.11 0.58 -0.68 0.21 0.00
'r‘c?:;g;t"v'ng enve 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.10 -3.10 0.00 0.00 0.00
Soil and water 2.68 0.00 2.68 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -4.55 PM -4.55 0.00 0.00
Effects on the road market
Congestion time 11.38 2.67 1.43 7.28 NA
Indirect effect on road users | Time at crossings 8.03 4.71 2.78 0.54 NA
Taxes paid -5.57 -0.63 -0.37 -4.57 NA
Emissions 1.87 0.23 0.14 0.97 0.53
. Noise 1.07 0.14 0.22 0.72 NA
Effect on society -
Accidents 1.16 0.37 0.12 0.67 NA
Wear & tear 1.35 0.19 0.08 1.07 NA
Effects on the iww market
Indirect effect on iww users | Taxes paid -0.04 0.00 0.00 -0.04 0.00
Effect on society Emissions 0.31 0.02 0.04 0.14 0.12
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 22.78 115.80 -64.87 6.98 -35.13
Effects on the government
Direct effect | Investment costs -533.30 2.50 -432.54 -103.26 0.00
TOTAL | -510.52 118.31 -497.42 -96.28 -35.13
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Table 92: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2B”, NPV for 2007, mil-

lion eurozpo7, discount rate 4%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 28.78 15.18 0.00 10.00 3.60
Infrastructure fee -1.74 -6.18 6.88 -2.44 NA
Direct effect on infrastructure | Costs renewal -14.76 0.00 -14.76 NA NA
manager )
Costs maintenance 32.59 75.01 -42.42 NA NA
External effects related to the building and use of
the rail
Emissions -45.45 -6.11 -3.40 -13.06 -22.88
Noise 29.32 8.70 4.38 16.24 NA
Accidents 11.26 4.83 5.81 0.61 NA
External safety 0.00 NA 0.00 NA NA
Recreation -5.63 -0.41 -3.14 -2.08 0.00
Effect on society Vibration.s_ . -0.11 0.09 -0.23 0.03 0.00
'r‘;’:;g;t"v'”g envi 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.48 -3.48 0.00 0.00 0.00
Soil and water 3.00 0.00 3.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -2.36 PM -2.36 0.00 0.00
Effects on the road market
Congestion time 13.32 3.41 1.62 8.28 NA
Indirect effect on road users | Time at crossings 8.80 2.10 6.44 0.27 NA
Taxes paid -10.72 -1.16 -0.71 -8.84 NA
Emissions 3.54 0.44 0.26 1.86 0.98
. Noise 2.05 0.26 0.41 1.39 NA
Effect on society -
Accidents 2.20 0.69 0.22 1.29 NA
Wear & tear 2.59 0.36 0.16 2.07 NA
Effects on the iww market
Indirect effect on iww users Taxes paid -0.08 -0.01 0.00 -0.08 0.00
Effect on society Emissions 0.60 0.04 0.07 0.27 0.22
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 53.73 93.76 -37.76 15.81 -18.08
Effects on the government
Direct effect | Investment costs -486.51 -0.90 -391.04 -94.56 0.00
TOTAL | -432.78 92.86 -428.80 -78.75 -18.08
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Table 93: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2B”, NPV for 2007, mil-
lion eurozoo7, discount rate 2.5-4-5.5%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 20.31 10.69 0.00 7.07 2.55
Infrastructure fee -1.27 -4.39 4.79 -1.68 NA
Direct effect on infrastructure | Costs renewal -14.76 0.00 -14.76 NA NA
manager .
Costs maintenance 32.59 75.01 -42.42 NA NA
External effects related to the building and use of
the rail
Emissions -30.88 -4.14 -2.31 -8.86 -15.57
Noise 19.53 5.88 2.90 10.75 NA
Accidents 7.52 3.27 3.85 0.40 NA
External safety 0.00 NA 0.00 NA NA
Recreation -3.70 -0.27 -2.06 -1.36 0.00
Effect on society Vibratior?s' . -0.10 0.08 -0.21 0.03 0.00
'r‘;)::qg;t"v'"g envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.10 -3.10 0.00 0.00 0.00
Soil and water 2.68 0.00 2.68 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -1.57 PM -1.57 0.00 0.00
Effects on the road market
Congestion time 8.03 2.02 0.98 5.04 NA
Indirect effect on road users | Time at crossings 5.86 1.42 4.27 0.18 NA
Taxes paid -6.74 -0.73 -0.45 -5.56 NA
Emissions 2.24 0.28 0.17 1.17 0.63
. Noise 1.29 0.16 0.26 0.87 NA
Effect on society :
Accidents 1.39 0.43 0.14 0.81 NA
Wear & tear 1.63 0.23 0.10 1.30 NA
Effects on the iww market
Indirect effect on iww users Taxes paid -0.05 0.00 0.00 -0.05 0.00
Effect on society Emissions 0.38 0.03 0.05 0.17 0.14
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 41.29 86.86 -43.60 10.29 -12.26
Effects on the government
Direct effect | Investment costs -533.30 2.50 -432.54 -103.26 0.00
TOTAL | -492.02 89.36 -476.15 -92.98 -12.26
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Table 94: Social cost benefit analysis: overview, scenario “Electrified Iron Rhine —2A”, NPV for 2007, mil-
lion eurozpo7, discount rate 4%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 140.72 71.60 0.00 45.71 23.41
Infrastructure fee -7.35 -22.75 23.45 -8.05 NA
Direct effect on infrastructure | Costs renewal -22.71 -3.80 -18.91 NA NA
manager )
Costs maintenance 2.20 78.67 -76.47 NA NA
External effects related to the building and use of
the rail
Emissions -7.53 -0.59 -0.97 -2.01 -3.96
Noise 23.81 7.90 3.10 12.82 NA
Accidents 18.14 13.25 3.47 1.41 NA
External safety -0.01 NA -0.01 NA NA
Recreation -5.63 -0.41 -3.14 -2.08 0.00
. Vibrations 0.15 0.79 -0.90 0.26 0.00
Effect on society — -
:;’rf;g;t"v'ng envi 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.48 -3.48 0.00 0.00 0.00
Soil and water 3.00 0.00 3.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -8.25 PM -8.25 0.00 0.00
Effects on the road market
Congestion time 27.63 6.86 2.66 18.11 NA
Indirect effect on road users | Time at crossings 13.58 8.63 4.03 0.92 NA
Taxes paid -13.82 -1.56 -0.67 -11.60 NA
Emissions 4,52 0.58 0.28 2.42 1.25
. Noise 2.54 0.34 0.38 1.82 NA
Effect on society -
Accidents 2.82 0.92 0.21 1.69 NA
Wear & tear 3.35 0.48 0.15 2.72 NA
Effects on the iww market
Indirect effect on iww users | Taxes paid -0.11 -0.01 0.00 -0.10 0.00
Effect on society Emissions 0.73 0.05 0.07 0.34 0.27
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 174.30 157.47 -68.52 64.39 20.96
Effects on the government
Direct effect | Investment costs -579.18 -32.42 -428.55 -118.20 0.00
TOTAL | -404.88 125.04 -497.07 -53.81 20.96
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Table 95: Social cost benefit analysis: overview, scenario “Electrified Iron Rhine —2A”, NPV for 2007, mil-

lion eurozge7, discount rate 2.5-4-5.5%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 92.24 46.93 0.00 29.97 15.34
Infrastructure fee -4.66 -14.63 15.17 -5.20 NA
Direct effect on infrastructure | Costs renewal -22.71 -3.80 -18.91 NA NA
manager .
Costs maintenance 2.20 78.67 -76.47 NA NA
External effects related to the building and use of
the rail
Emissions -5.00 -0.38 -0.65 -1.33 -2.63
Noise 14.92 4.94 1.94 8.04 NA
Accidents 11.35 8.29 2.18 0.89 NA
External safety -0.01 NA -0.01 NA NA
Recreation -3.70 -0.27 -2.06 -1.36 0.00
Effect on society Vibration.s. . 0.13 0.70 -0.80 0.23 0.00
'r‘c?:;g;t"v'ng enve 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.10 -3.10 0.00 0.00 0.00
Soil and water 2.68 0.00 2.68 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -5.21 PM -5.21 0.00 0.00
Effects on the road market
Congestion time 16.46 4.07 1.60 10.78 NA
Indirect effect on road users | Time at crossings 8.50 5.40 2.53 0.58 NA
Taxes paid -8.57 -0.96 -0.42 -7.18 NA
Emissions 2.82 0.36 0.18 1.50 0.79
. Noise 1.58 0.21 0.24 1.12 NA
Effect on society -
Accidents 1.75 0.57 0.13 1.05 NA
Wear & tear 2.08 0.30 0.10 1.68 NA
Effects on the iww market
Indirect effect on iww users | Taxes paid -0.07 -0.01 0.00 -0.06 0.00
Effect on society Emissions 0.46 0.03 0.05 0.21 0.17
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 104.15 127.31 -77.75 40.92 13.66
Effects on the government
Direct effect | Investment costs -635.03 -31.92 -474.03 -129.08 0.00
TOTAL | -530.88 95.40 -551.78 -88.16 13.66
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Table 96: Social cost benefit analysis: overview, scenario “Iron Rhine via A52 — 2A”, NPV for 2007, million

€Uurozgo7, discount rate 4%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 130.61 66.59 0.00 41.89 22.13
Infrastructure fee 1.00 -15.49 22.59 -6.10 NA
Direct effect on infrastructure | Costs renewal -4.70 0.00 -4.70 NA NA
manager )
Costs maintenance 55.99 88.31 -32.32 NA NA
External effects related to the building and use of
the rail
Emissions -157.96 -22.68 -11.89 -44.06 -79.33
Noise 22.83 6.81 3.21 12.80 NA
Accidents 20.70 10.05 4.21 6.44 NA
External safety -0.01 NA -0.01 NA NA
Recreation -1.83 -0.41 -1.42 NA 0.00
. Vibrations -0.19 0.48 -0.84 0.17 0.00
Effect on society — -
:;’rf;g;t"v'ng envi 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.48 -3.48 0.00 0.00 0.00
Soil and water 0.33 0.00 0.33 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -8.83 PM -8.83 0.00 0.00
Effects on the road market
Congestion time 32.21 7.56 2.79 21.86 NA
Indirect effect on road users | Time at crossings 15.29 6.37 4.83 4.09 NA
Taxes paid -17.81 -1.81 -0.71 -15.28 NA
Emissions 5.83 0.69 0.33 3.18 1.63
. Noise 3.21 0.40 0.41 2.40 NA
Effect on society -
Accidents 3.53 1.07 0.22 2.23 NA
Wear & tear 4.31 0.56 0.16 3.58 NA
Effects on the iww market
Indirect effect on iww users | Taxes paid -0.14 -0.01 0.00 -0.13 0.00
Effect on society Emissions 0.93 0.06 0.08 0.44 0.34
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 101.80 145.08 -21.56 33.52 -55.23
Effects on the government
Direct effect | Investment costs -542.04 -0.90 -182.59 -358.54 0.00
TOTAL | -440.23 144.17 -204.16 -325.02 -55.23
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Table 97: Social cost benefit analysis: overview, scenario “Iron Rhine via A52 —2A”, NPV for 2007, million

eurozgo7, discount rate 2.5-4-5.5%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 89.46 45.58 0.00 28.62 15.27
Infrastructure fee 0.59 -10.14 14.75 -4.02 NA
Direct effect on infrastructure | Costs renewal -4.70 0.00 -4.70 NA NA
manager .
Costs maintenance 55.99 88.31 -32.32 NA NA
External effects related to the building and use of
the rail
Emissions -100.76 -14.36 -7.61 -28.10 -50.69
Noise 14.42 4.31 2.03 8.09 NA
Accidents 13.08 6.35 2.66 4.07 NA
External safety -0.01 NA -0.01 NA NA
Recreation -1.20 -0.27 -0.93 NA 0.00
Effect on society Vibration.s. . -0.17 0.43 -0.75 0.16 0.00
'r‘;:;g;t"v'”g enve 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.10 -3.10 0.00 0.00 0.00
Soil and water 0.30 0.00 0.30 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -5.63 PM -5.63 0.00 0.00
Effects on the road market
Congestion time 19.46 4.56 1.69 13.21 NA
Indirect effect on road users | Time at crossings 9.66 4.03 3.05 2.58 NA
Taxes paid -11.40 -1.16 -0.46 -9.78 NA
Emissions 3.77 0.44 0.21 2.05 1.07
. Noise 2.05 0.26 0.26 1.53 NA
Effect on society -
Accidents 2.26 0.69 0.14 1.43 NA
Wear & tear 2.76 0.36 0.10 2.29 NA
Effects on the iww market
Indirect effect on iww users | Taxes paid -0.09 -0.01 0.00 -0.08 0.00
Effect on society Emissions 0.60 0.04 0.05 0.29 0.22
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 87.35 126.31 -27.17 22.34 -34.13
Effects on the government
Direct effect | Investment costs -591.00 2.50 -201.97 -391.53 0.00
TOTAL | -503.64 128.81 -229.13 -369.19 -34.13
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Table 98: Social cost benefit analysis: overview, scenario “Electrified Iron Rhine via A52 — 2A”, NPV for

2007, million eurozgos,

discount rate 4%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 188.26 95.25 0.00 57.95 35.05
Infrastructure fee 0.78 -16.90 24.80 -7.12 NA
Direct effect on infrastructure | Costs renewal -10.76 -3.80 -6.96 NA NA
manager )
Costs maintenance 27.72 70.93 -43.21 NA NA
External effects related to the building and use of
the rail
Emissions -2.35 0.01 -0.59 -0.42 -1.34
Noise 22.43 6.71 3.10 12.62 NA
Accidents 20.00 10.56 2.62 6.81 NA
External safety -0.01 NA -0.01 NA NA
Recreation -1.83 -0.41 -1.42 NA 0.00
. Vibrations -0.16 0.57 -0.94 0.21 0.00
Effect on society — -
:(:’rf;:;t"v'”g envi- 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.48 -3.48 0.00 0.00 0.00
Soil and water 0.33 0.00 0.33 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -9.15 PM -9.15 0.00 0.00
Effects on the road market
Congestion time 39.25 9.48 3.05 26.72 NA
Indirect effect on road users | Time at crossings 14.74 7.07 3.10 4.56 NA
Taxes paid -22.27 -2.29 -0.78 -19.19 NA
Emissions 7.26 0.87 0.39 3.98 2.02
. Noise 3.96 0.50 0.45 3.01 NA
Effect on society -
Accidents 4.40 1.36 0.24 2.80 NA
Wear & tear 5.39 0.71 0.18 4.50 NA
Effects on the iww market
Indirect effect on iww users | Taxes paid -0.17 -0.01 0.00 -0.16 0.00
Effect on society Emissions 1.14 0.07 0.10 0.55 0.42
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 285.47 177.20 -24.73 96.85 36.15
Effects on the government
Direct effect | Investment costs -621.39 -32.42 -210.73 -378.24 0.00
TOTAL | -335.93 144.78 -235.46 -281.39 36.15
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Table 99: Social cost benefit analysis: overview, scenario “Electrified Iron Rhine via A52 — 2A”, NPV for
2007, million eurozges, discount rate 2.5-4-5.5%

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 126.01 63.75 0.00 38.77 23.50
Infrastructure fee 0.58 -10.85 16.10 -4.67 NA
Direct effect on infrastructure | Costs renewal -10.76 -3.80 -6.96 NA NA
manager .
Costs maintenance 27.72 70.93 -43.21 NA NA
External effects related to the building and use of
the rail
Emissions -0.82 0.11 -0.35 -0.06 -0.52
Noise 14.09 4.20 1.95 7.94 NA
Accidents 12.55 6.61 1.65 4.29 NA
External safety -0.01 NA -0.01 NA NA
Recreation -1.20 -0.27 -0.93 NA 0.00
Effect on society Vibration-s. . -0.14 0.51 -0.84 0.19 0.00
'r‘c?:;g;t"v'ng enve 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology -3.10 -3.10 0.00 0.00 0.00
Soil and water 0.30 0.00 0.30 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -5.85 PM -5.85 0.00 0.00
Effects on the road market
Congestion time 23.54 5.68 1.84 16.02 NA
Indirect effect on road users | Time at crossings 9.25 4.43 1.95 2.87 NA
Taxes paid -14.09 -1.45 -0.50 -12.14 NA
Emissions 4.64 0.55 0.25 2.54 1.31
. Noise 251 0.32 0.29 1.90 NA
Effect on society -
Accidents 2.79 0.86 0.15 1.77 NA
Wear & tear 341 0.45 0.11 2.85 NA
Effects on the iww market
Indirect effect on iww users | Taxes paid -0.11 -0.01 0.00 -0.10 0.00
Effect on society Emissions 0.73 0.05 0.06 0.35 0.27
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | 192.01 138.95 -34.01 62.52 24.55
Effects on the government
Direct effect | Investment costs -678.06 -31.92 -233.10 -413.04 0.00
TOTAL | -486.05 107.03 -267.10 -350.53 24.55
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V Sensitivity analysis

The Iron Rhine is a transport project with a long lead time whose benefits are uncertain because they de-
pend on demand forecasts in the very distant future. Also the costs remain uncertain. In this chapter we
calculated a restricted number of sensitivity studies that help to check the robustness of the outcome of
the SCBA.

We discuss first the uncertainties on the valuation of the external emission costs, next a deferral of the
project with 5 years and finally the demand scenario. For every sensitivity analysis we discuss and com-
ment on the results.

All sensitivity analyses have been performed on the scenario “historical Iron Rhine — 2A”.

V.1. Sensitivity on the external cost values
for emissions

In the regular SBCA, the external costs for emissions have been calculated with the rather low values of
the possible valuation bandwidth. In this sensitivity analysis, the high values are used.

This includes high values for air pollutant cost, for rail emission, road emissions and inland shipping emis-
sions. The table below gives an overview. The values are derived from the same source as the low vari-
ants: CAFE-ExternEs2 cost values (€/tonne of emitted pollutant). ExternE claims the low values as the
most realistic, however high values are also given because of the great uncertainty of the valuation of air
pollution. The values differ between countries because the population density and the value of life differ
between countries.

Table 100: Overview of valuation of air pollutant emissions (in €xgs/tonne of pollutant)

LOW HIGH
Pollutant | Belgium | Germany | Netherlands | Belgium | Germany | Netherlands
CHas 2500 1700 1900 7100 5100 5400
CcO 0 0 0 0 0 0
NMVOC 2500 1700 1900 7 100 5100 5400
NOx 5200 9 600 6600 14000| 26000 18 000
PM 61000| 48000 63 000 | 180 000| 140000 180 000
SO 11 000 11 000 13000 31000 32000 39 000

Table 101: Overview of valuation of greenhouse gas emissions (in €xgs/tonne of pollutant)

LOW HIGH
Pollutant | Belgium | Germany | Netherlands | Belgium | Germany | Netherlands
CHy 920 920 920 3680 3680 3 680
N20O 11 840 11 840 11 840| 47360 47 360 47 360
CO2 40 40 40 160 160 160

82 Rainer Friedrich, Peter Bickel, Environmental External costs of Transport, 2001.
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The resulting SCBA can be found in the next two tables. The values are given the difference with the
“Historical Iron Rhine — 2A”. It is clear that the negative “benefits” of the Iron Rhine become even more
negative when the shift from electric trains on the Montzen route to more polluting diesel trains on the

Iron Rhine route is valuated higher. The order of magnitude is high: using high instead of low valuation
gives a difference that is worth half of the investment cost.
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Table 102: Social cost benefit analysis: overview, scenario “Historical Iron Rhine — 2A”, NPV for 2007,
million eurozoees, discount rate 4% - SENSITIVITY higher external costs of emissions
Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less

costs), negative = more costs (or less benefits)

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 0.00 0.00 0.00 0.00 0.00
Infrastructure fee 0.00 0.00 0.00 0.00 NA
Direct effect on infrastructure | Costs renewal 0.00 0.00 0.00 NA NA
manager )
Costs maintenance 0.00 0.00 0.00 NA NA
External effects related to the building and use of
the rail
Emissions -250.31 -35.15 -19.19 -70.96 -125.01
Noise 0.00 0.00 0.00 0.00 NA
Accidents 0.00 0.00 0.00 0.00 NA
External safety 0.00 NA 0.00 NA NA
Recreation 0.00 0.00 0.00 0.00 0.00
Effect on society Vibratior?s' . 0.00 0.00 0.00 0.00 0.00
'r‘;f;g;t"v'"g envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.00 0.00 0.00 0.00 0.00
Soil and water 0.00 0.00 0.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time 0.00 PM 0.00 0.00 0.00
Effects on the road market
Congestion time 0.00 0.00 0.00 0.00 NA
Indirect effect on road users | Time at crossings 0.00 0.00 0.00 0.00 NA
Taxes paid 0.00 0.00 0.00 0.00 NA
Emissions 8.02 1.18 0.65 4.75 1.43
Effect on society Noi§e 0.00 0.00 0.00 0.00 NA
Accidents 0.00 0.00 0.00 0.00 NA
Wear & tear 0.00 0.00 0.00 0.00 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid 0.00 0.00 0.00 0.00 0.00
Effect on society Emissions 1.16 0.08 0.18 0.59 0.31
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -241.14 -33.90 -18.36 -65.63 -123.26
Effects on the government
Direct effect | Investment costs 0.00 0.00 0.00 0.00 0.00
TOTAL | -241.14 -33.90 -18.36 -65.63 -123.26
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Table 103: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A", NPV for 2007,

million eurozoes, discount rate 2.5-4-5.5% - SENSITIVITY higher external costs of emissions

Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less

costs), negative = more costs (or less benefits)

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 0.00 0.00 0.00 0.00 0.00
Infrastructure fee 0.00 0.00 0.00 0.00 NA
Direct effect on infrastructure | Costs renewal 0.00 0.00 0.00 NA NA
manager )
Costs maintenance 0.00 0.00 0.00 NA NA
External effects related to the building and use of
the rail
Emissions -159.93 -22.30 -12.30 -45.33 -79.99
Noise 0.00 0.00 0.00 0.00 NA
Accidents 0.00 0.00 0.00 0.00 NA
External safety 0.00 NA 0.00 NA NA
Recreation 0.00 0.00 0.00 0.00 0.00
Effect on society Vibratior?s' . 0.00 0.00 0.00 0.00 0.00
'r‘;):r‘:‘]g;t"v'"g envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.00 0.00 0.00 0.00 0.00
Soil and water 0.00 0.00 0.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time 0.00 PM 0.00 0.00 0.00
Effects on the road market
Congestion time 0.00 0.00 0.00 0.00 NA
Indirect effect on road users | Time at crossings 0.00 0.00 0.00 0.00 NA
Taxes paid 0.00 0.00 0.00 0.00 NA
Emissions 5.16 0.76 0.42 3.04 0.94
Effect on society Noi§e 0.00 0.00 0.00 0.00 NA
Accidents 0.00 0.00 0.00 0.00 NA
Wear & tear 0.00 0.00 0.00 0.00 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid 0.00 0.00 0.00 0.00 0.00
Effect on society Emissions 0.75 0.05 0.12 0.38 0.20
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -154.02 -21.50 -11.77 -41.90 -78.85
Effects on the government
Direct effect | Investment costs 0.00 0.00 0.00 0.00 0.00
TOTAL | -154.02 -21.50 -11.77 -41.90 -78.85
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V.2. Sensitivity on the “blame” matrix

In this sensitivity analyses, we explain the effects of the project when the emissions are allocated to the
emitting countries, and not to the countries where the damage occurs (as in the regular SBCA). The calcu-
lation without the “blame” matrix, as described in this chapter, allocates thus the emission to the emitting
country. This reflects one of the EU policies, where each country is responsible for abating emission on
the territory basis.

The table below gives the emissions per impact country, as applied in the SCBA (see also section 111.3.1
on page 111).

Table 104: Effect on emissions of rail (million €005 in 2030), scenario “Historical Iron Rhine — 2A”, allo-
cated to the country where the impact occurs
Source: own calculations

BE NL DE .

Iron Rhine [ Montzen |Iron Rhine | Montzen |Iron Rhine | Montzen Other countries
CHas -0.005 0.162 -0.003 0.000 -0.003 0.187 0.000
CO 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CO2 -1.693 1.248 -1.149 0.000 -1.520 0.977 0.000
N20 -0.002 0.000 -0.001 0.000 -0.002 0.000 0.000
NMVOC -0.008 0.001 -0.009 0.001 -0.026 0.002 -0.057
NOXx -0.346 0.034 -0.275 0.022 -1.086 0.110 -2.054
PM -0.064 0.007 -0.061 0.004 -0.169 0.020 -0.214
SO2 -0.812 0.075 -0.282 0.015 -1.164 0.110 -1.575

The table below gives the emissions per emitting country, as applied in this sensitivity analysis. Note that
the effect is the largest for NOx and SO,. For greenhouse gasses, the “blame” matrix was not applied

anyway.

Table 105: Effect on emissions of rail (million €005 in 2030), scenario “Historical Iron Rhine — 2A”, allo-
cated to the emitting country
Source: own calculations

BE NL DE .

Iron Rhine [ Montzen |Iron Rhine | Montzen |Iron Rhine | Montzen Other countries
CHy -0.005 0.162 -0.003 0.000 -0.003 0.187 0.000
CO 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CO2 -1.693 1.248 -1.149 0.000 -1.520 0.977 0.000
N20 -0.002 0.000 -0.001 0.000 -0.002 0.000 0.000
NMVOC -0.050 0.007 -0.026 0.000 -0.031 0.004 0.000
NOx -1.302 0.181 -1.122 0.000 -2.158 0.249 0.000
PM -0.243 0.030 -0.171 0.000 -0.172 0.033 0.000
SO, -1.711 0.197 -1.373 0.000 -1.536 0.198 0.000

The sensitivity analysis shows that the costs in Belgium, The Netherlands and Germany are some 20 to 40
million higher, because now more emissions are allocated to these countries. The total cost is also higher,
because in the regular SCBA the emissions that were allocated to the sea (damage location) were not in-
cluded in the table.
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Table 106: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A", NPV for 2007,

million eurozggs, discount rate 4% - SENSITIVITY no “blame” matrix for emissions

Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less

costs), negative = more costs (or less benefits)

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 0.00 0.00 0.00 0.00 0.00
Infrastructure fee 0.00 0.00 0.00 0.00 NA
Direct effect on infrastructure | Costs renewal 0.00 0.00 0.00 NA NA
manager )
Costs maintenance 0.00 0.00 0.00 NA NA
External effects related to the building and use of
the rail
Emissions -21.22 -30.92 -38.40 -21.34 69.44
Noise 0.00 0.00 0.00 0.00 NA
Accidents 0.00 0.00 0.00 0.00 NA
External safety 0.00 NA 0.00 NA NA
Recreation 0.00 0.00 0.00 0.00 0.00
Effect on society Vibration-s. . 0.00 0.00 0.00 0.00 0.00
'r‘srf;g;t"v'ng envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.00 0.00 0.00 0.00 0.00
Soil and water 0.00 0.00 0.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time 0.00 PM 0.00 0.00 0.00
Effects on the road market
Congestion time 0.00 0.00 0.00 0.00 NA
Indirect effect on road users | Time at crossings 0.00 0.00 0.00 0.00 NA
Taxes paid 0.00 0.00 0.00 0.00 NA
Emissions 0.19 0.12 0.06 0.83 -0.81
. Noise 0.00 0.00 0.00 0.00 NA
Effect on society -
Accidents 0.00 0.00 0.00 0.00 NA
Wear & tear 0.00 0.00 0.00 0.00 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid 0.00 0.00 0.00 0.00 0.00
Effect on society Emissions 0.05 0.00 0.07 0.16 -0.18
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -20.98 -30.81 -38.28 -20.35 68.46
Effects on the government
Direct effect | Investment costs 0.00 0.00 0.00 0.00 0.00
TOTAL | -20.98 -30.81 -38.28 -20.35 68.46
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Table 107: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A", NPV for 2007,

million eurozoes, discount rate 2.5-4-5.5% - SENSITIVITY higher external costs of emissions

Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less

costs), negative = more costs (or less benefits)

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 0.00 0.00 0.00 0.00 0.00
Infrastructure fee 0.00 0.00 0.00 0.00 NA
Direct effect on infrastructure | Costs renewal 0.00 0.00 0.00 NA NA
manager )
Costs maintenance 0.00 0.00 0.00 NA NA
External effects related to the building and use of
the rail
Emissions -13.57 -19.65 -24.75 -13.62 44.46
Noise 0.00 0.00 0.00 0.00 NA
Accidents 0.00 0.00 0.00 0.00 NA
External safety 0.00 NA 0.00 NA NA
Recreation 0.00 0.00 0.00 0.00 0.00
Effect on society Vibration-s. . 0.00 0.00 0.00 0.00 0.00
'r‘srf;g;t"v'ng envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.00 0.00 0.00 0.00 0.00
Soil and water 0.00 0.00 0.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time 0.00 PM 0.00 0.00 0.00
Effects on the road market
Congestion time 0.00 0.00 0.00 0.00 NA
Indirect effect on road users | Time at crossings 0.00 0.00 0.00 0.00 NA
Taxes paid 0.00 0.00 0.00 0.00 NA
Emissions 0.13 0.07 0.04 0.54 -0.53
. Noise 0.00 0.00 0.00 0.00 NA
Effect on society -
Accidents 0.00 0.00 0.00 0.00 NA
Wear & tear 0.00 0.00 0.00 0.00 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid 0.00 0.00 0.00 0.00 0.00
Effect on society Emissions 0.03 0.00 0.04 0.11 -0.12
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -13.41 -19.58 -24.67 -12.97 43.82
Effects on the government
Direct effect | Investment costs 0.00 0.00 0.00 0.00 0.00
TOTAL | -13.41 -19.58 -24.67 -12.97 43.82
SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 169




TRANSPORT & MOBILITY -

LEUVEN f-.
Your link to integrated analyses ! "I"

V.3. Sensitivity on the starting date

For a project like the Iron Rhine, with a large investment cost upfront and benefits that are likely to grow
over time, it is always interesting to consider delaying the start of the project. This has two types of bene-
fits. First there is an option value because one can decide not to take on the project because of new in-
formation on demand or technology. Second one saves on capital costs when the project has only low
benefits during the first years.

We performed a sensitivity variant where the Iron Rhine would be build 5 years later (in use in 2020 in-
stead of 2015). This practical choice means in no way to express any idea of the more or less probability
of any starting date. For the starting date, the Dutch and Belgian authorities have different opinions. The
steering group was unable to make its own probability analysis of the planning and therefore could not
conclude anything on the probability of the starting dates.

The table below shows the net present value of the investment costs for a starting date in 2020. This table
can be compared with Table 88 on page 148.

Table 108: Investment costs by location for a starting date in 2020, million €207
Source: Infrabel, ProRail, DB Netz, own calculations

| In Belgium | In The Netherlands | In Germany | Total
Historical Iron Rhine — 2A and 2B versus Reference scenario — 2A and 2B
Total investment costs -45.88 514.00 120.00 | 588.12
NPV 2007 investment costs (4%) -4.99 283.92 77.72 | 356.65
NPV 2007 investment costs (2.5%) -6.70 329.60 91.27 | 414.17
Electrified historical Iron Rhine — 2A versus Reference scenario — 2A
Total investment costs -5.88 563.30 150.00 | 707.42
NPV 2007 investment costs (4%) 20.92 311.14 97.15 | 429.21
NPV 2007 investment costs (2.5%) 23.72 361.19 114.08 | 499.00
Iron Rhine via A52 — 2A versus Reference scenario — 2A
Total investment costs -45.88 240.00 455.00 | 649.12
NPV 2007 investment costs (4%) -4.99 132.56 294.70 | 422.27
NPV 2007 investment costs (2.5%) -6.70 153.89 346.06 | 493.25
Electrified Iron Rhine via A52 — 2A versus Reference scenario — 2A
Total investment costs -5.88 277.00 480.00 | 751.12
NPV 2007 investment costs (4%) 20.92 152.96 310.89 | 484.77
NPV 2007 investment costs (2.5%) 23.72 177.57 365.07 | 566.36

All other effects (emissions, consumer benefits, ...) will also only start in 2020, giving lower net present
values.

The effect of having a later start date is mainly on the investments cost, which have a 25% lower net pre-
sent value. The other effects remain more or less the same. Thus, postponing the project is from a SCBA
point of view, beneficial.
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Table 109: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A", NPV for 2007,
million eurozogs, discount rate 4% - SENSITIVITY starting date 2020
Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less
costs), negative = more costs (or less benefits)

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus -18.25 -9.34 0.00 -6.36 -2.55
Infrastructure fee 0.98 3.42 -3.66 1.22 NA
Direct effect on infrastructure | Costs renewal 0.35 0.00 0.35 NA NA
manager )
Costs maintenance 1.82 -8.66 10.47 NA NA
External effects related to the building and use of
the rail
Emissions 15.77 2.00 1.24 4.43 8.08
Noise -2.35 -0.77 -0.31 -1.27 NA
Accidents -1.59 -1.10 -0.37 -0.12 NA
External safety 0.00 NA 0.00 NA NA
Recreation 1.02 0.07 0.57 0.38 0.00
Effect on society Vibration.s. . -0.02 -0.12 0.14 -0.04 0.00
'r‘srf;:;t"v'ng envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.62 0.62 0.00 0.00 0.00
Soil and water -0.53 0.00 -0.53 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time 1.01 PM 1.01 0.00 0.00
Effects on the road market
Congestion time -1.48 -0.34 -0.18 -0.96 NA
Indirect effect on road users | Time at crossings -1.20 -0.70 -0.42 -0.08 NA
Taxes paid 1.27 0.15 0.09 1.04 NA
Emissions -0.46 -0.05 -0.03 -0.23 -0.15
. Noise -0.24 -0.03 -0.05 -0.16 NA
Effect on society -
Accidents -0.27 -0.09 -0.03 -0.15 NA
Wear & tear -0.31 -0.05 -0.02 -0.24 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid 0.01 0.00 0.00 0.01 0.00
Effect on society Emissions -0.08 -0.01 -0.01 -0.03 -0.03
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -3.93 -14.98 8.26 -2.57 5.35
Effects on the government
Direct effect | Investment costs 129.85 5.89 107.12 16.84 0.00
TOTAL | 125.92 -9.08 115.38 14.27 5.35
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Table 110: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A", NPV for 2007,
million eurozoes, discount rate 2.5-4-5.5% - SENSITIVITY starting date 2020
Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less
costs), negative = more costs (or less benefits)

In Bel- | In The Nether- | In Ger- In others
Total . .
gium lands many countries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus -15.83 -8.10 0.00 -5.52 -2.21
Infrastructure fee 0.85 2.97 -3.17 1.05 NA
Direct effect on infrastructure | Costs renewal 0.35 0.00 0.35 NA NA
manager )
Costs maintenance 1.82 -8.66 10.47 NA NA
External effects related to the building and use of
the rail
Emissions 13.56 1.72 1.07 3.81 6.95
Noise -2.02 -0.66 -0.27 -1.09 NA
Accidents -1.37 -0.95 -0.32 -0.10 NA
External safety 0.00 NA 0.00 NA NA
Recreation 0.89 0.06 0.50 0.33 0.00
Vibrations -0.02 -0.14 0.16 -0.05 0.00
Effect on society 'r‘srf;:;t"v'ng envi- 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.73 0.73 0.00 0.00 0.00
Soil and water -0.63 0.00 -0.63 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time 0.87 PM 0.87 0.00 0.00
Effects on the road market
Congestion time -1.28 -0.29 -0.16 -0.83 NA
Indirect effect on road users | Time at crossings -1.03 -0.60 -0.36 -0.07 NA
Taxes paid 1.10 0.13 0.07 0.90 NA
Emissions -0.40 -0.05 -0.03 -0.20 -0.13
. Noise -0.21 -0.03 -0.04 -0.14 NA
Effect on society -
Accidents -0.23 -0.08 -0.02 -0.13 NA
Wear & tear -0.27 -0.04 -0.02 -0.21 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid 0.01 0.00 0.00 0.01 0.00
Effect on society Emissions -0.07 0.00 -0.01 -0.03 -0.03
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -3.18 -13.98 8.48 -2.26 4.58
Effects on the government
Direct effect | Investment costs 119.13 4.20 102.94 11.99 0.00
TOTAL | 115.95 -9.78 111.42 9.73 4.58
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V.A4. Sensitivity on the transport volumes

The tables on the next page show a sensitivity analysis where the transport volumes in all years are 20%
higher compared to the scenario “Historical Iron Rhine — 2A”. Both the reverence case and the project
variant have a 20% higher transport volume. This scenario has been developed after several discussions
on the comparison of the transport statistics and forecasts used in the Trans-Tools model, and those of
e.g. the Port of Antwerp (see “Annex |: Comparison of the TRANS-TOOLS results and the Port of Ant-
werp scenario”). The result of the discussion was that uncertainty about the assumptions on transport
volumes exists, and that a sensitivity analysis is useful.

The value of a 20% higher transport is chosen as an educated guess of a possible upper boundary of the
uncertainty.

This scenario has not been calculated with Trans-Tools, but conversion factors have been applied to the
Trans-Tools results of the “Historical Iron Rhine — 2A” scenario.

The main effect of this scenario, compared to “Historical Iron Rhine — 2A”, is that most effects that are
related to the transport volumes are 20% larger. Some non-linearities exist: congestion (hardly visible) and
maintenance costs (effect much less than 20% due to a large share of fixed costs). There are more infra-
structure fee losses in Belgium, as 20% more trains will shift from the longer Montzen route to the shorter
Iron Rhine and thus cause a larger loss.

The investment costs and the related external effects on vibrations, landscape etc., obviously do not differ.
Overall, the effect of a larger transport volume is small. The benefits and costs to the users, infrastructure

manager and environment are already balanced (or slightly negative) in the base scenario “Historical Iron
Rhine — 2A”, and thus also in this scenario.
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Table 111: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A", NPV for 2007,
million eurozoes, discount rate 4% - SENSITIVITY transport volume

Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less
costs), negative = more costs (or less benefits)

Total IQ Bel- In The Nether- |In Ger- In. others coun-
gium lands many tries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 18.84 9.68 0.00 6.57 2.60
Infrastructure fee -1.37 -3.98 4.12 -1.51 NA
Direct effect on infrastructure | Costs renewal -0.64 0.00 -0.64 NA NA
manager )
Costs maintenance -2.16 4.50 -6.65 NA NA
External effects related to the building and use of
the rail
Emissions -27.64 -3.86 -2.10 -7.80 -13.89
Noise 2.87 1.28 0.19 1.41 NA
Accidents 5.50 5.01 -0.07 0.56 NA
External safety 0.00 NA 0.00 NA NA
Recreation 0.00 0.00 0.00 0.00 0.00
Effect on society Vibratior?s' . 0.00 0.00 0.00 0.00 0.00
'r‘;):r‘:‘]g;t"v'"g envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.00 0.00 0.00 0.00 0.00
Soil and water 0.00 0.00 0.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -3.13 PM -3.13 0.00 0.00
Effects on the road market
Congestion time 3.75 0.88 0.47 2.40 NA
Indirect effect on road users | Time at crossings 0.00 0.00 0.00 0.00 NA
Taxes paid -1.74 -0.20 -0.12 -1.43 NA
Emissions 0.58 0.07 0.04 0.30 0.16
Effect on society Noi§e 0.33 0.04 0.07 0.22 NA
Accidents 0.36 0.12 0.04 0.21 NA
Wear & tear 0.42 0.06 0.03 0.34 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid -0.05 0.00 0.00 -0.05 0.00
Effect on society Emissions 0.10 0.01 0.01 0.04 0.04
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -3.98 13.60 -7.74 1.25 -11.10
Effects on the government
Direct effect | Investment costs 0.00 0.00 0.00 0.00 0.00
TOTAL | -3.98 13.60 -7.74 1.25 -11.10
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Table 112: Social cost benefit analysis: overview, scenario “Historical Iron Rhine —2A", NPV for 2007,
million eurozogs, discount rate 2.5-4-5.5% - SENSITIVITY transport volume
Note: numbers indicate the difference with the “Historical Iron Rhine — 2A”. Positive = more benefits (or less
costs), negative = more costs (or less benefits)

In Bel- | In The Nether- | In Ger- |In others coun-
Total . .
gium lands many tries
Direct effects on freight rail market
Direct effect on consumers Consumer surplus 12.55 6.45 0.00 4.37 1.74
Infrastructure fee -0.88 -2.60 2.70 -0.98 NA
Direct effect on infrastructure | Costs renewal -0.64 0.00 -0.64 NA NA
manager )
Costs maintenance -2.16 4.50 -6.65 NA NA
External effects related to the building and use of
the rail
Emissions -17.67 -2.45 -1.34 -4.98 -8.89
Noise 1.36 0.64 0.06 0.66 NA
Accidents 3.32 3.10 -0.12 0.35 NA
External safety 0.00 NA 0.00 NA NA
Recreation 0.00 0.00 0.00 0.00 0.00
Effect on society Vibratior?s. . 0.00 0.00 0.00 0.00 0.00
'r‘(?rfr‘:’]g;t"vmg envie 0.00 0.00 0.00 0.00 0.00
Landscape 0.00 0.00 0.00 0.00 0.00
Ecology 0.00 0.00 0.00 0.00 0.00
Soil and water 0.00 0.00 0.00 0.00 0.00
Agriculture 0.00 0.00 0.00 0.00 0.00
Effects on passenger rail
Delay time -2.00 PM -2.00 0.00 0.00
Effects on the road market
Congestion time 2.28 0.53 0.29 1.46 NA
Indirect effect on road users | Time at crossings 0.00 0.00 0.00 0.00 NA
Taxes paid -1.11 -0.13 -0.07 -0.91 NA
Emissions 0.37 0.05 0.03 0.19 0.11
Effect on society Noi§e 0.21 0.03 0.04 0.14 NA
Accidents 0.23 0.07 0.02 0.13 NA
Wear & tear 0.27 0.04 0.02 0.21 NA
Effects on the iww market 0.00 0.00 0.00 0.00
Indirect effect on iww users Taxes paid -0.03 0.00 0.00 -0.03 0.00
Effect on society Emissions 0.06 0.00 0.01 0.03 0.02
Effects on the government
Indirect effect | MCPF correction PM PM PM PM PM
Effects on other sectors
Indirect effect | PM PM PM PM PM
SUBTOTAL | -3.83 10.24 -7.68 0.64 -7.03
Effects on the government
Direct effect | Investment costs 0.00 0.00 0.00 0.00 0.00
TOTAL | -3.83 10.24 -7.68 0.64 -7.03
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VI Conclusions

1. For all the 5 variants considered (historic route & A52, diesel & electric, background assumptions
A & B), this project produces a negative benefit for society as a whole. The negative benefit has
been obtained after accounting for modal shifts from road to rail and taking into account all im-
portant externalities. The net present value of the costs to society varies from 335 to 530 million
euro. For this, an investment of 440 to 680 million is need by the 3 countries, which is the net
present value of an investment of about 590 to 750 million euro.

2. The major reason why the project performs so poorly is that it mainly substitutes rail traffic on
the existing Montzen route that has not yet reached its capacity limits. The user cost advantage of
switching between the two lines is limited and there is only a small reduction of congestion on the
road. These small benefits can never compensate the large investment cost. Even if the growth of
rail traffic from Antwerp to Germany is much stronger than expected by the models, the benefits
are too small to compensate the large investment cost.

3. On top of that, the substitute from the electrified Montzen route to the diesel Iron Rhine route
causes extra emission costs.

4. If one wants to take on the project anyway, society’s losses are minimized when the start of the
project is postponed, when one electrifies the whole Iron Rhine and when one selects the A52
route. Note that the A52 figures are based on the IVV estimation of 480 million €, according to
DB Netz the costs could be as high as 900 million €.

5. Belgium and Germany are the main beneficiaries of lower user costs. The main investment costs
are situated in The Netherlands. So the net losses are highest for The Netherlands.
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Annex A: Background scenario

This annex describes the backgrounds of the socio-economic and transport developments which are used
as input for the transport forecasts. During the course of the forecast study it was agreed on with the cor-
responding actors to use these starting points.

A.l. Population

The quantification of the population scenario is originating from the project TRANS-TOOLS, carried out
for the European Commission. The scenario has been based on a normal development of Europe. The
underlying figures from TRANS-TOOLS have been based on the PRIMES energy model and on fore-
casts of EUROSTAT. These figures are given in the report "European Energy and transport trends to
2030" - update 2005.

The table below shows the EC-projection for population increase by country up to 2030. The population
increase is fairly stable over this period. The Belgian population grows with 0.2% per year up to 2015, and
afterwards with 0.1% per year, slightly higher than the European average. The Dutch population grows
faster. It is assumed that the population growth by country is divided proportionally over regions and
provinces.

Table 113: Average population increase (%) per country
Source: European Energy and transport trends to 2030 — update 2005

2005-2015|2005-2030
Belgium 0.2% 0.1%
Netherlands 0.5% 0.3%
Germany 0.2% 0.1%
Total EU25 0.1% 0.0%

A.2. Economic growth

The quantification of the GDP scenario is originating from the project TRANS-TOOLS, carried out for
the European Commission. The scenario has been based on a normal development of Europe. The un-
derlying figures from TRANS-TOOLS have been based on the PRIMES energy model and on forecasts
of EUROSTAT. These figures are given in the report "European Energy and transport trends to 2030" -
update 2005.

The table below shows the projections of the increase of the total GDP (in market prices) by country up
to 2030. These are the most recent projections of the European Commission, which are among others
used in their long term transport - and energy forecasts. Projections are something lower than earlier fore-
casts, because they take into account the most recent developments. The average economic growth is
2.03% up to 2030 for EU25. The 10 new EU members have an increase of more than 3% for this period.
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Table 114: Annual growth GDP (%), per country
Source: European Energy and transport trends to 2030 — update 2005

2020-2005 | 2030-2020 | 2030-2005

BE 2,18% 1,55% 1,93%
NL 1,94% 1,45% 1,74%
DE 1,75% 1,03% 1,46%

Total EU25| 2.30% 1.63% 2.03%

The increase of traffic from and to ports, and the increase in the hinterland transport, is determined
endogenously from the economic growth, especially in Western-Europe. The maritime increase depends
on the foreigner trade, which coincides with the increase of internal production. In general, the overseas
trade grows faster than the GDP.

In the previous study “Vervoerprognoses 1Jzeren Rijn”, the above figures were used as the middle scenario 2.
At that time, low and high economic growth scenarios (1 and 3) have also been considered.

Scenario 1 had a lower growth than scenario 2. On average, it is 0.5% lower Europe-wide: 1.80% yearly
instead of 2.30% for EU25 (in 2005-2020). Scenario 3 had 0.5% higher growth.

A.3. Crude oil price

The energy costs have been derived from the Energy Outlook crude oil prices and refinery costs. All fuel
prices (and future evolution) have been made consistent with the Energy Outlook (June 2005). This pro-
jection shows a most crude oil price growth.

Fuel resource costs differ per country depending on the refinery costs.
Excise taxes are assumed to remain constant from 2003 onwardse, except for a strong tax-exemption for
biofuelst*. CNG excise taxes are derived from DG TAXUD statistics and are assumed constant over

time. The table below gives the crude oil prices that we have used.

Table 115: Energy import prices in (2000)$ / boe: preliminary 2005 energy baseline

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Oil 18.49 22.01 19.97 13.16 18.16 28.24 23.67 23.79 28.13 35.75 44.56 43.42 41.77 40.11 38.48 36.82
Gas 9.09 12.99 13.36 13.36 13.36 13.36 22.70 15.75 27.61 30.48 36.97 35.48 33.99 32.49 31.07 29.57
Coal 11.40 11.51 10.43 9.23 8.04 7.60 7.49 7.82 791 8.09 9.23 932 940 9.48 957 9.66

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Oil 36.85 36.93 36.97 36.98 37.06 37.54 38.06 38.63 39.15 39.66 40.66 41.76 42.81 43.88 44.92 45.45 46.02 46.48 46.99 47.54

Gas | 29.81 30.07 30.41 30.64 30.91 31.30 31.77 32.09 32.50 32.95 33.79 34.72 35.60 36.50 37.39 37.96 38.64 39.27 39.87 40.51

Coal| 9.83 9.90 10.01 10.16 10.29 10.39 10.53 10.66 10.80 10.84 10.91 10.94 11.08 11.10 11.23 11.25 11.36 11.35 11.43 11.51

83 EU harmonisation of CNG, LPG and kerosene taxes is foreseen in the DG TREN White Paper, but in in the AS-
SESS project this was considered as one of the measures that is not implemented and neither on the track of being
implemented in the near future. The same holds for the harmonization of truck diesel taxes and VAT on fuels.

84 To enable that biofuels have the same consumer price as oil-based fuels.
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A.4. Transport policy

Depending on transportation mode and cargo (technological) developments have influence on transporta-
tion cost and time.

For this reason two different scenarios will be analyzed in this study

. Scenario A: Moderate transportation policy, continuation current policy.

. Scenario B: Extended transportation policy, further liberalization of rail in combination with toll
collection on European motorways.

Both scenario’s are used by the EU and applied in TEN-STACS,

Table 116: Overview assumptions in the two scenario’s 2A and 2B

Scenario 2A Scenario 2B

Yearly growth GDP in % (EU25) 2.3% 2.3%

between 2005 and 2020

Yearly growth GDP in % (EU25) 2.0% 2.0%

between 2005 en 2030

Increase of road and rail capacity until All planned projects, including Liefkenshoek rail tunnel and second

2020 rail connexion to the port of Antwerp.

Increased capacity for roads after 2020 Capacity growth = (Share of personal transport in passenger car
units * yearly population growth) + (share of transport of goods in
passenger car units * yearly growth in BPP).

Increased capacity of rail after 2020 No new infrastructure, however there are no capacity problems.

Rail Infrastructure charges € 3.30/ train-kilometre

Internalisation of external costs (all modes) | German electronic Extra charge of 0.15 €/vehicle-km by 2030

— for rail by means of usage compensa- toll (0.15 €/vehicle- for trucks, 0.01 €/tonne-km for rail by 2030,

tion, for road and internal waterways by km) applied to similar extra charges for cars, busses,

means of a tax Europe. inland ships and air transport

Far-reaching impact of track liberalisation No Decreased rail transport times by 19% and

— partially by means of usage compensa- rail costs by 5%.

tion

A.4.1. Scenario A: Moderate transportation policy

Scenario A is a moderate scenario based on continuation of the current policy. In accordance to the policy
as described in the White Paper of September 2001 supplemented with Keep Europe Moving of June
2006 and relevant national policy (long-range programs and policy plans of the Dutch, Belgium and Ger-
man governments)

A.4.1.1. Transportation policy

Besides socio economic and technological developments the transportation market is changing due to
European transportation policy. The most important objectives are described by the European commis-
sion in “White Paper, European transport policy for 2010: time to decide” and complemented in “Keep

8 TEN-STAC: Traffic Forecasts and Analyses of Corridors on the Trans-European transport Network is executed
by NEA incorporation with, website: www.nea.nl/ten-stac.
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Europe Moving”. An important goal is the shift for road transport to other modes in order to prevent
negative effects of road transportation.

Most important developments in accordance with the European transportation policy:
Construction of infrastructural projects supported by accompanying measures;
Continued effects of deregulation transportation market;

Harmonization of transportation policy;

Environmental sustainability;

Integration of new member states and nominated country’s;

Implementation and integration of information technology in the transportation sector;

The introduction of toll collection on European main roads. Analogue to the German MAUT
trucks will be charged € 0.15 per km.

Besides these expected developments “White Paper” and “Keep Europe Moving” suggest several accom-
panying measures for infrastructural railroad projects. The most important measures are:

Improved railroad management;

Intermodal policy;

A railroad network tuned to transportation of cargo.

Scenario A is limited to planed political measures which are executed before 2020/2030 as described in
“White Paper” and “Keep Europe Moving”. The ASSESS P scenario will be used as source as with
TRANS-TOOLS.

Quantification of this scenario should be fitted on specific model aspects. Both consortia will fit this sce-
nario separately concerning the mentioned reference points. The next chapters will discus this in more
detail.

A.4.1.2. User charge of railways

Expected is that the method of charging for the use of the railway will change. In 2006, the use of one km
railway costs in the Netherlands is € 0.68 per km, and in Belgium it is € 1.63 per km. Compared to other
countries, for instance Germany with a km-price of € 3.30, this is relative low. In several Eastern Euro-
pean countries the charged price is based in the total cost per km, resulting in a higher price per km com-
pared to the current average European km-price. There is no information on future charging level in Bel-
gium, The Netherlands or Germany.

In agreement with the steering group, the assumption has made that the km-price in Europe in 2020 and
2030 will be equal to the current (2006) German price of € 3.30 per km.

The model TRANS-TOOLS, used for the forecast, makes use of a price per tonne/km instead of driven
km. This means that in the future the average price per tonne/km for light trains will be relative high
compared to the forecast.

The price per train-kilometre can be divided in a fixed amount per train-kilometre and a variable part de-
pending on tonne-kilometre. Based on analyses, conducted by ProRail, this ratio should be 50%. This
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means that the fixed and variable price per train/km respectively tonne/km is € 1.65. The average gross
weight of a train is 1140 tonne thereof is, on average, 570 tonne cargo. The variable price per gross tonne-
km is in this example: 0.0014474 € (1.65/1140).

Table 117: Model dependent user charge of railways

| Input to the modal (€ per tonne-km)
Tariff rate Tariff rate
Tonne gross (incl. train) | Tonne-km | Train-km | Tonne-km | Train-km to tonne-km | Total (average per tonne-km)
Dry bulk 1725 0.0014474| 1.65 |0.0014474 0.000957 0.00240
Wet bulk 1270 0.0014474| 1.65 |0.0014474 0.001299 0.00275
Containers 1360 0.0014474| 1.65 |0.0014474 0.001213 0.00266
Average 1140 0.0014474| 1.65 |0.0014474 0.001447 0.00289

A.4.1.3. Toll collection on European main roads

Two assumptions are made for this scenario. One is the aspect of an additional road tax of € 0.15 per km
for trucks (in accordance to the European transportation policy and de German MAUT). The other as-
sumption is the replacement of purchase tax on cars and the MOT for a fixed price per km highway. This
fixed price is € 0.075 and will be charged after 2020 for every driven km on a European highway.

A.4.2. Scenario B: Extended transport policy

This scenario exists of scenario A plus internalisation of external costs plus far-reaching impact of the lib-
eralisation of the rail transport.

A.4.2.1. Internalisation of external costs

It is assumed that all road -, water - and rail users will get an extra levy imposed, with as aim to internalise
the external costs of transport. The background scenario B means that the government will make each
mode of transport more expensive by means of levies, where the road transport will experience a higher
levy then track and inland waterways transport. Because there will be in this background scenario less road
traffic and less congestion then in background scenario A, the impact on the Iron Rhine will be signifi-
cantly different.

The figures which are presented in this paragraph are general, overall figures. The presented figures are a
realistic estimation of the external costs. For making a background scenario for the forecasts this informa-
tion is sufficient. In the CBA study these figures will be elaborated in more detail.

The aim of the internalisation of external costs, is that the user pays the real social costs, and therefore
also takes into account all possible impacts of its transport behaviour, and not only those impacts who
interest himself. The social costs are always larger than its own costs, the difference (taxes excluded) is
called "external costs".

It concerns mainly external costs because of air pollution, climate change, noise hindrance, accidents and
traffic-jams. Please notice that there are also partially internal costs (own costs) are to e.g. accidents, by the
insurance premium, and to traffic-jams, by its own loss of time.
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At this moment users pay already more than their own costs: they pay taxes on fuel, road taxes etc.. There
is, in other words, already a part internalised.

In scenario B it is assumed that all users pay their total social costs in 2030, with a smooth transition, to
start in 2020.

The difficulties or uncertainties hereby are:
= Determine the level of air pollution, noise hindrance, and climate change as a result of transport
in 2020 and 2030.
0 Determine the increase of transport.
0 Determine the evolution of technology.
o Differentiate by transport mode.
= Determine the level of congestion in 2020 en 2030.
o Differentiate to motorway en other roads.
o Differentiate by transport mode.
= Determine the external costs of sound and accidents in 2020, and 2030.
= Determine the taxes on transport in 2020, and 2030, (with the aim to determine the degree of in-
ternalisation).
o Differentiate by transport mode.

These figures are at the moment not available at the necessary detail level for each country in Europe.
There is only fragmented information available, on basis of which we make an estimation of the levy,
which in Europe could be applied in a transport scenario which takes into account the internalization of
the external costs.

a. Road transport

The setting-up of road pricing is intended, both for person cars and freight trucks. Road pricing will be
implemented for passenger cars smoothly as from 2020, to reach the complete implementation of the
marginal external cost in 2030. For freight trucks the policy for 2020 (Eurovignette as described such as in
keep Europe Moving) will be further implemented after 2030 with complete internalisation. The move-
ment has probably the following external costs and taxes in 2030:

Table 118: Estimation of the external costs and taxes for road transport in 2030

Passenger car Freight truck Bus
External congestion costs 0.32 €/vehicle-km | 0.17 €/vehicle-km 0.10 €/vehicle-km
External environmental costs | 0.01 €/vehicle-km | 0.02 €/vehicle-km 0.01 €/vehicle-km
Other external costs 0.04 €/vehicle-km | 0.04 €/vehicle-km 0.04 €/vehicle-km
Regular taxes, e.g. on fuel 0.04 €/vehicle-km | 0.02 €/vehicle-km | -0.04 €/vehicle-km (subsidy)

These numbers for congestion are determined on basis of calculation of INFRASSS, where the extrapola-
tion is done in line with the traffic density to 2020 and 2030. In particular, a yearly growth of congestion
costs of 0.14 for passengers and for freight transport 0.18%.

86 External costs of transport, Update study, 2004, INFRAS & IWW
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It must be stated that the INFRAS 2004 estimates are very high, especially for congestion. Though at the
time the background scenarios were made (2006), this was the only available source at the European level.
Nowadays (end 2008), new studies have been performed showing lower congestion costs.

A new study by CE Delft “Handbook on estimation of external costs in the transport sector”s” has been
published by the European Commission. This study recommends lower values, depending on the situa-
tion (urban or non-urban motorway).

The scenario B taxes most probably will overshoot the external cost issue (while in the current situation
taxes undershoot). This is not a problem though, as the scenario is meant to be a background scenario,
“what if” policy makers would introduce a high tax.

Further we assume that the noise - and accident costs remain constant up to 2020 and 2030, and that the
external environment costs decrease with 1% per year as a result of technological improvements. This is a
continuation of the current recent developments, as in TERM and TREMOVE can be found.

In scenario B the levy for road transport becomes incorporated as follows in the model:

Table 119: Model input (scenario B) extra taxes as a result of internalisation of external costs road trans-
port

Person car Freight truck Bus

2020 0.10 €/vehicle-km | 0.075 €/vehicle-km | 0.05 €/vehicle-km

20301 0.20 €/vehicle-km | 0.15 €/vehicle-km |0.10 €/vehicle-km

The levies in 2020 are half of those of 2030. The figures have been reflected by really charged barrel of
goods or passengers. The levies have been assessed on the low side, to anticipate on the impact of a shift
to a new balance (decrease of the transport volume). For buses the levy is counted on top of current, sub-
sidised, situation.

b. Rail transport

The estimation of external costs of rail transport are shown in the table below.

Table 120: Estimation of external costs rail transport in 2030

Passengers train Freight train
External congestion costs PM PM
External environmental costs | <0.01 €/passenger-km | <0.01 €/tonne-km
Other external costs 0.01 €/passenger-km | 0.01 €/tonne-km

In scenario B a tax of 0.01 € is assumed per passenger- or tonne-km in 2030. In 2020 it will be 0,005
€/km.

The tax is assigned to the operator via the normal user fee and added to the 3.30 € per train kilometre as
defined in scenario A. The taxes are not related to subsidies for passenger transport.

87 Handbook on estimation of external costs in the transport sector, February 2008, CE Delft with INFRAS, IWW,
ISI, University of Gdansk, for DG TREN, European Commission.
http://ec.europa.eu/transport/costs/handbook/index_en.htm
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Table 121: Model input (scenario B): additional taxes resulting from internalisation external costs

Rail

2020 | 0.005 €/passenger-km or tonne-km

2030 0.010 €/passenger-km or tonne-km

The extra taxes due to an internalization policy have been further differentiated by traction type (diesel —
electric), as the use of a uniform tax then lead to the somewhat counterintuitive result that more traffic
was shifted towards the Iron Rhine/diesel traction as the Iron Rhine is shorter.

Based on the actual difference in emissions by diesel and electric trains, and assuming a stepwise introduc-
tion of this tax (50% of taxes in 2020 and 100% of taxes in 2030) the following taxes are applied.

In 2020:
- Electric 0.0035 €/tonne-km
- Diesel: 0.008€/tonne-km

In 2030:
- Electric 0.007€/tonne-km
- Diesel: 0.016€/tonne-km
c. Inland shipping and aviation

Inland shipping and aviation do also have external costs:

Table 122: Estimation of external costs inland shipping and aviation in 2030

Inland shipping Aviation
External congestion costs PM PM
External environmental costs | 0.02 €/tonne-km | 0.01 €/passenger-km
Other external costs 0.00 €/tonne-km | <0.01 €/passenger-km

Scenario B has an additional tax for inland shipping and aviation of 0.01 €/tonne-km in 2030. In 2020
halve of these values are used.

Table 123: Model input (scenario B): additional taxes resulting from internalisation external costs

Inland shipping Aviation

2020 | 0.005 €/tonne-km | 0.005 €/passenger-km

2030 | 0.010 €/tonne-km | 0.010 €/passenger-km

A.4.2.2. Far-reaching effects liberalisation rail transport

Additional to the policy in scenario A special focus is given to the far-reaching effects of liberalisation of
rail transport in scenario B. In short, this implies that the scenario assumes that measures with respect to
liberalisation (also planned in A) will have a larger impact on costs and travel times in rail transport.

In summary:
- Increased interoperability rail sector and improved “quality of services”
- Far-reaching liberalisation impacts: complete separation between rail infrastructure and operations,
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- Complete opening of the goods market and the international passenger market in Europe.

Quantification of these measures has been carried out in ASSESS, and used in TRANS-TOOLS (policy
scenario 3). The figures show the differences in costs between scenario A en B, in 2020 en 2030.

Table 124: Quantification liberalisation measures in scenario B, compared to scenario A
Source: TRANS-TOOLS, elaboration from ASSESS, Final Report Annex V (Martens et al., 2005)

Measure

Implementation

Updating the interoperability directives on high-speed
and conventional railway networks

- Rail freight travel time: -2%

Third railway package: improving quality of the rail
freight services

- Rail freight travel time: -10%

First railway package: separated functions of manage-
ment of infrastructure and service operation and opened
access to international services

- Ralil freight travel cost: -2%
- Rail freight travel time: -2%

Second railway package: opening up the national and
international freight market

- Rail freight travel cost: -3%
- Rail freight travel time: -5%

Third railway package: gradual opening-up of interna-
tional passengers services

- Rail passenger cost: -2%
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Annex B: Rall routes
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B.1. Analysis of possible rail routes in Germany

In the different scenarios, we make a separation between a situation with the Iron Rhine and a situation
without an Iron Rhine. In order to do this, separate networks are made for the forecast year. Each of
these networks is used as input for the rail assignment mode. In the future networks, other planned infra-

structure projects are also taken into account.

For the trains from Antwerp in the direction of Germany and the related calculation of the Generalised
Costs it is important to know which route is chosen on the network in Germany. This is especially impor-
tant since in the case of routes in Southern direction along the historical Iron Rhine the trains have to be
turned or make large detours. The same holds for if the Montzen route is chosen. Since the A52 variant
has a curve to the south this analysis is not relevant in that case.

The possible routes are detailed with maps for both the Iron Rhine and the Montzen route. The maps
below are thus not a result but an input to the Trans-Tools model.

This information is used in chapter 11.2.3.3 “The general assi

gnment model” on page 71.

Figure 20: Change of direction in Aachen for southern bound routes in Germany V|athe Montzen route
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Figure 21: Northern bound routes in Germany via the Iron Rhine

aker BN ST RNomb =
N W8 N ) o eSS i £

Halser Berg Trompet w{{ .
2 Rumeln *Tiad

B.em way for freight tralns k-HalG  Hohenbudba-

over ,Irone Rhine* to nECERD

J north and east europe | SR SVF K-Linn ang
D-Ra Frelght line in the

e
W R “ 8 corstns * 559 M| i
'glsterath LA {
USSEL ]
Heiebnusn ]Kaa,s‘:‘!‘éeé“"'”’sbf 5 \gﬁ 5's Rhine corridor
— MONCHENGLADBACH TR Bdttgen 2
—

Roermaond
A

- hdahl
R-Geneicken Kleinenbroicl ENEUE S D_ _ E;:-CE Hiv- 2=
. Dalheim MG‘ e’Ws}; R Rbf = KORSCHENBROICH
Dbz Pen Aheydt Hbf Holzheirm 3 D ,sho
A:sbeck WEGBERG - r L ) Drfuss ?
Wickrath R-Odenkirchen / Anerhenigen D-G
- Herrath |/ JUCHEN 7 Kapellen- Nieve -Hem migih
Hechneu e velinghoven eim ¢
/  Heinsberg Kireh /4 revenbroich Mo I\ LEICHLINGEN
{Rheini] o FAKELENZ Dormagen R arfagnigld (Rheinl)
Obarbruch & Gustorf D-Bayerwerk l
(Rheint) Baal Rommerskirchen Opladen
aal Gbf Frimmersdf Worri
Schisrwaldenrath Baal snc?r'.n?eglﬁ" ‘ %EMESHB'S;
W Blrgden e rachelen S t a = L-Schiebus

;lllrath
GEILENKEHCHEN

K- Durmwm

h Linnich ({ BEDBURG Ly i
\qunrwlch—Tetz m(uilasch Pulheim = g erIw
Lo uadrat]
Duttendort Ederen ¥ \\qJﬁhch Broich Pa!'gia;&c:iréh Jchendol’}chhEn L {m ,'! KKODEPG}N
PALENBERG S oeh Nord Bergl(ﬂcmgsdorf /
Vs ' ABUj
e
K

H-Alt-Merkstein Kr .lull
H- Aug SChmi ft- Pfﬂ{? Kifchberg @ Jill- Forschungszentrum

Haanrade X Anna o ib Jab Nord NS

HERZOGENRATH

schw-

Eschw Wais- v_,Fleinz
Kohlscheid ‘Wesl Talb!h weuer
Haaren

{b-Aachen)

Langerwehe
Dire

Erftstagt
E-Nothberg b Sl  Nieder
dHD s hweiler 9 = Durlerl vaakilmebp!au ;l:gliar
lendorf ein e 3 el 2
ASS\‘;I A Rnte Erde St (Rheink” w?g‘:zacf? Lendarsdorl uren Rgrnkirstr?'!ie w \ Zean
AA Kreuzau g\ f-reuzau Tuc Waldorf.
Lo CHEN talsperre G .ri,',izh \J P Kreuzau EifelstraBe WE"E"“"""S' Rmsdﬂr‘ West Bmm 3

Figure 22: Change of direction in Neuss for southern bound routes in Germany via the Iron Rhine, com-
pared to alternatives
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The option for a change of direction in Neuss has been determined by comparing it with a change of di-
rection in Viersen and longer routes without requiring a change of direction. The option via Neuss has the
lowest generalised costs, and will therefore always be used. The red option will not be used.
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B.2. Rall routes in variant “Historical Iron Rhine
_ 2AH

The flows resulting from the calculations with the trade and modal-split model of TRANS-TOOLS and
the combination with the results from the ECORYS/CPB container model (described in the previous
section) are assigned to the rail network. For the TRASN-TOOLS flows an all-or-nothing assignment rou-
tine is applied on basis of transport distances taking into account a border resistance. The flows resulting
from this assignment on the Iron Rhine and on the Montzenroute are considered as the common poten-
tial for the Iron Rhine and the Montzenroute. In a next step the assignment of flows to either the Iron
Rhine or the Montzenroute is made based on the Generalised Costs method as described in section 11.2.4;
the results of the generalised costs method are not shown in this section but will be discussed in the next
section.

By a selected link analysis it is determined which OD flows are assigned to the Iron Rhine and which are
assigned to the Montzen route. In the figures below the selected link analyses is shown from the all-or-
nothing assignment routine, which should be considered an intermediate result. Figure 25 shows the flows
of the Iron Rhine and Figure 24 the flows of the Montzen route. Both figures represent the 2A 2020 sce-
nario in the case of reactivation of the Iron Rhine. In Figure 23 the flows on the Montzen route are
shown in the case of no reactivation of the Iron Rhine.

It can be noted that when comparing the selected link analysis of the Iron Rhine and the Montzen route
with reactivation of the Iron Rhine the main differences can be found on the Belgium side. The area cov-
ered on German side is comparable.

In the figure below we see the selected link analysis for the potential of the Montzen route and the Iron
Rhine with the base variant for the year 2020 under the 2A scenario. The first map is the Montzen route
without reactivation of the Iron Rhine and the other two maps are respectively the Montzen route and the
Iron Rhine after reactivation. An interesting difference to note between the situation without and with
reactivation of the Iron Rhine is that the Iron Rhine attracts flows from France that would otherwise go in
the direction of the German-French border.

Comparing the potential of the Montzen and the Iron Rhine after reactivation we see that the main differ-
ence of the hinterland lies on the Western side where the Iron Rhine serves the routes through the more
Northern part of Belgium and the Montzen route the more southern parts. On the eastern side the aggre-
gated hinterland is similar.
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Figure 23: Transport flows on the Montzen route in scenario 2A 2020 without reactivation Iron Rhine (only
links with more than 25000 tonne)

Figure 24: Transport flows on the Montzen route in scenario 2A 2020 with reactivation Iron Rhine (only
links with more than 25000 tonne)

A
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Figure 25: Transport flows on the historical Iron Rhine in scenario 2A 2020 with reactivation Iron Rhine
(only links with more than 25000 tonne)

The table below contains the main flows on the Iron Rhine and Montzen route, for 2030 in the scenario
“Historical Iron Rhine — 2A”. The unit of the figures is the amount of transported tonnes.

Table 125: Flows from and to Belgium per route, in tonnes, 2030, scenario “Historical Iron Rhine — 2A”
Note: limited to relations with Germany, Poland, Russia, Austria, Hungary, Italy, France, Denmark, Czech Repub-
lic, Sweden, Norway, Slovakia, Bulgaria. Flows to other countries and through traffic is not included.

Flows to Belgium Flows from Belgium

origin destination Iron Rhine | Montzen | origin destination Iron Rhine | Montzen
Bulgaria Prov. Antwerpen 163.819 Prov. Antwerpen Denmark 35.626 4.787
Russia 196 Russia 24.264

Germany 1.869.293 | 440.885 Austria 659.281 | 213.092
Czech Republic 69.142| 13.304 Czech Republic 6.632 7.370
Poland 69.071 1.904 Germany 2.327.765| 508.983
Sweden 11.670 2.382 Hungary 30.962| 22.285
Slovakia 4.458 5.928 Italy 43.670

Austria 417.593 | 224.335 Norway 1.500

Finland 1.586 Poland 380.520 819
Hungary 16.179| 33.946 Sweden 86.990

Italy 45.023 Slovakia 4.420 242
Norway 238 Prov. Brabant Wallon Denmark 659
Germany Prov. Brabant Wallon 103| 11.801 Russia 1.164
Sweden 199.928 Czech Republic 822
Norway 399 Germany 43.730| 65.515
Russia Prov. Hainaut 492 Norway 5.383
Germany 732 | 159.928 Sweden 75.453
Czech Republic 10.725 | Prov. Hainaut Denmark 11.738
Poland 402.572 Russia 11.261
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Flows to Belgium Flows from Belgium
origin destination Iron Rhine | Montzen | origin destination Iron Rhine | Montzen
Sweden 515.883 Czech Republic 3.113
Norway 1.067 Germany 10.161 | 256.210
Germany Prov. Liege 19| 36.019 Norway 16.896
Czech Republic 13.780 Poland 11.502
Poland 1.674 Sweden 3.901
Sweden 189.336 | Prov. Liege Denmark 1.364
Slovakia 909 Austria 831
Austria 3.861 Czech Republic 2.790
Italy 27.173 Germany 34.697 | 727.419
Germany Prov. Limburg (B) 206.578 | 348.321 Italy 20.004
Czech Republic 4.184| 13.106 Norway 3.289
Poland 16.908| 52.965 Poland 16.589
Sweden 2.219 6.950 Sweden 11.985
Slovakia 3.926| 12.298 Slovakia 442
Austria 5.930| 18.552 | Prov. Limburg (B) Denmark 573 926
Hungary 1.313 4115 Russia 5.680 5.041
Italy 12.425| 30.548 Austria 12.971| 39.076
Norway 54 171 Czech Republic 2.372 6.903
Russia Prov. Luxembourg (B) 286 Germany 123.314 | 107.219
Germany 48| 13.406 Hungary 1.029 3.222
Slovakia 238 Italy 27.288| 56.117
Austria 440 Norway 634 546
Germany Prov. Namur 61 7.012 Poland 3.026 7.016
Germany Prov. Oost-Vlaanderen 183.858 | 21.650 Sweden 1.754 1.575
Czech Republic 5.273 586 Slovakia 1.783 5.586
Poland 20.149 Prov. Luxembourg (B) | Denmark 193
Sweden 396.446 Russia 600
Slovakia 2.857 5.184 Austria 3.104
Austria 1.219 4.474 Germany 1.042| 16.338
Hungary 3.739| 142.899 Slovakia 113
Germany Prov. Vlaams-Brabant 32.566 | 46.399 | Prov. Namur Ukraine 259
Poland 134 79 Czech Republic 101
Sweden 15.940 9.351 Germany 68.895 | 373.252
Slovakia 257 2.825 Poland 906
Austria 1.737| Prov. Oost-Vlaanderen | Denmark 9.904
Germany Prov. West-Vlaanderen| 120.606| 56.721 Ukraine 1.125
Czech Republic 31.258 | 14.030 Austria 9.409 9.242
Poland 564 920 Czech Republic 4.089 3.855
Sweden 20.006 247 Germany 771.934| 30.162
Slovakia 467 4.764 Hungary 5.579 5.579
Austria 4.522| 32.234 Norway 895
Hungary 44.694 Poland 4.667
Sweden 222.621
Slovakia 84 142
Prov. Vlaams-Brabant | Austria 790 1.589
Germany 5.526 4.849
Italy 1.794
Norway 369 217
Sweden 154 91
Prov. West-Vlaanderen | Denmark 5.729 1.206
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Flows to Belgium Flows from Belgium

origin destination Iron Rhine | Montzen | origin destination Iron Rhine | Montzen
Russia 1.554 323
Austria 250 3.015
Germany 80.680| 34.583
Hungary 20.411
Norway 7.772 2.102
Poland 37.273 7.754
Sweden 2.261 345
Slovakia 263 1.102

B.3. Calculation of the generalised costs for

different routes

The selected routes in Germany in section B.1. of this annex, especially the location of the turn that has to
be made in order to reach specific relations, and the common potential determined as described in sec-
tion B.2. are inputs to the calculation of the Generalised costs. The calculation of the generalised costs is
much broader and uses all other relevant cost aspects. The method applied is described in section 11.2.4

on page 72 and the specific cost elements are described in detail in annex C and D.

In order to have insight in the way the generalised costs are calculated an illustrative computation is made
as shown in Table 126. In this example we consider the transport of goods of category 9 (machinery etc.)

from Antwerp to Dortmund, transported in containers.

Table 126: Illustration of generalised costs from Antwerp to Dortmund by rail

Montzen Iron Rhine

Distance (km) 339 273
Average speed (km/h) 70 70
Total time needed (h) 4.84 3.90
Average volume per train (tonne/train) 815 815
Fuel Diesel Electric
Average fixed costs train operator (€/train-hour) 180.00 179.00
Total fixed costs (€/train-hour) 871.71 698.10
Average variable (€/train km) 3.70 3.70
Average energy costs (€/train km) 2.30 3.80
Average infrastructure fee (€/train km) 3.30 3.30
Total variable costs (€/train) 3152.70 2948.40
Extra.costs last mile for changing direction 236.35

(€/train)

Extra.costs last mile for electric shunting cost 14501

(€Eftrain)

Value of the goods (€/train) 642.86 484.11
Total cost for a train 5048.64 4130.61
Total cost per tonne 6.19 5.07
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As can be seen in Table 126, the shorter distance for the Iron Rhine is the main difference between the
two alternatives. This shorter distance means smaller fixed costs of renting rail equipment and smaller
variable costs (infrastructure fee+energy). A second advantage is that the use of diesel trains on the Iron
Rhine allows to avoid the cost of the last mile that has to be done using a diesel locomotive. The total
cost difference is 1.12 € per net tonne transported.

In this example, the generalized costs via the Iron Rhine costs are only 78% of the costs via the Montzen
route. The majority of the traffic that switches from the Montzen route to the Iron Rhine has however a
cost advantage lower than presented in this example.

Some more examples for routes between Antwerp and Germany are shown in the following table. The
location (corresponding to the codes in the table) of where the regions feed into the rail network are
shown are shown in the figure below.

In the table below, some examples are show all in relation with Antwerp. It is clear from this table that for
Antwerp the Iron Rhine is in most cases the best alternative. For other regions in Belgium the Montzen
might be a better route. For Essen the costs for all loading types are shown where for the other regions in
the table only one loading type is selected plus for all the container costs are shown.
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Table 127: Generalised costs for the Iron Rhine and the Montzen Route for a selection of region in relation

with Antwerp, 2020

. . Cost for Cost for .
Region Code Loading type Iron Rhine Montzen Difference
Essen, Kreisfreie Stadt 59 Aggro/food 2.69 3.95 1.26
Essen, Kreisfreie Stadt 59 Coal/bulk 2.65 3.90 1.26
Essen, Kreisfreie Stadt 59 Ore 2.67 3.93 1.26
Essen, Kreisfreie Stadt 59 Metal 2.58 3.79 1.21
Essen, Kreisfreie Stadt 59 Chemical 2.54 3.72 1.18
Essen, Kreisfreie Stadt 59 Containers 4.34 5.37 1.02
Mettmann 68 Metal 2.84 3.65 0.81
Mettmann 68 Containers 4.33 4.56 0.23
Koln, Kreisfreie Stadt 74 Coal/bulk 2.78 3.55 0.78
Koln, Kreisfreie Stadt 74 Containers 4.53 4.79 0.26
Leverkusen, Kreisfreie Stadt 75 Ore 2.94 3.74 0.80
Leverkusen, Kreisfreie Stadt 75 Containers 4.80 5.03 0.23
Erftkreis 78 Aggro/food 2.87 3.42 0.56
Erftkreis 78 Containers 4.62 4.45 -0.16
Euskirchen 79 Aggro/food 3.93 4.69 0.77
Euskirchen 79 Containers 6.31 6.39 0.08
Rhein-Sieg-Kreis 83 Coal/bulk 2.98 3.81 0.84
Rhein-Sieg-Kreis 83 Containers 4.87 5.10 0.23
Gelsenkirchen, Kreisfreie Stadt 85 Chemical 2.72 3.89 1.17
Gelsenkirchen, Kreisfreie Stadt 85 Containers 4.65 5.64 0.99

Figure 26: Locations where the regions feed into the rail network

£

The purple line on the top left of the figure is where the Iron Rhine is located and the purple line on the
bottom left of the figure is where the Montzen route is located. In the figure one can see that the NUTS 3
regions are selected in such a way that all northern and southern directions for both the Iron Rhine and
the Montzen route are covered. Destination further away will have similar cost differences.
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B.4. Capacity of rail routes

This paragraph describes our assumptions on the rail capacity.

B.4.1. Capacity on the Iron Rhine route

Infrabel and ProRail state that, based upon the actual track layout (to a large extent single track) the Iron
Rhine (historical track) will have a maximum capacity of 72 freight trains per day in both directions to-
gether, in all variants. See Annex T: Advice 2007 “Commissie Onafhankelijke Deskundigen 1Jzeren Rijn”
on page 297 for more details. Additionally, DB Netz states that it is unrealistic to consider a low capacity
line (i.e. of 72 trains per day) for a new constructed or an upgraded infrastructure of Iron Rhine in Ger-
many.

B.4.2. Capacity on the Montzen route

We do not know what the maximum capacity is on the Montzen route. Infrabel states that in all scenar-
ios, the Montzen route has enough capacity to cope with the number of trains that is forecasted, taking
into account the planned investments (see L.1.1. Reference scenario on page 258). The forecasted num-
ber of trains can be found in the table below.

Table 128: Number of freight trains on the Montzen route if the Iron Rhine will not be build

Reference scenario — 2A | Reference scenario — 2B Refe.rgn.ce scenar.io - 2A
sensitivity analysis +20%
2020 2030 2020 2030 2020 2030

Antwerp - Aarschot 88.6 102.9 92.2 111.7 106.3 1235
Aarschot - Hasselt 92.3 104.9 95.4 112.8 110.8 125.9
Hasselt - Tongeren 79.4 91.4 82.6 99.5 95.3 109.7
Tongeren - Montzen 77.5 89.4 80.8 97.7 93.0 10.3
Montzen - Germany 71.8 83.1 75.6 93.0 86.2 99.7

B.4.3. Capacity in Germany

DB Netz states that in all scenarios, the German existing rail links have enough capacity to cope with the

number of trains that are forecasted.
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Annex C: Composition of costs of
rail operators

We consider three types of costs:
- average fixed costs (€/h): costs locomotive, wagon, personnel and overhead

- average variable costs (€/train-km): infrastructure fee, shunting costs, externality tax (only in
background scenario 2B)

- average energy costs (€/train-km): distinguishing diesel from electric traction.

We have calculated these costs for 4 types of loads: container, general cargo, dry bulk and wet bulk. All
costs are expressed in €2005

C.1. Average fixed costs

We used the assumptions below to come to a cost in €/h for locomotive, wagon and personnel.

C.1.1. Locomotive

Table 129: General assumptions for the operator costs for locomotives

Source: “Vergelijkingskader modaliteiten” and own calculations

diesel | electric

type

Class 66 | BR 152
purchase price per piece (including safety system) € | 2469882 | 3252011
number of locomotives 1 1
depreciation (number of years) 20 20
maintenance costs(%) 6.25 6.25
insurance cost (%) 15 15
rest value (%) 10 10
number of working days 300 300
number of working hours/day 6.5 6.5

C.1.2. Wagon

Table 130: General assumptions for the costs for wagons
Source: “Vergelijkingskader modaliteiten” and own calculations

container general cargo wet bulk dry bulk

type diesel electric diesel electric diesel | electric| diesel electric

Sgns 691 | Sgns 692 | Hbbillns 305 | Hbbillns 306 | Zaces | Zaces |Falns 183 |Falns 183
number per train 29 29 25 25 18 18 30 30
loading capacity per 3 3 285 285 58.3 | 583 65 65
wagon (TEU) or tonne
rental price per day 21.40 21.40 17.39 17.39 2470 | 24.70 15.85 15.85
number of working 6.5 6.5 6.5 6.5 65 | 65 6.5 6.5
hours per day
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We have added for the container wagons value of time of 3 containers at 0.65 € each.

C.1.3. Personnel

For this, only the cost of the driver at 50 €/h (source is personnel communication ERS) is taken into ac-
count. Other personnel costs are included in shunting costs?

On top of these three cost elements, an overhead of 20% is assumed. This leads to the following fixed
costs.

Table 131: Average fixed operator costs for personnel
Source: own calculations

container General cargo wet bulk dry bulk
diesel | electric | diesel |electric| diesel |electric | diesel |electric

average fixed costs (€/h) | 178.56 | 179.816 | 144.256 | 145.52 | 146.06 | 147.32 |151.76| 153.02

C.2. Average variable costs

C.2.1. Infrastructure fee

For the infrastructure fee, 3.30 €/train-km is assumed. We know that this does not corresponds to today’s
reality, but it is supposed to be the case in 2015.

In the B policy option this infrastructure fee is increased with an externality tax:

Table 132: Externality tax
Source: ASSESS study

2020 (0,005 €/ tonne-km

2030 0,010 €/ tonne-km

The extra taxes due to an internalization policy have been further differentiated by traction type (diesel —
electric), as the use of a uniform tax then lead to the somewhat counterintuitive result that more traffic
was shifted towards the Iron Rhine/diesel traction as the Iron Rhine is shorter.

Based on the actual difference in emissions by diesel and electric trains, and assuming a stepwise introduc-
tion of this tax (50% of taxes in 2020 and 100% of taxes in 2030) the following taxes are applied.

In 2020:
- Electric 0.0035 €/tonne-km
- Diesel: 0.008€/tonne-km

In 2030
- Electric 0.007€/tonne-km
- Diesel: 0.016€/tonne-km
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C.2.2. Shunting costs

For the shunting costs, we assumed a cost of 411.65 €/train for diesel and electric trains, including the
personnel costs. In order to get a number for train-km, we assumed that average international train trip is
about 1000 km long.

The additional shunting costs for electric trains related to the first and last km are not included in the costs
presented here but will be added depending on the need for turning of the train. It will be made sure that
for an electric train always 30 minutes at the start and 30 minutes at the end of the trip will be added. So in
case of turning the train in Neuss or Aachen no double count will be included, but then only once 30
minutes will be added at the other end of the electric train trip.

Table 133: Shunting costs and distance
Source: “Vergelijkingskader modaliteiten” and own calculations

diesel electric
shunting costs (including personnel) 411.65 411.65
number of km (average) 1000 1000

This gives an average variable costs of:

Table 134: Average variable operator costs for shunting
Source: “Vergelijkingskader modaliteiten” and own calculations

container General cargo wet bulk dry bulk

variable costs (€/train-km) - - - —— — -
diesel | electric | diesel | electric |diesel | electric | diesel | electric

For background scenario 2A 3.71 3.71 3.71 3.71 3.71 3.71 3.71 3.71

For background scenario 2B in 2020| 840 | 840 | 7.71 | 7.71 | 971 | 9.71 |10.21| 10.21

For background scenario 2B in 2030| 13.09 | 13.09 |11.71| 11.71 [15.71| 15.71 |16.71| 16.71
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Annex D: Cost model for energy
costs of diesel and electricity

We have applied a cost model that gives for an exogenous crude price the expected diesel price and elec-
tricity price for freight rail traction.

This model is the TransCar model. It derives detailed energy prices for rail operations from the oil price
forecast of the EIA, and cost and efficiency data for the production of electricity by gas powered stations.

D.1. Energy costs for rail operations

The tables below give an overview of the calculation results for diesel and electric trains.

Major assumptions are:

The average crude oil price is 60.80$ for 2020 and 71.76$ for 2030 (price level 2005).
Electricity is produced with a new power station running on natural gas.

The spread between diesel and crude oil is stable.

Natural gas prices stand in a fixed proportion to crude oil prices.

CO; permits are needed for natural gas and for diesel (40 €/tonne of CO2).

Table 135: Energy costs
Source: TransCar model and own calculations

container general cargo wet bulk dry bulk
diesel | electric | diesel | electric | diesel | electric | diesel | electric

electric kWh or diesel litre perkm| 7.11 | 27.43 | 481 | 19.29 | 5.38 | 22.86 | 8.66 | 44.54

cost per kWh or per litre( €) 2020 | 0.54 0.08 0.54 0.08 0.54 0.08 0.54 0.08

cost per kWh or per litre (€) 2030 | 0.64 0.09 0.64 0.09 0.64 0.09 0.64 0.09

Table 136: Average variable operator costs for energy
Source: own calculations

container general cargo wet bulk dry bulk
diesel | electric | diesel | electric |diesel | electric | diesel | electric

average energy costs (€/train-km) 2020| 3.85 231 2.60 1.63 291 1.93 4.69 3.75

average energy costs (€/train-km) 2030 | 4.53 2.53 3.07 1.78 3.43 2.10 5.52 4.10

The assumptions on the diesel prices and natural gas prices as a function of the crude oil prices can be
found in the paragraphs below.

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 199



TRANSPORT & MOBILITY -

LEUVEN THN®

Your link to integrated analyses !

D.2. Detailed model calculations for diesel

We take the diesel price before taxes, international quotations (London). The following relation was esti-
mated for the period January 2001 to January 2008. In this period, crude oil prices varied between 19 en
97 $/bbl (barrel of oil).

diesel price (in $/bbl) = 0.953 + 1.20 * [ crude oil price for Brent (in $/bbl) ]

diesel price per liter = [ price per barrel ] / 159

For 1 MWh (megaWatthour) power input in a diesel locomotive one needs 3.41 MMBtu and there are 5.825
MMBtu in a bbl.

This gives:
price of 1 MWh diesel input in a locomotive = 3.41 / 5.825 * [ diesel price (per/bbl) ]
thermal efficiency of diesel locomotive is 30% .

CO; permit cost = 33 €/MWh

D.3. Detailed model calculations for electricity

D.3.1. Natural gas cost of 1 MWh produced in power station
We take that natural gas prices delivered to electric power stations are equal to 80% of the crude oil prices.
conversion efficiency of natural gas in a power station = 55%

energy only price of 1 MWh elec input in a locomotive = (0.8 / 0.55) * (3.41/5.825 ) * [crude oil price]
D.3.2. Non energy cost of 1 MWh electricity

This consists of a transmission cost, a power plant cost and a CO; permit cost

The transmission cost = 8 €/MWh (average cost of Elia, rail is not a base load consumer and the con-
sumption is spread over the territory, so there is no need to give a discount.

Elia revenue (2007) 714 | million €
Belgian power market 90 | TWh
Implied transmission tariff 7.93| €/MWh
Transmission tariff (rounded) 8| €/MWh

The non fuel cost of the power plant equals:
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Non-fuel cost

Plant construction cost 600 | € kW
Utilization (no base load) 50%
Depreciation period power plant 20 |years
Yearly capital cost (r=7.5%) 58.86 | € kW
Power production 4.38 | MWh/kW
Capital cost per MWh 13.44 | €/MWh
Plant maintenance cost 5.00 | €/ MWh
Total plant non-fuel cost 18.44 | €/ MWh
Transmission cost 8.00 | €/MWh
Total non-fuel cost 26.44 | €/MWh

The CO; permit cost (40 €/tonne CO; in 2020) is 12.75 €/MWh.
The sum is 34.44 €/MWh +12.75 €/MWh

D.4. Comparing diesel and electricity

Comparing diesel and electricity per MWh of power delivered in to locomotive.

Electricity price (€/MWh) = fixed part + energy part
= 34.44 + [CO; permit cost] + (0.8 /7 0.55) * (3.41/5.825 ) * [crude oil price in €]
= 34.44+ 12.75 + 0.8515 * [crude oil price in € per barrel]

Diesel price (€/MWh)
=(1/0.30) * (3.41/5.825) * [crude oil price in € per barrel] + [CO; permit cost]
= 1.95 * [crude oil price in € per barrel] + 33

Example:
For an oil price of 50 €/bbl, one has:

Electricity cost = 97.2 €/MWh
Diesel cost = 130.5 €/MWh

The driving forces behind the differences are:
- The poor efficiency of the energy conversion in the diesel loc (30% versus 55% in natural gas
plant).
- Higher CO; permit cost of diesel because of its larger CO, emission content and the poorer en-
ergy conversion efficiency.
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Annex E: Container model

E.1l. Introduction

When developing the ECORYS/CPB model a lot of work and time was used to determine the cost matrix
and the data about the container flows between all hinterland regions and ports. Within this study it was
not considered necessary to repeat this exercise. Therefore TNO has delivered to ECORYS the changes
in generalised costs due to the reactivation of the Iron Rhine. This has been used by ECORYS as input to
make changes to the already existing cost matrices. With this input ECORYS has run the model for the
years 2020 and 2033 using data about the transport flows from the study “\erruiming van de vaarweg van de
Schelde”.

In this SCBA, the container modal has been used to determine the modal shift. The total transport flows
were calculated by Trans-Tools and remained as they were. The Trans-Tools modal shift was modified by
the container model shift.

E.2. Development of the container model by
ECORYS/CPB

The data about container flows in the container model is based on the years 1997 and 2002. This data has
been based on data sources such as:

Freight transport statistics;

“Transport Economisch Model”(TEM);

Transhipment data for the ports of Rotterdam, Antwerp, Le Havre, Hamburg and Bremen;
Modal-split data for the ports of Rotterdam, Antwerp, Le Havre, Hamburg and Bremen;
Shares of containerised transport in the ports;

For German regions volume in tonnes for the year 1997 per hinterland region, per port and per direc-
tion.

For Antwerp data about hinterland flows from the Port of Antwerp (GHA).

All these sources have been used to construct per port the volumes of containerised transport by hinter-
land region and by hinterland mode. The volumes in tonnes have been translated into the volumes in
TEU by applying tonne/TEU ratios (dependent on the port, these ratios vary between 9.5 - 11.5 tonnes
per TEU).

Based on this data a logit model has been calibrated that predicts the market shares of the ports and the
market shares of the modes in the hinterland transport. A detailed description of the model can be found
in the report “Ontwikkeling marktaandeelmodel containersector”, ECORY'S, 15 January 2004.

Forecasts of the container flows for the years 2020 and 2033 have been made for the study “Verruiming van
de Schelde”. This has been done by extrapolating trends from the past to the future. In this forecasting
method, for Antwerp the reactivation of the Iron Rhine is not taken into account.
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In the next two tables, overviews are given of the volume of container flows in TEU between the port of
Antwerp and the hinterland regionses.

Table 137: Volume container transport in 1000 TEU between Antwerp and hinterland regions by mode of
transport in the year 2020
Source: ECORYS, result from study “Verruiming van de Schelde”

2020 roads| rail |inland waterways | Antwerp

x 1000 TEU
1 Schleswig-Holstein 06| 04 0.2 1
2 Hamburg 146 9.8 0.0 24
3 Niedersachsen-Nord 0.0 0.0 10.0 10
4 Niedersachsen-West 29 00 4.9 8
5 Niedersachsen-Siid-Ost 54| 0.0 0.0 5
6 Bremen 14| 0.3 8.3 10
7 Nordrhein-Westfalen-Nord 2141 0.0 0.3 22
8 Ruhrgebiet 94.8| 24.2 304.2 423
9 Nordrhein-Westfalen-Sud-West | 92.1| 65.7 171.6 329
10 Nordrhein-Westfalen-Ost 46.8| 0.6 0.0 a7
11 Hessen 13.0| 14 126.6 141
12 Rheinland-Pfalz 39.1| 0.0 132.3 171
13 Baden-Wiirttemberg-Nord-West 34| 0.0 99.0 102
14 Baden-Wirttemberg-Ost 46| 0.0 24.1 29
15 Baden-Wirttemberg-Sid-West 22| 0.0 0.0 2
16 Nordbayern 6.9| 0.0 0.2 7
17 Ostbayern 01| 14 0.6 2
18 Sudbayern 48| 59.4 0.0 64
19 Saarland 14.1| 0.0 0.0 14
20 Berlin 25 00 0.0 3
21 Mecklenburg-Vorpommern 0.2| 0.0 0.0 0
22 Brandenburg 0.0 0.0 0.0 0
23 Sachsen-Anhalt 0.5| 0.0 0.0 1
24 Thiringen 1.0 0.0 0.0 1
25 Sachsen 11| 0.9 0.0 2
26 Groningen 36| 00 0.0 4
27 Friesland 59| 0.0 0.0 6
28 Drente 4.6 0.0 0.0 5
29 Overijssel 9.6| 0.0 0.0 10
30 Flevoland 79| 0.0 0.0 8
31 Gelderland 26.4| 0.0 12.8 39
32 Noord-Brabant 172.1f 0.0 42.0 214
33 Limburg 37.1| 0.0 0.0 37
34 Noord-Holland 20.8| 0.0 52.2 73
35 Utrecht 49| 0.0 2.6 8
36 Zuid-Holland (excl. Rijnmond) 139.0f 0.0 0.0 139
37 Rijnmond (Rotterdam) 48.2|368.4 1346.6 1763

8 The volume of container transport by rail between Antwerp and Limburg appeared to be too high in the container
volumes in 2020 and 2033. From statistics and practice it is known that currently there are no volumes of container
transport by rail between Antwerp and Limburg. Therefore, these results have been corrected by replacing these
figures by zero.
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2020 roads| rail |inland waterways | Antwerp

x 1000 TEU
38 Zeeland 333| 24 60.2 96
39 Luik 82.5| 29.9 15 114
40 Limburg 150.3| 8.5 58.9 218
41 Provincie Luxemburg 16.4|100.4 0.0 117
42 Namen 30.0f 0.0 0.0 30
43 Provincie Antwerp 446.1]101.4 273.1 821
44 Brabant 176.5| 2.9 0.0 179
45 Henegouwen 70.8| 12.3 0.0 83
46 West-Vlaanderen 256.3| 33.6 6.3 296
47 Oost-Vlaanderen 454.9| 0.0 3.1 458
48 Antwerp stad* 0.0 0.0 0.0 0
49 Zeebrugge 3.31490.6 3.9 498
50 Nord-Ouest 378.7| 37.0 46.8 462
51 Nord-Est 119.5| 39.6 32.8 192
52 Sud-Ouest 5.6| 15.6 0.0 21
53 Sud-Est 19.7| 345 0.0 54
54 Overig 19.1|531.0 88.5 639

total 3117|1972 2913 8 003

Table 138: Volume container transport in 1000 TEU between Antwerp and hinterland regions by mode of
transport in the year 2033
Source: ECORYS, result from study “Verruiming van de Schelde”

2033 roads| rail |inland waterways | Antwerp

x 1000 TEU
1 Schleswig-Holstein 1.0 05 0.1 2
2 Hamburg 228 6.3 0.0 29
3 Niedersachsen-Nord 0.0 0.0 171 17
4 Niedersachsen-West 56| 0.0 5.2 11
5 Niedersachsen-Sid-Ost 6.6| 0.2 0.0 7
6 Bremen 3.5 0.2 11.4 15
7 Nordrhein-Westfalen-Nord 25.9| 0.0 0.3 26
8 Ruhrgebiet 215.6| 23.2 387.6 626
9 Nordrhein-Westfalen-Sud-West | 193.4| 59.0 202.0 454
10 Nordrhein-Westfalen-Ost 57.71 0.2 0.0 58
11 Hessen 352 14 191.3 228
12 Rheinland-Pfalz 88.1| 0.0 167.0 255
13 Baden-Wirttemberg-Nord-West 99| 0.0 162.1 172
14 Baden-Wirttemberg-Ost 115, 0.0 33.7 45
15 Baden-Wiirttemberg-Sid-West 27| 0.0 0.0 3
16 Nordbayern 88| 0.0 0.1 9
17 Ostbayern 03| 19 1.1 3
18 Sudbayern 15.4| 80.4 0.0 96
19 Saarland 17.8| 0.0 0.0 18
20 Berlin 3.2 0.0 0.0 3
21 Mecklenburg-Vorpommern 0.3| 0.0 0.0 0
22 Brandenburg 0.0 0.0 0.0 0
23 Sachsen-Anhalt 0.6 0.0 0.0 1
24 Thiringen 1.3 0.0 0.0 1
25 Sachsen 19| 0.7 0.0 3
26 Groningen 43| 0.0 0.0 4
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2033 roads| rail |inland waterways | Antwerp

x 1000 TEU
27 Friesland 7.0 0.0 0.0 7
28 Drente 54| 0.0 0.0 5
29 Overijssel 11.2| 0.0 0.0 11
30 Flevoland 9.2 0.0 0.0 9
31 Gelderland 38.3| 0.0 10.4 49
32 Noord-Brabant 229.3| 0.0 315 261
33 Limburg 82.1| 0.0 0.0 82
34 Noord-Holland 424 0.0 60.0 102
35 Utrecht 73| 0.0 2.1 9
36 Zuid-Holland (excl. Rijnmond) 163.9| 0.0 0.0 164
37 Rijnmond (Rotterdam) 145.1|497.5 22715 2914
38 Zeeland 65.5| 22 66.2 134
39 Luik 126.7| 20.6 1.2 149
40 Limburg 238.1| 6.1 52.3 296
41 Provincie Luxemburg 52.41143.5 0.0 196
42 Namen 38.8| 0.0 0.0 39
43 Provincie Antwerp 782.2| 79.8 267.4 1129
44 Brabant 230.8| 1.8 0.0 233
45 Henegouwen 98.7 7.7 0.0 106
46 West-Vlaanderen 363.5| 21.3 5.0 390
47 Oost-Vlaanderen 590.3| 0.0 2.3 593
48 Antwerp stad* 0.0 0.0 0.0 0
49 Zeebrugge 13.4|906.2 8.9 928
50 Nord-Ouest 526.7| 23.2 36.4 586
51 Nord-Est 197.9| 294 30.4 258
52 Sud-Ouest 14.4| 17.8 0.0 32
53 Sud-Est 445| 34.9 0.0 79
54 Overig 70.9|883.3 184.1 1138

total 4929|2849 4209| 11988

E.3. Input from the Iron Rhine study for the
container model

TNO has delivered to ECORYS the changes in generalized costs due to the reactivation of the Iron
Rhine. The calculation of the generalized costs method as described in section 11.2.4 on page 72 and in
section 11.3.2.2on page 81. This has been used by ECORYS as input to make changes to the already exist-
ing cost matrices. With this input ECORYS has run the model for the years 2020 and 2033 using data
about the transport flows from the study “\erruiming van de vaarweg van de Schelde”.

E.4. Adding results of the container model to
TRANS-TOOLS results

The container model computes the changes due to the reactivation of the Iron Rhine. These changes are
compared to the initial situation as in the tables in chapter 2 of this annex describing the example of flows
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in relation with Antwerp. This initial situation is not identical to the forecasts as done with the TRANS-
TOOLS model since different source and assumptions are used in the two models. For this reason the
relative changes are determined; so the tonnes on a specific relation in the results with reactivation of the
Iron Rhine are divided by the tonnes on this relation in the initial situation. For instance we have in the
year 2020 between Antwerp and Ruhrgebiet by rail 24.2 thousand TEU. In the results of the reactivation
of the Iron Rhine in scenario 2A on the same relation there are 19.7 thousand TEU more. The relative
change is therefore 1+19.7/24.2 =1.814. This change includes a port choice effect and a modal-shift ef-
fect.

In TRANS-TOOLS we now take the aggregation of the container flows on the same relation by rail in the
scenario with reactivation of the Iron Rhine. To avoid that the modal-split effect that was already deter-
mined in TRANS-TOOLS is counted double we first remove this effect from this specific flow. Now we
have the flow without modal-shift effect (and without port choice effect). This flow (in tonnes) in multi-
plied with the 1.814 resulting in the flow including a modal-split and port choice effect.

This is repeated for all relations and modes where changes have been found in the container model.

E.5. Results of the container model

The results of the container model have been delivered to TNO. In the next two tables the results of the
container model are described for the years 2020 and 2033.

In these tables the shifts (in 1000 TEU) resulting from the reactivation of the Iron Rhine are presented for
both the shifts between transport modes and the shifts between ports. The volumes are for both direc-
tions together (to the hinterland region and from the hinterland region).

The table can be read as follows. In the left column the regions are shown in relation with which the port
flows take place. The first set of regions are German regions, the second the Dutch regions followed by
the Belgium regions and finally the French regions and a rest category. To the right of the region names
there is a set of columns related to the road transport. For each port which are coded with the first charac-
ter of the name (see legend on top of the table) the change in road transport between the port and the
region selected in the first column is shown in terms of 1000 TEU. After the set of columns related to
road a similar set of columns by port is shown for rail and inland navigation. In the last set of columns the
total for all ports is shown. When looking at the final row at the bottom of the table the total change for
the mode port combinations can be found.

For instance in the year 2020 in scenario 2A we see for the hinterland transport in relation with the region
Nordrhein-Westfalen-Stid-West the following developments:
o Rail transport to and from Antwerp increases with 43900 TEU;
0 Rail transport to and from Rotterdam, Hamburg and Bremen decreases,
0 Road transport to and from Hamburg, Bremen, Rotterdam, Antwerp and Zeebrugge decreases;
0 Inland waterways transport to and from Rotterdam, Zeebrugge and Antwerp decreases.

The container model is a logit model that determines the market shares of ports and hinterland modes
simultaneously. As a consequence this model shifts flows between ports and hinterland modes, but the
total volume does not change. Therefore, the sum of the changes on one row in the table is equal to zero.
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In total, the volume of container transport by rail to and from Antwerp increases in the year 2020 with
75 000 TEU. Most of this increase is caused by a shift from road and inland waterways to rail, not only in
relation with Antwerp, but also on the relations with Rotterdam, Bremen and Hamburg.

In the year 2033, the volume of container transport by rail to and from Antwerp increases with 64 000
TEU. This is a remarkable result. Since the transport volumes in 2033 are higher than in 2020, it is ex-
pected that the volume of container transport that shifts from other transport modes to rail transport will
be higher in 2033. This result is caused by the difference in market shares of the port of Antwerp in 2020
and 2033. The market share of Antwerp compared to the market share of Rotterdam in 2033 is lower than
in 2020. The development in market shares of these ports is caused by the use of very large container ves-
sels in the period 2020-2033 that can be handled in Rotterdam, but not in Antwerp because the maximum
depth is limited to 13.1 meter for the port of Antwerp.
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Table 139: Results of the container model. shift of container flows in 1000 TEU in the year 2020 as a result
of the reactivation of the Iron Rhine. policy option 2A (Source: ECORYYS)
Legend ports: H = Hamburg. B = Bremen. R = Rotterdam. A = Antwerp. Z = Zeebrugge. LH = LeHavre

2020 roads rail inland waterways total
X 1000 TEU H B R A ZLHH B R A ZLHHB R A ZLHH B R A Z LHtot
Schleswig-Holstein 00000000 - -f00O00O0OO0OO01 - -j0O0- - 00 - -]01-01- 00 01 - - O
Hamburg - 10-0.2-01- - -|- 17-01-33 - -|- - - - - -]- 28 03 31 - -0
Niedersachsen-Nord e e e - R - .
Niedersachsen-West e e - - .. .-
Niedersachsen-Siid-Ost e e - - - .-
Bremen 00 - 0000 - -(01- - 0001 - -|- - 0000 - -[01- - 00 01 - - O
Nordrhein-Westfalen-Nord e e - - .. .-
Ruhrgebiet 1.1-2.0-2.0-1.6- - -(1.2-1.2-0.2-19.7 - -| - 0.055-5.1-0.0 - |2.2- 3.2- 76- 13100 - O
Nordrhein-Westfalen-Sud-West 41-7.4-9.2-2.8-0.6- - |3.3-3.4-3.6-43959 - |- - 99-52-0.2- -|7.4-10.7-228-35950 - O
Nordrhein-Westfalen-Ost 0.1-0.12-0.1-00 - -|000O - 04 - -|{- - - - - -]01-02-01- 03 - -0
Hessen 0.1-0.1-0000 - -|00000003 - -|- -01-00 - -]0.1-012- 01- 03 - - O
Rheinland-Pfalz I e - R ...
Baden-Wurttemberg-Nord-West T e e - .. -
Baden-Wurttemberg-Ost T e e - .. -
Baden-Wurttemberg-Sid-West T e e - .. -
Nordbayern e e - R - .
Ostbayern 00000000 - -|000000O01 - -|- - 0000 - -[01-01- 00 01 - - O
Stdbayern 1.1-14-0.2-0.12-00 -|19-14-05-6700-|- - - - - ~-[31-28- 0.7- 6701- - O
Saarland e e - - - .-
Berlin e e - - oL .
Mecklenburg-Vorpommern e e - - - .-
Brandenburg e e e - - oL -
Sachsen-Anhalt I e - R ...
Tharingen B e - .- -
Sachsen 00000000 - -f000O0O000OO01 - -j0O0- - - - -]01-01- 00 01 - - O
Groningen B D - R - - - -
Friesland e e - - oL .
Drente B e - - - ...
Overijssel e e - - - .-
Flevoland e [ I N R - - - - -
Gelderland e e - - - .-
Noord-Brabant S T T T S N L - - - - - -
Limburg e e - - oL -
Noord-Holland L I T R R I - - - - - -
Utrecht e e - - oL .
Zuid-Holland(excl. Rijnmond) T e e - .. -
Rijnmond (Rotterdam) P e - - oL .
Zeeland e e - - oL .
Luik L T T S ST - - - - - -
Limburg e e - - oL -
Luxemburg e e e - - oL -
Namen E N P Y - - - - - -
Antwerp 0.0 000.1-03- - -| - 0801-01- - -|- - 0002- - -|00 08 02-05 - -0
Brabant e e - - - .-
Henegouwen B e - - .. ..
\West-Vlaanderen o0 - -17- - -|0712 - 02- - -|- - - 0000 -]07 12 - 19-00 - O
Oost-Vlaanderen L T T S ST - - - - - -
Antwerp stad e e - - - - -
Zeebrugge B e - .- -
Nord-Ouest L T T S ST - - - - - -
Nord-Est L I T R R I - - - - - -
Sud-Ouest S T T T S N L - - - - - -
Sud-Est S T T T S N L - - - - - -
Overig T I R - - - - - - - - - - - -
total -7 -12-12 -7 -1 0|6 6 4 75 6 0{0 O -15-11 0 0|-13 -18 -32 57 5 0 O
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Table 140: Results of the container model. shift of container flows in 1000 TEU in the year 2033 as a result
of the reactivation of the Iron Rhine. policy option 2A (Source: ECORYYS)
Legend ports: H = Hamburg. B = Bremen. R = Rotterdam. A = Antwerp. Z = Zeebrugge. LH = LeHavre

2033 roads rail inland waterways total
X 1000 TEU H B R A ZLHH B R A ZLIHHB R A ZLHH B R A Z LHtot
Schleswig-Holstein 00000000 - -|j0OO0OO0QOO01L - -j00- - 00 - -]01-0.1-00 01 - - O
Hamburg - o0r-01-01- - -|- 10-0020 - -|- - - - - -|-17-02-19 - -0
Niedersachsen-Nord T e - ...
Niedersachsen-West e e - - L.
Niedersachsen-Siid-Ost 00000000 - -f0O0O0 - 01 - -00- - - - -f0000 00 01 - -0
Bremen 00 - 0000 - -|01- - 0001 - -|- - 0000 - -(01-- 00 01 - - O
Nordrhein-Westfalen-Nord e e - .. .-
Ruhrgebiet 1.0-1.7-2.2-20- - -|0.8-0.9-0.1-170 - -|- 0.04.7-35-0.0 -|1.8-26- 7.0- 11500 - O
Nordrhein-Westfalen-Stid-West 3.7-6.3-9.9-3.4-0.5- - |2.4-2.6-2.8-35.6 80 -| - 0.08.3-3.6-0.2- - |6.1-8.9-21.0-28.773 - O
Nordrhein-Westfalen-Ost 00000000 - -j0OOQGO - 01 - -{- - - - - -100021-00 01 - - 0O
Hessen 0.12-0.1-0000 - -|00000003 - -|- - 0000 - -]01-01-01- 02 - - O
Rheinland-Pfalz e e e - - L.
Baden-Wirttemberg-Nord-West e e - .. L.
Baden-Wurttemberg-Ost e e - .. L.
Baden-Wurttemberg-Sid-West e e - .. L.
Nordbayern e e e - - L.
Ostbayern 00000000 - -|01-000002 - -|- - 0000 - -|(01-01-00 02 - - O
Sudbayern 1.7-18-0.4-0.2- 00 -|2.3-16-0.7-8601- -|- - - - - -139-34-10- 850.1-- 0
Saarland B e - ..o
Berlin e e e - - .- -
Mecklenburg-Vorpommern B e - ..o
Brandenburg e e - - - - .
Sachsen-Anhalt e e e - - L.
Tharingen e e .- L.
Sachsen 00000000 - -|j0OO0QOOQOO1L - -00- - - - -]02-00 00 01 - - O
Groningen e e B - . - -
Friesland e I e A S IR - - - -
Drente e e - - .- -
Overijssel B e - ..o
Flevoland S S I S S - - - - -
Gelderland B e - ..o
Noord-Brabant B e - ..o
Limburg e e - - - - .
Noord-Holland T T I T S ST R - - - - -
Utrecht e e - - L.
Zuid-Holland(excl. Rijnmond) e e - .. L.
Rijnmond (Rotterdam) e e e - - L.
Zeeland e e - - L.
Luik S e T R R T S I - - - - -
Limburg e e - - - - .
Luxemburg e e - - - - .
Namen T R B - EE N e L - - - - -
Antwerp 0.0 0.003-06- - -|- 1201-01- - -|- - 0002- - -(0012 04-08 - -0
Brabant e e - ..o
Henegouwen e e e - .- .-
\West-Vlaanderen o0 - - 26- - -|0820 - 02 - -|- - - 0000 -|0820 - 2800 -0
Oost-Vlaanderen S e T R R T S I - - - - -
Antwerp stad e e - .. - -
Zeebrugge T e - ...
Nord-Ouest S e T R R T S I - - - - -
Nord-Est T T I T S ST R - - - - -
Sud-Ouest T e R BT ST IR - - - - -
Sud-Est T e R BT ST IR - - - - -
Overig T T - - - - - - - - -
total -7 -11-13 9 -1 0|5 -3 4 64 8 0|0 O -13 -7 0O 0|-11-14 -30 48 7 0 O
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Table 141: Results of the container model. shift of container flows in 1000 TEU in the year 2020 as a result
of the reactivation of the Iron Rhine. policy option 2B (Source: ECORYS)
Legend ports: H = Hamburg. B = Bremen. R = Rotterdam. A = Antwerp. Z = Zeebrugge. LH = LeHavre

2020 roads rail inland waterways | total

X 1000 TEU H B R A ZIHH B R A ZIHH B R A Z ILHH B R A ZLHtot

Schleswig-Holstein 0.0 0.0 0000 - -|00OO0OOO0OOO01 - -|00- - 00 - -|l00OO0OOOCOO01 - - O
Hamburg - 05-01-01- - -|- 080015 - -|{- - - - - -|-13-02-15 - - 0
Niedersachsen-Nord T I e
Niedersachsen-West e e T
Niedersachsen-Siid-Ost e e T
Bremen 00 - 0000 - -|00 - 0001 - -]|- 0.0 0.0 00 - 00 00 - -
Nordrhein-Westfalen-Nord e
Ruhrgebiet 0.4-0.7-0.7-0.5- - -|0.4-04-0.1-6.7 - -|- 0019-17-0.0 - |0.8-1.1-2.6- 45 0.0 -
Nordrhein-Westfalen-Stid-West 14-25-3.1-09-0.2- -|1.1-1.1-1.2-16.304 -| - - 3.3-18-0.1- - |25-3.6-7.7-13.60.1 -
Nordrhein-Westfalen-Ost 0.001-0000 - -f0000 - 02 - -(- - - - - -10001-0001 - -
Hessen 0.0 00 0000 - -|j0OO0OOOO0OO0O1 - -|- - 0000 - -]000000 01 - -
Rheinland-Pfalz e T
Baden-Wirttemberg-Nord-West e e
Baden-Wurttemberg-Ost e T
Baden-Wurttemberg-Sid-West e T
Nordbayern e T
Ostbayern 0.0 0.0 0.0 0.0 - ~-|0.0 0.0 0.0 0.0 0.0 00 00 00 - - O
Sudbayern 0.5-0.6-0.1- 0.0 0.0 - |0.9-06-0.2- 3100 -|- - - - - -|14-13-03-3000 - O
Saarland T I e
Berlin e T
Mecklenburg-Vorpommern T T
Brandenburg T
Sachsen-Anhalt e T
Thiringen T
Sachsen 0.0 000000 - -|0OOOO0OOO01 - -j00- - - - -l00000001 - - O-

'
'
'

o

o O o o

.

.

.

.
o
o
o
o

.

.

Groningen T T e ...
Friesland T . - N - L.
Drente e e - N .. .-
Overijssel e T
Flevoland T . - N - L.
Gelderland T e - T -. .
Noord-Brabant T e - T -. .
Limburg T
Noord-Holland T e - T -. .
Utrecht e e R N - L.
Zuid-Holland(excl. Rijnmond) e e
Rijnmond (Rotterdam) e T
Zeeland T e - P .. .-

Luik E e - - e - - - - - - - - - - -
Limburg T T
Luxemburg T T
Namen - - - - - - - - - - - - - - - - -] - - - - - - -
Antwerp 0.0 0.0 00012- - -|- 020000 - -|- - 0000 - -|(000201-01- - - O
Brabant T
Henegouwen e
\West-Vlaanderen T
Oost-Vlaanderen T
Antwerp stad T T
Zeebrugge T T

Nord-Ouest L T L R e T T
Nord-Est R T N N T R T I
Sud-Ouest T e I T T R T I R R
Sud-Est T e T R T I R S

Overig T T

total 2 -4 -4 -2 0 0|2 3 -2 28 000 O -5 -4 0 O|-5 -7 -1123 00O
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Table 142: Results of the container model. shift of container flows in 1000 TEU in the year 2033 as a result
of the reactivation of the Iron Rhine. policy option 2B (Source: ECORYYS)
Legend ports: H=Hamburg. B=Bremen.R=Rotterdam. A=Antwerp

. Z=Zeebrugge.LH=LeHavre

2033 roads rail inland waterways total

X 1000 TEU H B R A ZLlHH B R A ZLHH B R A ZLHH B R A Z LHtotl
Schleswig-Holstein 0.0 0.0 00 0O - -|00 000000 - -j00 - - 00 - -]00 000000 - - O
Hamburg - 02-0000 - -|{- 0860007 - -{- - - - - -|- 06-01-06 - - O
Niedersachsen-Nord - - e I .- .- - .
Niedersachsen-West - - e e - - - - -
Niedersachsen-Sid-Ost 00 00 0000 - -|j0O0O00 - 00 - -j0O0- - - - -]l000000©O0CO0 - - O
Bremen o0 - o000 - -|0O0 - 0000 - -|- - 0000 - -J00 - 0000 - - O
Nordrhein-Westfalen-Nord e
Ruhrgebiet 0.2- 0.3- 0.4-03- - -|0.1-012-0027 - -|- 000.7-06-0.0 -[0.3-04-11- 1800 - O
Nordrhein-Westfalen-Stid-West |0.7- 1.2- 1.9- 0.6- 0.1- - |0.4- 0.5- 0.5-7.90.4 - | - 0.01.6-0.7-0.0 - [1.2-1.7-4.0- 66 03 - O
Nordrhein-Westfalen-Ost 00 00 00 0O - -j00O0O00 - 00- -{- - - - - -100000000 - - O
Hessen 0.0 0.0 00 00O - -|00000001- -|- - 0000 - -]00000000 - - O
Rheinland-Pfalz - - - - - o - e e - - .- .-
Baden-Wurttemberg-Nord-

West e
Baden-Wurttemberg-Ost e e e
Baden-Wirttemberg-Siid-West | - - - - - | - - - o - .o - - o - - - - - . - -
Nordbayern - - e e - - - - -
Ostbayern 00 00 0000 - -|00000000- -|- - 0000 - -]0000000O0CO0 - - O
Sudbayern 0.5- 0.5- 0.12- 0.0 0.0 - |0.6- 0.4-0.2-2400 -|- - - - - -]11-09-03-2300 - O
Saarland - - - - - o - e e - .- ..
Berlin - - - - - o - e e - .. ..
Mecklenburg-Vorpommern e e e
Brandenburg e e e
Sachsen-Anhalt - - e e e - - .- oL
[Thiringen - - - - - o - e e - - .- oL
Sachsen 00 00 00 00 - -|00 000000 - -j00- - - - -]00000000 - - O
Groningen e e,
Friesland - - - - - - - - e e - - ...
Drente - - - - - - - - T I - - - - - -
Overijssel e e e
Flevoland - - - - - o - e e - .- ..
Gelderland - - - - - o - e e - .- ..
Noord-Brabant T e A S N S
Limburg e e e
Noord-Holland T e A S N S
Utrecht - - - - - o - e e - .. ..
Zuid-Holland(excl. Rijnmond) e
Rijnmond (Rotterdam) I
Zeeland - - - - - - - - . - ] - - - .- .-
Luik - - - - - - - - E e - - - - - - - - - -
Limburg e
Luxemburg e
Namen - - - - - - - - - - - - - - - - - - - - - - - - -
Antwerp 00 00 0O 0O - -|- 010000 - -|{- - 0000 - -]00010001 - - O
Brabant - - - - - o - e e - .. ..
Henegouwen - - - - - - - - e T - - .- - -
\West-Vlaanderen - - e e e - - .- oL
Oost-Vlaanderen - - e e e - - .- oL
Antwerp stad e e e
Zeebrugge e e e
Nord-Ouest T T N I
Nord-Est - - - - - - - - L e BT - - -] - - - - - - -
Sud-Ouest T e T T T
Sud-Est B R B
Overig . .. tSTSTSTSTDT R
total 1 -2 -2 -1 0 0|1 -2 -1 1400/0O0 -2 -1 003 4 6 12 0 0 O
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Table 143: Results of the container model. shift of container flows in 1000 TEU in the year 2020 as a result
of the reactivation of the Iron Rhine. policy option 2A. A52variant (Source: ECORYS)
Legend ports: H=Hamburg. B=Bremen. R=Rotterdam. A=Antwerp. Z=Zeebrugge. LH=LeHavre

2020 roads rail inland waterways total

X 1000 TEU H B R A ZIHH B R A ZIHH B R A Z LH H B R A Z LHtotl

Schleswig-Holstein 0.0 0.0 00 00 - -{00000002 - -j00- - 00 - -]01- 01- 0.0 0.2 0
Hamburg - 15 03-02- - -|- 240146 - -|- - - - - -| - 39-05 44 0
Niedersachsen-Nord - - - e e - - - .- ..
Niedersachsen-West - - - e e - - - .- .
Niedersachsen-Sid-Ost - - - e e - - - .- .
Bremen 00 - 00 0.0 0.1- - 0002 - -{- - 00 0.0 0.1- - 0.0 0.2
Nordrhein-Westfalen-Nord - - - T - - - ..
Ruhrgebiet 1.3-23- 24-19- - -|1.4-1.4-0.2-234 - -|- 0.06.5-6.0-0.0 -|2.7- 3.8- 9.1- 1550.0 -
Nordrhein-Westfalen-Stid-West  (5.7-10.2-12.8-3.9-0.8- - |4.6-4.7-5.0-60.6 8.5 - | - - 13.8-7.2-0.3- - [10.3-14.9-31.6-49.57.3 -
Nordrhein-Westfalen-Ost 0.1- 0.2- 0.1-0.1- - -|0000 - 05 - -|- - - - - -|01- 02- 01- 04 - -
Hessen 0.1- 0.2- 00 00 - -|0.1-0.1-0005 - -|- - 0.1-01- - -]02- 0.2- 0.1- 04 - -
Rheinland-Pfalz - - - - - - - - -

Baden-Wirttemberg-Nord-West - - e - .- oL
Baden-Wurttemberg-Ost - - e e e - R .. - -
Baden-Wurttemberg-Sid-West - - e e e - R .. - -
Nordbayern - - e e e - R .. - -
Ostbayern 0.0 0.0 0.0 0.0 - 0.1-0.2-0002 - -{- - 00 00 - -]01-01- 00 02 - - O
Sidbayern 1.7- 2.1- 0.3- 0.1-0.1- - [2.9-2.1-0.8-10.10.1- - | - - - - - -|46- 42- 1.1-10.00.1- - O
Saarland - - - e e - - - .- ..
Berlin - - - e T e - R - T,
Mecklenburg-Vorpommern - - e e I - - .- L.
Brandenburg - - e e I - R .- L.
Sachsen-Anhalt - - - e e - - - T,
Thiringen - - e e I - R .- L.
Sachsen 0.0 0.1- 00 00 - -(01-000002 - -J0.0- - - - -]01- 01- 00 02 - - O

' '
' '
o o

o O o o

Groningen - - T . - R - - -

Friesland - - - e I e ... - - - .. L.
Drente - - - e T - - - - - - - .- -
Overijssel - - e e e - R .. - -
Flevoland - - - e I e .- . - - - .. L.
Gelderland - - - e e - - - T,
Noord-Brabant - - - e e T R - .. ..
Limburg - - e e I - R .- L.
Noord-Holland - - - e e T R - .. ..
Utrecht - - - e e - R - T,
Zuid-Holland(excl. Rijnmond) - - e - .- oL
Rijnmond (Rotterdam) - - e I e - - .- .-
Zeeland - - - e e - - - .- ..

Luik - - - e - - - - - - - - - .
Limburg - - e e e - - .- - -
Luxemburg - - e e e - - .- - -
Namen - - - e - - - - - - - - - - - - - - - -
Antwerp 0.0 00 0.2-04- - -|- 1102-01- - -|- - 0003 - -]00 11 03-08 - - O
Brabant - - e I e - R .- .-
Henegouwen - - - e e - - ] - - - .- - .
\West-Vlaanderen 0.0 - - 31 - -|1224 - 04 - -|- - - 01-00 -|12 24 - 36-00 - O
Oost-Vlaanderen - - e e I - R .- L.
Antwerp stad - - e e I - - - - o -
Zeebrugge - - B e e - - - - - -

Nord-Ouest - - E e ) BT I - - - - - -
Nord-Est - - - L R T BT - - -] - - - - - - -
Sud-Ouest - - S L AT ST I - - - - - -
Sud-Est - - S T T RN TR I - - - - - -

Overig e T

total 9 -17 -16 -10 -1 0|8 -7 -6 100 8 0|0 O -20 -14 O 0|-17 -24 -43 77 7 0 O
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Tablel44: Results of the container model. shift of container flows in 1000 TEU in the year 2033 as a result
of the reactivation of the Iron Rhine. policy option 2A. A52 variant (Source:ECORYS)

Legendports: H=Hamburg. B=Bremen. R=Rotterdam. A=Antwerp.

Z=Zeebrugge. LH=LeHavre

2033 roads rail inland waterways total
X 1000 TEU H B R A ZLHH B R A ZLHHB R A ZLHH B R A Z LHtot
Schleswig-Holstein 0000 00 0O - -|j00O0OO0OO0OO0O1 - -j0O0- - 00 - -]01-01-00 01 - - 0O
Hamburg - 08-02-01- - -|- 1220024 - -|- - - - - -|-2102 23 - -0
Niedersachsen-Nord - - - e I e e - - L.
Niedersachsen-West - - - e I e e - - L.
Niedersachsen-Sid-Ost 0000 00 0O - -|j00OO0OO0O - 01 - -j0O- - - - -|00021-00 01 - -0
Bremen 00 - 00 0O - -J021- - 0001 - -|- -0000 - -|01-- 00 01 - -0
Nordrhein-Westfalen-Nord - - - T I T R _L .
Ruhrgebiet 1.0-1.7- 2.2- 20- - -0.8-0.9-0.1-17.0 - -| - 0.04.7-35-0.0 -|1.8-2.6- 7.0- 11500 - O
Nordrhein-Westfalen-Sud-West 4.1-6.9-10.8-3.7-0.6- - |2.6-2.8-3.0-39.286 - |- 0.09.1-3.9-0.2- - |6.7-9.7-23.0-316 7.8 - O
Nordrhein-Westfalen-Ost 0.00.1- 00 00 - -j00OO0O0 - 01 - -|{- - - - - -|00021-00 01 - -0
Hessen 0.1-0.1- 00 00O - -|000000O04 - -|- -01-01- - -]021-021-01- 03 - -0
Rheinland-Pfalz - - - T I T e - - -
Baden-Wirttemberg-Nord-West e I ..
Baden-Wurttemberg-Ost - - - e e e - - .-
Baden-Wirttemberg-Sud-West - - - e I e e - - L.
Nordbayern - - - e I e e - - L.
Ostbayern 0.0 00 00 00 - -J0.1-0.1-0002 - -|- - 0000 - -|01-01-00 02 - -0
Siidbayern 2.2-2.3- 0.5- 0.2-0.1- - [3.0-2.1-0.9-11.201- - |- - - - - -[51-44-13-11.001- - 0
Saarland - - - e I e e - - L.
Berlin - - - T I T e - - -
Mecklenburg-Vorpommern - - - B e - - .-
Brandenburg - - - e T e R - .-
Sachsen-Anhalt - - - T e - - .
[Thiringen - - - T I T e - - -
Sachsen 0000 00 0O - -|j00O0O0QOO0OQOO0O1I - -0O- - - - -]01-01-00 01 - - 0O
Groningen - - - e .. R - - - -
Friesland - - - T - e e - - .o -
Drente - - - e - P T - - I,
Overijssel - - - e e e - - .-
Flevoland - - - T . - e - - .- -
Gelderland - - - T I T e - - -
Noord-Brabant - - - T I T e - - -
Limburg - - - e T e R - .-
Noord-Holland - - - T I T e - - -
Utrecht - - - T I T e - - -
Zuid-Holland(excl. Rijnmond) e I ..
Rijnmond (Rotterdam) - - - T I e - oL .-
Zeeland - - - T . - e - - .- -
Luik - - - e - - e e - - - - -
Limburg - - - T e - - . .-
Luxemburg - - - T e - - . .-
Namen - - - - - - - - - - - == - - - - - - - - - - - -
Antwerp 0.0 00 03-07- - -| - 1501-01- - -|{- - 0002- - -]001505-10- - -0
Brabant - - - T I T e - - -
Henegouwen - - - B e e - - - - -
\West-Vlaanderen 0.0 - - 36- - -|1425 - 02- - -|- - - 0000 -|1425 - 39-00 -0
Oost-Vlaanderen - - - e e - - .
Antwerp stad - - - B e - - -
Zeebrugge - - - e e e - - .-
Nord-Ouest - - - T T R T BT T - - - - -
Nord-Est - - - L I e I - - - - -
Sud-Ouest - - - S R L T T R T - - - - -
Sud-Est - - - R T N R T S IR - - - - -
Overig B - - - - - - - - - -
total -7 -12 -14 -10 -1 0|5 3 4 71 9 0|0 O -14 -8 0 0]-13-15 -32 53 8 0 O
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Tablel45: Results of the container model. shift of container flows in 1000 TEU in the year 2020 as a result
of the reactivation of the Iron Rhine. policy option 2A. electrified (Source:ECORYS)
Legend ports: H=Hamburg. B=Bremen. R=Rotterdam. A=Antwerp. Z=Zeebrugge. LH=LeHavre

2020 roads rail inland waterways total
X 1000 TEU H B R A ZLHH B R A ZLHHB R A Z LHH B R A Z LHtotl
Schleswig-Holstein 00000000 - -|00O0000012 - -j0O- - 00 - -/01-01- 00 01 - - O
Hamburg - 1.2-03-02- - -|-2101-39 - -|- - - - - -|- 330437 - -0
Niedersachsen-Nord e e A - - I,
Niedersachsen-West e e T - - .- - -
Niedersachsen-Sid-Ost e e A - R I,
Bremen 00 - 0000 - -|02- - 0002 - -{- - 0000 - -/01- - 00 02 - - -
Nordrhein-Westfalen-Nord e e - - - - .. L.
Ruhrgebiet 1.2-2.1-2.1-1.7- - -1[1.2-1.3-0.2-209 - -|- 0.058-54-0.0 -|24- 3.4- 8.1- 13900 - ©0
Nordrhein-Westfalen-Sud-West 45-8.0-10.03.0-0.6- - |3.6-3.6-3.9-46.475 - |- - 10.8-5.6-0.3- - |8.0-11.6-24.7-37.86.6 - O
Nordrhein-Westfalen-Ost 0.1-0.2-0.2-00 - -|0000 - 04 - ~-|- - - - - -01-02- 01- 04 - - O
Hessen 0.1-0.2-00 00 - -|01-000004 - -|- - 021-012- - -]01-01- 01-04 - - O
Rheinland-Pfalz e - ] - - - .- .-
Baden-Wirttemberg-Nord-West T e - - ..
Baden-Wurttemberg-Ost e e e - - - - -
Baden-Wurttemberg-Sid-West e A - R .- oL
Nordbayern e A - R .- oL
Ostbayern 0.0 00 00 00 - -|01-000002 - -|- - 0000 - -|01-01- 00 02 - - O
Siidbayern 1.4-1.7-0.3-0.1- 0.0 - [2.4-1.7-06-820.1- - |- - - - - -[37-34-09- 8101-- 0
Saarland e e T - - .- - -
Berlin e e - ] - R - .- .-
Mecklenburg-Vorpommern e I - ... -
Brandenburg e I R ... -
Sachsen-Anhalt e - ] - - - .- .-
[Thiringen e - ] - - - .- .-
Sachsen 00000000 - -|00000002 - -00- - - - -J02-01- 00 02 - - O
Groningen e e I - R - - - -
Friesland - - - e - T - I - - R R
Drente - - - e - . - T - - - .. -
Overijssel e e e - - - - -
Flevoland - - - e . - T - - ). - - - .. -
Gelderland e - ] - - - .- .-
Noord-Brabant e - ] - - - .- .-
Limburg e I R ... -
Noord-Holland e - ] - - - .- .-
Utrecht e e - - R - .. L.
Zuid-Holland(excl. Rijnmond) T e - - ..
Rijnmond (Rotterdam) e I T - - .- ..
Zeeland - - - e . - T - - ). - - - .. -
Luik - - - e - - - - - - - - -] - - - - - - -
Limburg e e T - - .- - -
Luxemburg e e T - - .- - -
Namen - - - e - - - - - - - - - - - - - - - - -
Antwerp 0.0 0.0 0.2-04- - -| - 090.1-01- - -|{- - 0002- - -|00 09 03-07- - -0
Brabant e e - - R - .. L.
Henegouwen e e - - ] - - - .- - -
\West-Vlaanderen o0 - - 31- - -|1224 - 04 - -|- - - 01-00 -|12 24 - 36-00 - O
Oost-Vlaanderen e e - - R - .- ..
Antwerp stad e I - .- .-
Zeebrugge e e e - - - - -
Nord-Ouest S T e S S - - -] - - - - - - -
Nord-Est T T S T IR T - - - - - - - - - -
Sud-Ouest T T T I - - - -
Sud-Est S T e S S - - -] - - - - - - -
Overig B - - - - - - - R .- R
total -7 -13-13 8 -1 0|6 -5 -5 80 7 0|0 O -17 -11 0 O|-14 -19 35 61 6 0 O
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Tablel46: Results of the container model. shift of container flows in 1000 TEU in the year 2033 as a result
of the reactivation of the Iron Rhine. policy option 2A. electrified (Source:ECORYS)
Legend ports: H=Hamburg. B=Bremen. R=Rotterdam.A=Antwerp. Z=Zeebrugge. LH=LeHavre

2033 roads rail inland waterways total

X 1000 TEU H B R A ZLHH B R A ZLHHB R A ZLHH B R A Z LHtotl
Schleswig-Holstein 0000 00 0O - -|00000002 - -j0O- - 00 - -1]01-01- 00 02 - - 0O
Hamburg - 09-02-01- - -|- 1301-26 - -|- - - - - -|- 2202-25 - -0
Niedersachsen-Nord - - - e T A - - - ...
Niedersachsen-West - - - B - - - - A - - - ...
Niedersachsen-Sid-Ost 0000 00 0O - -|0000O0 - 01 - -j00 - - - - -l01-01- 00 01 - - O
Bremen 00 - 0000 - -}021- - 0001 - -|- - 00O0O0O0 - -|01- - 0001 - -0
Nordrhein-Westfalen-Nord - - - e e - 2 - - - - L.
Ruhrgebiet 1.1-1.9- 25-22- - -]0.9-1.0-0.1-19.2 - ~-|- 0.05.3-4.0-00 -[2.1-29- 80-13.000 - O
Nordrhein-Westfalen-Stid-West  |4.6-7.8-12.3-4.2-0.7- - |2.9-3.2-3.4-41.5125 - | - 0.010.3-4.4-0.3- - |[7.5-11.0-26.0-32.9116 - O
Nordrhein-Westfalen-Ost 0.00.1- 00 00 - -|0.000 - 02 - ~-|- - - - - -10001- 00 01 - - O
Hessen 0.1-0.12- 00 00 - -|00000004 - -|- - 01-02- - -[01-01- 021-04 - - O
Rheinland-Pfalz - - - e B - 2 - - - - ..
Baden-Wirttemberg-Nord-West N e .- .o
Baden-Wurttemberg-Ost e e I - - .o -
Baden-Wirttemberg-Sud-West - - - B - - - - A - - - ...
Nordbayern - - - B - - - - A - - - ...
Ostbayern 0.000 00 00 - -J0.1-0.2-0002 - ~-|- - 0000 - -[01-01- 00 02 - - 0O
Siidbayern 2.2-2.3- 0.5- 0.2-0.1- - [3.0-2.1-0.9-11.20.1- -|- - - - - -|51-44- 1.3-11.001- - ©
Saarland - - - B - - - - A - - - ...
Berlin - - - T I A - - - ...
Mecklenburg-Vorpommern N e .- .o
Brandenburg e I R .. .-
Sachsen-Anhalt - - - e B - 2 - - - - ..
[Thiringen - - - T e A - - - ...
Sachsen 0000 00 00 - -|0.0000001 - -j00- - - - -l01-01- 00 01 - - O
Groningen - - e e I - R - - -

Friesland - - - e N R - - - I
Drente - - - P - . - - - o - - - - ...
Overijssel e e I - - .o -
Flevoland - - - T e e - - - ...
Gelderland - - - T e A - - - ...
Noord-Brabant - - - T e A - - - ...
Limburg e I R .. .-
Noord-Holland - - - T e A - - - ...
Utrecht - - - e B - 2 - R - - ...
Zuid-Holland(excl. Rijnmond) N e .- .o
Rijnmond (Rotterdam) - - e T I - - .- L.
Zeeland - - - T e e - - - ...
Luik - - - P - - - - - - - - - - - - -
Limburg - - e e e - - .- -
Luxemburg - - e e e - - .- -
Namen - - - e - - - - - - - - - - - - - - - -
Antwerp 0000 03-08 - -|- 1601-01- - -|- - 0003 - -]00 16 05 11- - - O
Brabant - - - e B - 2 - R - - ...
Henegouwen - - - e B e - - - .- -
\West-Vlaanderen 0.0 - - 67- - -|2349 - 04 - -|- - - 01-00 -|23 49 - 71-00 - O
Oost-Vlaanderen - - - e B - 2 - - - - ..
Antwerp stad e I - ..o -
Zeebrugge e e I - - .o -
Nord-Ouest - - R T - - - - - - - - - -
Nord-Est - - - R E T Y - - - - - -
Sud-Ouest e T T T T I - - - - -
Sud-Est - - - N T T T R - - -] - - - - - - -
Overig e - - - - - - -
total -8 -13 -16 -14 -1 0|5 -1 5 75 12 0|0 O -16 9 0O 0|13 -15 -36 52 11 0 O
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Tablel47: Results of the container model. shift of container flows in 1000 TEU in the year 2020 as a result

of the reactivation of the Iron Rhine. policy option 2A. A52 variant. electrified (Source:ECORYS)

Legend ports: H=Hamburg. B=Bremen. R=Rotterdam.A=Antwerp

. Z=Zeebrugge. LH=LeHavre

2020 roads rail inland waterways total
X 1000 TEU H B R A ZLHH B R A ZLHH B R A ZLH H B R A Z LHtot
Schleswig-Holstein 0.0 0.2- 0.0 00 - -(00000002 - -j0O0 - - 00 - -|012-01- 0002 - -0
Hamburg - 1.7- 04-02- - -| - 28-02-53 - -|- - - - - -] - 45 05-50 - -0
Niedersachsen-Nord - - e e e e - - .- - -
Niedersachsen-West - - e e - - .- - -
Niedersachsen-Siid-Ost - - e e - - .- - -
Bremen 00 - 0000 - -01-- 0002 - -|- - 0000 - -|02- - 0002 - -0
Nordrhein-Westfalen-Nord - - e e e - - - .- ..
Ruhrgebiet 1.5-2.7- 2.8-2.2- - -|1.6-1.6-0.2-274 - -| - 0.1-7.6-7.0-0.0 - |3.1- 44- 10.6-18.20.0 - O
Nordrhein-Westfalen-Stid-West  6.5-11.6-14.5-4.4-0.9- - |[5.2-5.3-5.7-66.611.6 - | - - 15.6-8.2-0.4- - |11.7-16.9-35.8-54.010.3 - O
Nordrhein-Westfalen-Ost 0.1- 0.2- 0.2-0.2- - -|0000O0 - 06 - -{- - - - - -]02-02-01-05 - -0
Hessen 0.1- 0.2- 0.0 00 - - |[0.1-0.2-0006 - ~-|{- - 01-01- - -]02-02-01-05 - -0
Rheinland-Pfalz - - e e - - .- -
Baden-Wurttemberg-Nord-West | - - e e . - - - L.
Baden-Wurttemberg-Ost - - e e e - - - - .-
Baden-Wurttemberg-Sid-West - - e e - - .- - -
Nordbayern - - e e e - - - - .-
Ostbayern 0.0 00 00 00 - -J0.1-0.1-0003 - -|- - 0000 - -/01-01- 0003 - -0
Sidbayern 1.9- 2.4- 0.4- 0.1-0.1- - |3.3-2.4-0.9-11.60.1- - | - - - - - -153- 48 1.3-11501- - O
Saarland - - e e - - .- - -
Berlin - - e e - - .- -
Mecklenburg-Vorpommern - - e e e - - .- ..
Brandenburg - - e e - - - - L.
Sachsen-Anhalt - - e e - - .- -
Tharingen - - e e - - - - L.
Sachsen 0.0 0.2- 0.0 00 - -|01-000002 - -j00 - - - - -/012-01- 0002 - -0
Groningen - - .. - - - - - -
Friesland - - - e - R - - .. ..
Drente - - - P N - - - ] - - - - .- -
Overijssel - - e e e - - - - .-
Flevoland - - - e I - P - - T,
Gelderland - - e e - - .- -
Noord-Brabant - - e e - - .- -
Limburg - - e e e - - .- ..
Noord-Holland - - T e T S - - - - - -
Utrecht - - e e - - .- -
Zuid-Holland(excl. Rijnmond) - - e e . - - - L.
Rijnmond (Rotterdam) - - e e - - .- .-
Zeeland - - - e I - P - - T,
Luik - - - e T - - - - - - - - - - -
Limburg - - e e - - .- - -
Luxemburg - - e e - - .- - -
Namen - - - e - - - - - - - - - - - - - - - -
Antwerp 0.0 0.0 0.2-05- - -|- 1301-0212- - -|- - 0003 - -|00 13 04 10- - - O
Brabant - - e e - - .- -
Henegouwen - - B e e - - - - - -
\West-Vlaanderen 0.0 - - 47- - -1|1737 - 06- - -|- - - 01-00 -|217 37 - 54-00 - 0
Oost-Vlaanderen - - e e - - .- .-
Antwerp stad - - e e e - - .- -
Zeebrugge - - e e - - - .- ..
Nord-Ouest - - e T T (ST S - - - - - -
Nord-Est - - - R T R S s - - - - - -
Sud-Ouest - - S T B e - - - - - -
Sud-Est - - I e e - - - - - -
Overig - - e T - B - - - o -
total -10 -19 -18 -12 -1 0|-9 -7 -7 112 12 0|0 O -23 -16 0 0|-19 -26 -49 84 10 0 O
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Tablel48: Results of the container model. shift of container flows in 1000 TEU in the year 2033 as a result
of the reactivation of the Iron Rhine. policy option 2A. A52 variant. electrified (Source:ECORYS)
Legend ports:H=Hamburg. B=Bremen. R=Rotterdam. A=Antwerp. Z=Zeebrugge. LH=LeHavre

2033 roads rail inland waterways total
X 1000 TEU H B R A ZLLHH B R A ZLLHH B R A ZLHH B R A Z LHtot
Schleswig-Holstein 0.00.2- 00 00 - -|00000002 - -fj0O - - 00 - -]01-01- 00 02 - - O
Hamburg - 10-02-01- - -|- 16-01-30 - -|- - - - - -|- 26-03-29 - -0
Niedersachsen-Nord - - - T I - I - R .- -
Niedersachsen-West - - - T I - I - - .- -
Niedersachsen-Siid-Ost 0000 00 00 - -|0000 - 01 - -j0O - - - - -]021-01- 0001 - -0
Bremen 00 - 0000 - -/01- - 00012 - -|- - 0000 - -]02- - 0001 - -0
Nordrhein-Westfalen-Nord e e I R ...
Ruhrgebiet 1.3-2.2- 3.0- 2.7- - -|1.1-1.2-0.2-228 - -| - 0.0 6.3- 48-0.0 - |2.4- 3.5- 94- 15400 - O
Nordrhein-Westfalen-Stid-West  |5.5-9.2-14.6-5.0-0.8- - [3.5-3.8-4.1-49.115.2 - | - 0.0 12.3-5.2-0.3- - [9.0-13.0-30.9-38.914.1 - O
Nordrhein-Westfalen-Ost 0.00.12- 00 00 - -f0000 - 02 - ~-|- - - - - -101-01- 00 02 - - O
Hessen 0.1-0.12- 0.0 00 - -|0.1-000006 - -|- - 021-01- - -]0.2-02- 012-05 - - O
Rheinland-Pfalz - - - T I - I - - .- .-
Baden-Wirttemberg-Nord-West e I ...
Baden-Wurttemberg-Ost e e e - - - - -
Baden-Wurttemberg-Sid-West - - - e - I - - .- -
Nordbayern - - - T I - I - - .- -
Ostbayern 0.1-0.12- 0.0 00 - -|0.1-0.1-0003 - -|- - 00 00 - -[0.2-01- 00 03 - - O
Siidbayern 2.7-2.9- 0.6- 0.2-0.1- - |3.7-2.6-1.1-13.90.1- - | - - - - - -[6.4-55 1.7-13.702- - ©
Saarland - - - T I - I - - .- L.
Berlin - - - T I - I - - .- .-
Mecklenburg-Vorpommern e T I - ...
Brandenburg e e e - - o
Sachsen-Anhalt - - - T I - I - - .- .-
[Thiringen - - - T I - I - - .- .-
Sachsen 0000 00 00 - -|00000002 - -j0O - - - - -]01-01- 00 02 - - O
Groningen e e [ R - - - -
Friesland - - - T N - R - - - .-
Drente - - - T . - T - - - .- -
Overijssel e e e - - - - -
Flevoland - - - T N - T - - - .-
Gelderland - - - T I - I - - .- .-
Noord-Brabant - - - T I - I - - .- .-
Limburg e T I - ...
Noord-Holland T L P - - - - - - - - -
Utrecht - - - T I - I - - .- .-
Zuid-Holland(excl. Rijnmond) e I ...
Rijnmond (Rotterdam) e e T - .- -
Zeeland - - - T N - T - - - .-
Luik - - - F e T, e - - - - - - - - - -
Limburg e e T - .- -
Luxemburg e e T - .- -
Namen - - - e - T - - - -] - - - - - - -
Antwerp 0.0 0.0 04-09- - -| - 200.2-021- - -|- - 0003 - -]00 20 06-14- - - O
Brabant - - - T I - I - - .- .-
Henegouwen T P (P S S - - - - -
\West-Vlaanderen 0.0 - - 85- - -1306.2 - 05 - -| - - - 01-00 -)|30 6.2 - 91-00 - O
Oost-Vlaanderen - - - T I - I - - .- .-
Antwerp stad e T I - - ..
Zeebrugge e e e - - - - -
Nord-Ouest SR T T R T - - - - - - - - - -
Nord-Est - - - L S T T - - - - - - - - - - -
Sud-Ouest S I T T N ST T BT - - - - -
Sud-Est R T T S NI IR - - - - -
Overig T .. R - - .
total -10 -16 -19 -17 -1 0|6 -1 -6 90 15 0|0 O -19 -11 0 O0|(-16 -17 -43 62 14 0 O
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Annex F: Comparison with the
freight forecasts included in the
COD-advice

In summer 2007 the COD has given an advise (see Annex T: Advice 2007 “Commissie Onafhankelijke
Deskundigen lJzeren Rijn”) concerning the traffic forecasts and capacity planning for the Iron Rhine
based on the following two studies:

- “Vervoerprognoses lJzeren Rijn” by TML/TNO, May 2007

- “Vervoerprognoses lJzeren Rijn” by NEA, April 2007

The reports of these studies can be found on the website of ProRail:
www.prorail.nl/Publiek/ Infraprojecten/Limburg/1Jzeren%20Rijn/Pages/Actualiseringfase.aspx

In this annex, we compare the transport forecast in this study with the study “Vervoerprognoses lJzeren
Rijn” by TML/TNO, May 2007 since this is the basis for this MKBA study.

Changes to the results of the study “Vervoerprognoses lJzeren Rijn”

At start of the SCBA Iron Rhine study it was requested by the COD to fine-tune the methodology as ap-
plied in the study “Vervoerprognoses lJzeren Rijn” (TML/TNO May 2007) on some points. The aim was
to be able to calculate the benefits more precisely. The changes requested and performed in this study are:
Fine-tuning of the modal-split model.
Split on NUTS 3 regions in Germany though which the Iron Rhine as well as the Montzenroute cross.
Apply a more detailed generalized costs model for determining the potential of the Iron Rhine and
Montzen route.
Extend the methodology with the model of ECORYS/CPB in order to determine the port effects of
container flows.

Applying these changes has resulted in some changes in the results. In the following paragraphs, these
changes are discussed.

Fine-tuning of the modal-split model

Compared to the modal shift as determined by the other forecasts in the study “Vervoerprognoses lJzeren
Rijn” by NEA/UA, the modal shift in “Vervoerprognoses lJzeren Rijn” by TNO/TML with TRANS-
TOOLS showed a smaller sensitivity to the cost, time and distance changes made in the scenarios. It was
considered an improvement for the TRANS-TOOLS modal-spilt model to bring it more in line with the
NEA modal-split model which is part of the NEAC model. The change to the modal-split model was per-
formed by NEA as developer of the modal-split model in TRANS-TOOLS. In the table below it can be
seen what has been the effect of the change made. The new model shows a little more sensitivity to the
introduction of the Iron Rhine. It also shows more sensitivity to the differences in input between the sce-
narios 2A and 2B.
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Table 149: Modal-split difference between the new and earlier forecasting results, historical line 2A and
2B, 2020, example flows between Western Belgium and NRWF + other hinterland German side, percent-

ages
2020 intermediate 2020 no | 2020 histori- | 2020 intermediate 2020 no | 2020 histori-
2005 result of trade Iron Rhine cal Iron result of trade Iron Rhine cal Iron
model — 2A —-2A Rhine — 2A model — 2B - 2B Rhine — 2B

Vervoerprognoses lJzeren Rijn, TML/TNO, May 2007
Road 61.59 64.54 64.29 64.28 64.54 63.82 63.82
Rail 7.75 8.12 8.24 8.26 8.12 8.44 8.45
Inland waterways 30.66 27.34 27.47 27.46 27.34 27.74 27.73
This SCBA
Road 61.59 64.54 64.39 64.36 64.54 63.37 63.34
Rail 7.75 8.12 8.10 8.13 8.12 8.51 8.54
Inland waterways 30.66 27.34 27.51 27.51 27.24 28.13 28.12
Difference
Road 0 0 0.10 0.08 0 -0.45 -0.48
Rail 0 0 -0.14 -0.13 0 0.07 0.09
Inland waterways 0 0 0.04 0.05 0 0.39 0.39

Split on NUTS 3 region in Germany though which the Iron Rhine as well as the Montzenroute

Cross

For this change made one has to know that within the TRANS-TOOLS model for the assignment an OD
matrix is used at the NUTS 3 level. One of these NUTS 3 regions is at the point where the Iron Rhine and
Montzen route is crossing through. It was suggested that it makes a difference where this region feeds into
the network. For this reason it was made sure that the region was split in such a way into two parts that
there is no region where both routes cross through. Since there was no additional information available at
the sub-NUTS 3 level it was decided to split the flows originating or going to this NUTS 3 region on a 50-
50 basis.

The exact effect of this change is not determined but it can be regarded as a small but not insignificant
effect.

Apply a more detailed generalized costs model for determining the potential of the Iron Rhine
and Montzen route

During the study “\Vervoerprognoses 1Jzeren Rijn” (TML/TNO May 2007) it was concluded that the potential
for the Iron Rhine can not reliably be calculated by the assignment models since there are many flows that
only have a small difference in distance. The generalized costs approach was introduced to determine the
potential for the Iron Rhine and the Montzen route. In this generalized cost approach the main distin-
guishing cost element introduced was the additional traction needed on the Montzen route. At start of the
CBA study it was requested to refine this generalized costs method and also to bring it in line with the
cost elements used for the CBA.

Besides a change to the rules to determine the additional traction also other cost aspects were introduced.
This method is described in more detail in 11.2.4 on page 72.
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Important to note is the fact that the Iron Rhine is in its basic variant not electrified and the Montzen
route will be. This has resulted in making the difference between electric and diesel locs in costs and capa-
bilities. The use of electric and/or diesel locs has also been optimized by allowing a change from a diesel
loc to an electric loc on the German network near the border. A difference in forecast of the energy prices
between 2020 and 2030 results in more expensive use of diesel locs and therefore less attractive iron
Rhine than in the previous forecasting study.

In the scenario 2B where amongst other measures also the internalization of external costs is introduced
in the pricing mechanism a difference is made between pricing of diesel and electric locs. This has resulted
in a dramatic change in the results for the 2B scenario.

Another change is that more attention has been paid to manoeuvring (first/last mile, turning) of the trains
and the costs involved.

With these changes made we can be confident that the results are representing reality as close as possible.

Extend the methodology with the model of ECORYS/CPB in order to determine the port effects
of container flows.

In the study “\Vervoerprognoses 1Jzeren Rijn” (TML/TNO May 2007) it was assumed that the effect of port
choice due to the reactivation of the Iron Rhine was very small and not significantly of importance. At
start of the CBA study it was requested to have a closer look on this issue by applying the model as devel-
oped by the CPB and ECORYS for the “Verdieping van de Westerschelde’ study. With the help of ECORYS
this was made possible. In section 11.2.5 on page 75, the method of the CPB/ECORYS container model is
described. The main reasons for applying this model is to take into account the competition between ports
and to quantify the resulting additional potential for the Iron Rhine. The additional rail transport that can
be attracted has consequently also an impact on the modal-split in the hinterland of the Port of Antwerp.

In the table below the impact on the results of the container model is described by scenario.

Table 150: Container model results within the Iron Rhine potential by scenario

Historic Iron | Historic Iron| Iron Rhine | Electrified Historic Electrified Iron
Rhine — 2A | Rhine — 2B |via A52 — 2A| Iron Rhine — 2A |Rhine via A52 — 2A
2020 2030|2020 2030|2020 2030 | 2020 2030 2020 2030

Without container model | 8.76 | 9.05 | 3.97 | 2.45 |10.56|11.13| 9.30 10.68 11.20 12.40

Container model 0.28 | 0.27 | 0.05 | 0.01 | 0.33 | 0.28 | 0.30 0.34 0.36 0.35
Total 9.04 | 9.32|4.02 | 246 (10.89(11.41| 9.60 11.02 11.56 12.75

Overall differences between the two studies

In the table below, the results of the earlier forecasting study “\Vervoerprognoses l1Jzeren Rijn” (TML/TNO
May 2007) and this SCBA study (indicated as new) are shown and compared.
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Table 151: Results of the forecasting study “Vervoerprognoses IJzeren Rijn TML/TNO 2007” and this
SCBA study, million tons

Million tonne | Historic Iron Rhine — 2A | Historic Iron Rhine — 2B

2020 2030 2020 2030

New results |Iron Rhine 9.0 9.3 4.0 2.5
Montzen 4.5 6.2 9.9 14.3

total 13.9 15.9 14.3 17.1

Earlier results | Iron Rhine 9.5 11.1 9.7 11.6
Montzen 4.3 4.8 4.5 51

total 13.8] 15.9 14.2] 16.7

New-earlier |lron Rhine -0.5 -1.8 -5.7 9.1
Montzen 0.2 1.4 54 9.2

total 0.1] 0.0 0.1] 0.4

The table above has the same figures as Table 15 on page 79.

What can be seen is that the total potential for Iron Rhine and Montzen route together is nearly the same
for the 2A scenario and slightly higher for the 2B scenario. For the 2B scenario this can be explained from
the changed modal-split model where the rail share in the modal-split is slightly higher. The additional
container flows do not have much impact on the total volume for 2B. For the 2A scenario the rail share in
the modal —split is lower but this is compensated by the additional container flows.

For the split of this combined potential to an Iron Rhine and a Montzen potential the effect can be en-
tirely contributed to the changes made in the generalized cost method. The main difference is due to dis-
tinguishing between diesel locs and electric locs which especially has an impact in the 2B scenario where
the external costs are internalized through a pricing mechanism with higher pricing for diesel locs than for
electric locs. Since the Iron Rhine is not electrified in this 2B scenario this implies a significant advantage
for the Montzen route.

The eventual differences in terms of number of trains can be found in the following table.

Table 152: Number of trains/day on the historical Iron Rhine comparing TML/TNO 2007 and this forecast
Measured between Budel and Weert, close to the Belgian-Dutch border, see Figure 12 and Figure 13 page 89.

Historic Iron Rhine — 2A | Historic Iron Rhine — 2B
2020 2030 2020 2030
New results 52.6 53.8 23.2 154
Earlier results 52.7 62.8 54.2 65.2
New - earlier -0.1 -9 -31 -49.8
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Annex G: Consumer surplus

The table below gives an overview of the CS in 2020, 2025 and 2030 and the NPV of all years. The other
variants have similar values.

The prices in the table below are in €x00s. T convert to €007 for the main SCBA table, a factor of 0.9885

will be used.

The allocation of the CS tot the different users has been done with rule of half: 50% to the origin and
50% to the destination. In case of maritime transport, a shipment from Chine to Germany via Antwerp is
allocated to China and Germany. However, statistical data is not very good on this: some of these flows
are “cut” in Antwerp, due to change of owner, bunkering, packaging etc. In that case, the CS is allocate to
the new “origin” of the goods, Antwerp. This overestimates the CS for Belgium a little, and underesti-
mates the CS for other countries.

Note also that some CS is caused by new users, these are goods that did not travel on either the Montzen
route or Iron Rhine route before.

Table 153: Consumer surplus costs in €905 for “historical Iron Rhine — 2A”

Source: own calculations

NSTR NPV 4% 2020 2025 2030
existing users - Belgium 0 — agricultural products 582 797.73 33701.79 32 930.70 29 568.20
1 — foodstuffs 1800439.50| 105659.93| 104 128.48 90 013.47
2 — solid mineral fuels 1 057 542.17 58 645.88 58 887.52 55 382.73
3 — crude oll 0.00 0.00 0.00 0.00
4 — ores / metal waste 2627986.19| 144650.49| 144103.15| 138 654.86
5 — metal products 13502 207.52| 782 051.75| 786 393.32| 680 310.27
6 — building materials 2156573.63| 123560.82| 121411.12| 110 151.95
7 — fertilisers 71 426.58 3933.79 3995.71 3753.09
8 — chemical products |11 535 269.34| 649 339.64| 684 546.78| 589 123.82
9 — other products 8974 110.79| 541214.82| 530967.71| 437 835.90
10 — petroleum products | 3859 897.91| 214 327.47| 219668.23| 201 036.35
sum 46 168 251.37 |2 657 086.38 |2 687 032.73| 2 335 830.63
new users - Belgium 0 — agricultural products 6 083.11 381.15 334.68 291.59
1 — foodstuffs 82 133.53 5022.51 4518.40 4 019.47
2 — solid mineral fuels 577.32 31.06 31.08 31.05
3 —crude ol 0.00 0.00 0.00 0.00
4 — ores / metal waste 4138.48 220.54 222.30 223.97
5 — metal products 176 443.89 9 640.87 9572.05 9403.17
6 — building materials 1308.01 67.10 69.82 72.50
7 — fertilisers 219.51 11.87 11.83 11.77
8 — chemical products 299 856.24 17 253.07 16 352.38 15 399.61
9 — other products 343 736.47 20 262.54 18 793.40 17 328.01
10 — petroleum products 4 933.56 251.78 263.48 274.37
sum 919 430.13 53 142.49 50 169.43 47 055.52
existing users- Germany 0 — agricultural products 469 895.37 27 361.44 26 574.29 23732.07
1 — foodstuffs 1172 914.48 68 740.94 67 093.90 58 832.61
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NSTR NPV 4% 2020 2025 2030
2 — solid mineral fuels 1022 707.71 56 875.94 56 874.59 53 468.75
3 — crude oll 0.00 0.00 0.00 0.00
4 — ores / metal waste 2166217.51| 119869.12| 119237.15| 113790.48
5 — metal products 11 310589.48| 653 330.83| 658 416.97| 571 068.54
6 — building materials 834 756.44 53 678.12 47 505.04 38 902.49
7 — fertilisers 21 836.44 1236.48 1221.02 1126.60
8 — chemical products 7 802790.21| 441922.42| 457 852.41| 397 949.80
9 — other products 4540 353.14| 267 424.70| 264 798.39| 225995.71
10 — petroleum products | 1 745 039.69 97 870.25 99 026.44 90 355.38
sum 31087 100.47 |1 788 310.24 |1 798 600.20 | 1 575 222.43
new users - Germany 0 — agricultural products 5818.36 366.57 320.41 277.58
1 — foodstuffs 78 224.53 4812.44 4 308.05 3 809.06
2 — solid mineral fuels 577.12 31.06 31.07 31.03
3 — crude oll 0.00 0.00 0.00 0.00
4 — ores / metal waste 4012.19 213.64 215.49 217.25
5 — metal products 171 122.42 9 366.18 9 286.33 9 109.06
6 — building materials 893.31 46.28 47.78 49.22
7 — fertilisers 181.61 9.89 9.80 9.69
8 — chemical products 259 817.15 15 336.91 14 228.72 13 088.40
9 — other products 325 940.95 19 294.01 17 827.87 16 376.31
10 — petroleum products 2 639.03 139.01 141.69 143.92
sum 849 226.67 49 615.99 46 417.21 43 111.52
existing users — other countries | 0 — agricultural products 97 792.21 5 664.45 5533.35 4938.24
1 — foodstuffs 601 412.57 35601.31 35583.53 29 718.38
2 — solid mineral fuels 17 674.87 1105.03 994.45 841.59
3 — crude oll 0.00 0.00 0.00 0.00
4 — ores / metal waste 104 204.58 6 169.89 5724.83 5227.21
5 — metal products 2214865.46| 131306.06| 129465.99| 109 566.32
6 — building materials 78 642.71 4 687.38 4721.29 3831.04
7 — fertilisers 54 466.05 4177.31 2 765.57 2004.81
8 — chemical products 3477 483.63| 193 326.16| 211856.60| 177 853.32
9 — other products 4024 719.27| 251577.30| 243398.94| 190 118.34
10 — petroleum products| 1892 558.88| 105 180.87| 108 082.08 98 432.58
sum 12563 820.21| 738 795.75| 748126.61| 622531.84
new users — other countries 0 — agricultural products 245.39 13.57 13.23 12.95
1 — foodstuffs 3 898.20 209.53 209.77 209.80
2 — solid mineral fuels 1.80 0.10 0.10 0.09
3 — crude oll 0.00 0.00 0.00 0.00
4 — ores / metal waste 89.39 4.97 4.84 4.70
5 — metal products 5178.27 267.10 278.01 286.35
6 — building materials 7.61 0.46 0.42 0.37
7 — fertilisers 18.40 1.17 0.99 0.87
8 — chemical products 39 903.86 1909.23 2116.42 2303.71
9 — other products 16 238.96 887.34 882.20 866.30
10 — petroleum products 1888.20 92.76 100.26 107.38
sum 67 470.09 3386.24 3606.24 3792.52
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Annex H: Description of the effect of
emissions

The paragraphs below describe the main pollutants, and their effects on human health, climate etc.

H.1. Effect of benzene (CgHp)

Benzene, or benzol, is an organic chemical compound and a known carcinogen with the molecular for-
mula C¢He. It is sometimes abbreviated Ph—H. Benzene is a colorless and highly flammable liquid with a
sweet smell and a relatively high melting point. Because of this, its use as an additive in gasoline is now
limited.

Benzene exposure has serious health effects. Outdoor air may contain low levels of benzene from tobacco
smoke, automobile service stations, the transfer of gasoline, exhaust from motor vehicles®, and industrial
emissions. Air around hazardous waste sites or gas stations may contain higher levels of benzene.

The short term breathing of high levels of benzene can result in death, while low levels can cause drowsi-
ness, dizziness, rapid heart rate, headaches, tremors, confusion, and unconsciousness. Eating or drinking
foods containing high levels of benzene can cause vomiting, irritation of the stomach, dizziness, sleepi-
ness, convulsions, and death.

The major effects of benzene are chronic (long-term) exposure through the blood. Benzene damages the
bone marrow and can cause a decrease in red blood cells, leading to anemia. It can also cause excessive
bleeding and depress the immune system, increasing the chance of infection. Benzene causes leukemia and
is associated with other blood cancers and pre-cancers of the blood. Human exposure to benzene is a
global health problem. Benzene targets liver, kidney, lung, heart and the brain and can cause DNA strand
breaks, chromosomal damage etc. Benzene causes cancer in both animals and humans.

H.2. Effect of methane (CH,)

Methane is a chemical compound with the molecular formula CHa. It is the simplest alkane, and the prin-
cipal component of natural gas. Methane is not toxic but it is an important greenhouse gas. 1 gram of CH,
is equivalent with 4 grams of CO; with respect to the global warming potential.

H.3. Effect of carbon monoxide (CO)

Carbon monoxide is a significantly toxic gas and has no odor or color. It is the most common type of fatal
poisoning in many countries if the concentration is high. Exposures to low concentrations can lead to sig-
nificant toxicity of the central nervous system and heart. Following poisoning, long-term sequelae often

89 The benzene exhaust of diesel trains is negligible and hence it is not included in the graphs.
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occur. Carbon monoxide can also have severe effects on the baby of a pregnant woman. Symptoms of
mild poisoning include headaches and dizziness at concentrations less than 100 ppm.

Transport is responsible for 50% of total CO emissions. Dangerous concentrations can occur in closed
areas such as tunnels and garages.

Note that although car volumes decrease as a result of scenario X, we do see an increase of CO. The rea-
son for this is that due to the policy, there is a shift from diesel to gasoline, which emit 5 times more CO.

H.4. Effect of carbon dioxide (CO,)

An engine burns fuels which creates CO,. This makes that CO; emissions are directly related to the use of
the vehicle. If more fuel is burned, more CO; is emitted. This makes that gasoline cars emit more than
diesel cars. CO; is not a dangerous gas but plays an important role in global warming. It is the main
greenhouse gas created by human activity.

H.5. Effect of nitrous oxide (N,O)

Nitrous oxide, unlike other oxides (apart from carbon dioxide), is a major greenhouse gas. While its radia-
tive warming effect is substantially less than CO, nitrous oxide's persistence in the atmosphere, when
considered over a 100 year period, per unit of weight, has 310 times more impact on global warming than
that per mass unit of carbon dioxide (CO,). The emission depends on the fuel type and the katalysator
type and is not legislated.

H.6. Effect of non-methane volatile organic
compounds (NMVOC)

Non-methane volatile organic compounds is a generic term for a large variety of chemically different
compounds, like for example, benzene, ethanol, formaldehyde, cyclohexane, 1,1,1-trichloroethane or
acetone. Essentially, NMVOCs are identical to VOCs, but with methane excluded. Sometimes NMVOC is
also used as a sum parameter for emissions, where all NMVOC emissions are added up per weight into
one figure. In absence of more detailed data, this can be a very coarse parameter for pollution, e.g. for
summer smog or indoor air pollution.

H.7. Effect of nitrogen oxide (NOx)

NOx is a generic term for mono-nitrogen oxides (NO and NO,). These oxides are produced during
combustion, especially combustion at high temperatures.

At ambient temperatures, the oxygen and nitrogen gases in air will not react with each other. In an internal
combustion engine, combustion of a mixture of air and fuel produces combustion temperatures high
enough to drive endothermic reactions between atmospheric nitrogen and oxygen in the flame, yielding
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various oxides of nitrogen. In areas of high motor vehicle traffic, such as in large cities, the amount of
nitrogen oxides emitted into the atmosphere can be quite significant. Traffic, and especially diesel vehicles,
is responsible for 50% of total emissions of NOXx.

When NOx and volatile organic compounds (VOCs) react in the presence of sunlight, they form photo-
chemical smog, a significant form of air pollution, especially in the summer. Children, people with lung
diseases such as asthma, and people who work or exercise outside are susceptible to adverse effects of
smog such as damage to lung tissue and reduction in lung function.

H.8. Effect of particulate matter (PM)

Particulates, alternatively referred to as particulate matter (PM) or fine particles, are tiny particles of solid
or liquid suspended in a gas. Increased levels of fine particles in the air are linked to health hazards such as
heart disease, altered lung function and lung cancer. PM diameters range from less than 10 nanometres to
more than 100 micrometers. The biggest human sources of particles are combustion sources, mainly the
burning of fuels in internal combustion engines in automobiles and power plants, and wind blown dust
from construction sites and other land areas where the water or vegetation has been removed. The effects
of inhaling particulate matter has been widely studied in humans and animals and include asthma, lung
cancer, cardiovascular issues, and premature death. The size of the particle is a main determinant of where
in the respiratory tract the particle will come to rest when inhaled. Larger particles are generally filtered in
the nose and throat and do not cause problems, but particulate matter smaller than about 10 micrometers,
referred to as PM10, can settle in the bronchi and lungs and cause health problems. The 10 micrometer
size does not represent a strict boundary between respirable and non-respirable particles, but has been
agreed upon for monitoring of airborne particulate matter by most regulatory agencies. Similarly, particles
smaller than 2.5 micrometers, PM2.5, tend to penetrate into the gas-exchange regions of the lung, and
very small particles (< 100 nanometres) may pass through the lungs to affect other organs. Particles emit-
ted from modern diesel engines (commonly referred to as Diesel Particulate Matter, or DPM) are typically
in the size range of 100 nanometres (0.1 micrometers). In addition, these soot particles also carry
carcinogenic components like benzopyrenes adsorbed on their surface.

H.9. Effect of sulphur dioxide (SO,)

SO is produced by volcanoes and in various industrial processes. Since coal and petroleum often contain
sulphur compounds, their combustion generates sulphur dioxide. Further oxidation of SO, usually in the
presence of a catalyst such as NO,, forms H,SO4, and thus acid rain. This is one of the causes for concern
over the environmental impact of the use of these fuels as power sources. Because of fuel additive cata-
lysts are being used in gasoline and diesel engines in order to lower the emission of sulphur oxide gases
into the atmosphere the exhaust emissions of SO; are negligible compared to the exhaust of producing
fuels. For inland waterways — as there is no strict regulation — the exhaust of SO is relevant.

H.10. Effect of VOC

Volatile organic compounds (VOCs) are organic chemical compounds that have high enough vapour
pressures under normal conditions to significantly vaporize and enter the atmosphere. A wide range of

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 226



TRANSPORT & MOBILITY

g,
LEUVEN '-.
gy

Your link to integrated analyses !

carbon-based molecules, such as aldehydes, ketones, and other light hydrocarbons are VOCs. The most
common VOC is methane, a greenhouse gas sometimes excluded from analysis of other VOCs using the
term non-methane VOCs, or NMVOCs Vapours of VOCs escaping into the air contribute to air pollu-
tion.

VOCs are an important outdoor air pollutant. In this field they are often divided into the separate catego-
ries of methane (CH4) and non-methane (NMVOCs). Methane is an extremely efficient greenhouse gas
which contributes to enhanced global warming. Other hydrocarbon VOCs are also significant greenhouse
gases Via their role in creating ozone and in prolonging the life of methane in the atmosphere, although
the effect varies depending on local air quality. Within the NMVOCs, the aromatic compounds benzene,
toluene and xylene are suspected carcinogens and may lead to leukaemia through prolonged exposure.

Some VOCs also react with nitrogen oxides in the air in the presence of sunlight to form ozone. Although
ozone is beneficial in the upper atmosphere because it absorbs UV thus protecting humans, plants, and
animals from exposure to dangerous solar radiation, it poses a health threat in the lower atmosphere by
causing respiratory problems. In addition high concentrations of low level ozone can damage crops and
buildings.
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Annex I: Comparison of the TRANS-
TOOLS results and the Port of
Antwerp scenario

This annex, with the exception of section 7 and 8, is a joint text, written by TML/TNO and the Port Au-
thorities of the Port of Antwerp.

l.1. Aim

The objective of this short note is to compare the forecasts of the two sources® for the potential of rail
transport between the port of Antwerp and the German hinterland. The note presents first briefly the
methodology and then the assumptions and the results for the scenario “historical Iron Rhine - 2A”.

|.2. Summary of methodologies

TML-TNO
TML-TNO used the TRANSTOOLS model. This consists of the following steps:

1. Use the trade model to translate exogenous assumptions on worldwide regional economic activity
into international and national trade flows by type of commaodity (NSTR 1 digit classification,
with crude oil separately, in total 11 commodity groups) at disaggregate region to region levels for
Europe.

2. The associated freight flows are allocated to modes using for each commodity and each pair of
regions a share equation that fits the shares to the base years (2005) and takes into account the
changes in generalized transport costs.

3. For each mode, the transport flows are allocated over the network of that mode. A specific rail
assignment model is used for the Antwerp to Germany rail network

Port of Antwerp
The Port of Antwerp has a two step procedure.
1. Exogenous GDP assumptions for NW Europe and other industrialized countries (based on

OECD) are translated into growth of port activity for Antwerp by category of handling (contain-
ers, bulk etc.) using historical coefficients that are adjusted using expert advice.

% Port of Antwerp EOS 2005 study, and this study.
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2. The historical modal shares are applied after checking the available capacity and using exogenous
policy assumptions.

|.3. Macro-economic assumptions used

The table below contains the macro-economic assumptions. TML-TNO has growth of activity in Ger-
many lower than average for EU25 presented in the table.

Table 154: Macro-economic assumptions

GDP growth NW Europe TML-TNO Port of Antwerp
Growth 2005-2020 in % per year 2.3% 2.08%
Growth 2020-2030 in % per year 2.0% 1.85%
Index 2030 (2005=100) 165 163

|.4. Total transport flows into and out of
Antwerp by category

The table below presents the total transport flows into and out of Antwerp by category.

TML-TNO represents total flow Belgium to Germany (see paragraph 11.3.2.1 on page 78), this is different
from the figures of the Port of Antwerp because:

a) Part of the traffic has other origins or destinations than Germany.

b) Part of the traffic to Germany originates outside the port of Antwerp.

The figures of the Port of Antwerp represent the quantity in and out Port of Antwerp.

Table 155: Total transport flows into and out of Antwerp by category

TML-TNO Port of Antwerp

Reference 2005 (million tonne)

Container 74.6
Other 85.5
Total 106.6 160.1
Index 2020 (2005=100)

Container 230
Other 110
Total 153 166
Index 2030 (2005=100)

Container 295
Other 113
Total 175 198
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1.5. Assumptions for modal shares

TML-TNO

Makes a difference between with and without Iron Rhine and analyses a scenario with a “dynamic trans-
port policy”. In the latter scenario it is assumed that external costs are internalized and rail sector is liberal-
ized. For trucks this means, on top of the Maut in Germany and the Benelux (0.15 €/vehicle-km) an extra
0.075 €/vehicle-km in 2020 and 0.15 €/vehicle-km in 2030. For inland waterways, this means 0.01
€/tonne-km, for rail this also means 0.01 €/tonne-km. The liberalization of the rail sector would mean a
reduction of rail travel time of 19% and a reduction in freight costs of 5%.

Port of Antwerp

Increase in modal share is due to structural shifts. Modal share is assumed to increase from 8 to 15% of
container traffic from 2015 onwards. This could even become 20%.

|.6. Results for rail transport flows in and out of
port of Antwerp

The table below presents the results for rail transport flows in and out of port of Antwerp.

Table 156: Results for rail transport flows in and out of port of Antwerp of maritime origin

TML-TNO Port of Antwerp
Transport by rail all routes Transport by rail via
all routes

Reference 2005 (million tonne)
Container 3.6 million tonne 9.8 million tonne
Other 8.6 million tonne 15.2 million tonne
Total 12.3 million tonne 25.0 million tonne
Index 2020 (2005=100)
Container 179 302.5
Other 131 59.2
Total 144 154.6
Index 2030 (2005=100)
Container 238 387.2
Total 179 186.7
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|.7. Further assessment on the comparison of
the flows of the port of Antwerp

In order to explain the difference in volumes, a further assessment®! has been made on the definitions of
the statistics shown. Some differences in definition are clear like some columns show the total for the
whole port where others show only the potential for the Iron Rhine and Montzen route. Other differences
require some further study.

The paragraphs below discuss the difference in total transport flows and modal sift, and the specific dif-
ferences in rail transport.

1.7.1. Analysis of total transport

TRANS-TOOLS shows 106 million tonnes of international transhipment of flows in the port of Antwerp;
i.e. flows changing mode between an inland mode and maritime transport. Note that in these flows no
domestic feeder flows are taken into account; here the port connecting the inland mode is taken into ac-
count in relation with the origin/destination on the other end of the maritime link.. Also flows coming in
by sea and leaving by sea to another country are not entirely included in these 106 million tonnes.

The port of Antwerp shows 160 million tonnes of maritime transport; i.e. flows coming in by sea plus the
tonnes going out by sea. Note that this also includes domestic maritime flows and international feeder
flows.

Looking at these definitions it is clear that that the numbers in the table are not comparable. In the follow-
ing we will analyse the flows of the port of Antwerp in more detail in order to make it better comparable
with the TRANS-TOOLS numbers.

From the publication “Jaaroverzicht VIaamse havens 2005 we learn the following:
Total Maritime transport Antwerp 160 million tonne. This is the total from all incoming and outgoing
maritime flows.
From Rotterdam to Antwerp 28 million tonne crude petrol products are transported into the port area
by pipeline in 2005. (Source: Rotterdam-Antwerp Pipeline NV and RAPL).
In total 29.83 million tonnes is transported by rail in relation with the port (source NMBS). These are
flows leaving or entering the port area without any knowledge on whether it is coming from maritime
activities or port industry.
In total 84.3 million tonnes is transported by inland waterways in relation with the port (source: ha-
venbesturen, Promotie Binnenvaart Vlaanderen, NV De Scheepvaart, Admin. Waterwegen en Zee-
havens). Also these are flows leaving or entering the port area without any knowledge on whether it is
coming from maritime activities or port industry.

91 This part is done independently from the port of Antwerp at a later stage of the project
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From the maritime statistics 2004 (more recent statistics were not available to the consortium at moment
of writing), we get the following information for the port of Antwerp (estimate 2005 based on 5.1% evo-
lution in “Jaaroverzicht \Vlaamse havens 2005™):
Incoming (excluding exchange with Belgium ports): 75 million tonne (2005 estimate: 79.3 million
tonne)
Outgoing (excluding exchange with Belgium ports): 60 million tonne (2005 estimate: 63.4 million
tonne)
Total (excluding exchange with Belgium ports): 135 million tonne (2005 estimate: 142.7 million tonne)

It should be noted that different modal-split figures are circulating without giving the exact definitions
(even on the web-site of the Port of Antwerp). In the table below, some different modal split figures are

shown as was reported in a report of ECSA.

Table 157: Current modal-split and future scenarios

Source Road Inland Rail | Pipeline | Comments
water
('\ggg;‘;‘”s enverbeke | 300 329% | 12% | 21% | Figures of 2000, Total Freight transport
GHA (2004) 40% 40% 20% / Flgures of 2004 from annual report, Total
freight transport
Strategical Plan (2004) 35% 45% 20% / Hypothesis, Total freight transport
Macharis en Verbek . . '
(2284? s en Verbeke 59.5% 31.2% 9.3% / Figures of 2020, container traffic
GHA (2004) 42% 43% 15% / Trend scenario 2015, container traffic
GHA (2004) 50% 37% 13% / Pessimistic scenario 2015, container traffic
Strategical Plan (2004) 40% 40% 20% / Hypothesis, container traffic
GHA (2004) 36% 32% 32% / Scenario 2015, conventional general cargo

Source: ECSA, based on Macharis and Verbeke (2004), GHA (2004) and Strategical Plan (2004)
From the web-site of the Port of Antwerp we get the following statistics:

Table 158: Modal split (in %)

Maritime | Industry | Total
Pipeline 3% 48% 21%
Transhipment 7% - 4%
Road 45% 10% 31%
Barge 27% 39% 32%
Rail 18% 3% 12%
100% 100% 100%

Source: Port of Antwerp

Applying the maritime modal split figures of the Port of Antwerp on the total maritime flows the tonnes
as shown in the table below result. In the last column the same is done but then excluding the domestic
flows. Here it is roughly assumed that the same modal split is valid.
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Table 159: Modal split in million tonnes, 2005

mode All maritime Excl. maritime domestic

Pipeline 4.8 4.08
Transhipment (sea) 11.2 9.52
Road 72 61.2
Barge 43.2 36.72
Rail 28.8 24.48
Total 160 136
Total excl. transshipment 148.8 126.48

Source: Estimates 2005 by TNO based on port of Antwerp 2006

In this table also a total is shown for the maritime flows excluding domestic flows and excluding the trans-
shipment flows. This total is 126.48 million tonnes which already much closer to the TRANS-TOOLS
figure of 106 million tonnes but still a difference remains.

This final difference has to do with the way the TRANS-TOOLS database was constructed. It was at-
tempted to preserve as much as possible the economic relation in the transport chain. Important in this
definition is that if a commaodity changes ownership in the port the commodity can be counted as a mari-
time flow (for instance USA-Antwerp) and an inland flow (for instance Antwerp-Germany) instead of
being one transport chain flow (in this case USA-Antwerp-Germany). This focus on the economical rela-
tion is important for a proper forecasting method where transport and economical activity of the origins
and destinations are being correlated. A lot of the commaodities entering the port are also being processed
into industry taking place in the port. In this case a transformation of the commodities takes place into a
new commodity and also in these cases the maritime flows also end in the port and are in TRANS-
TOOLS not included in the port transshipment figure of 106 million tonnes. It should be noted that also
the petrol products transported from Rotterdam to Antwerp by pipeline enter the same production proc-
ess so when trying to come to the proper totals this should also be taken into account. Furthermore in
some cases entrepot takes place in the port which makes it impossible to preserve the total economical
relation (for instance USA-Antwerp-Germany) and the transport chain had to be broken down in differ-
ent flows entering and leaving Antwerp (in the example USA-Antwerp and Antwerp-Germany).

In al the cases where the starting or ending point of the transport flow is considered Antwerp according to
the explanation given here, the flow is taken up in the region of Antwerp in the TRANS-TOOLS coding
system. The port statistics show information on which part of the maritime flows enters the port industry
but this does not include the industry outside the port area in the region of Antwerp. For this reason the
information on the port of Antwerp and the region of Antwerp is mixed making it impossible to make the
TRANS-TOOLS figures 100% comparable to the statistics of the port of Antwerp. Since the statistics of
the port of Antwerp have been used as one of the input data sources for the development of the TRANS-
TOOLS database it can be trusted that it is consistent.

1.7.2. Analysis of rail transport (2000-2007)

In the table below, the Port of Antwerp shows that 25 million tonnes are transported by rail, which is
more or less in line with the estimate as shown in the table above.

The website of the Port of Antwerp shows the following split in commaodities for the rail transport. Please
note that this includes all rail flows in relation with the Port of Antwerp including the industry in the port
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part (so not maritime) of it. Again here the numbers are different so probably again based on different
definitions which were not described on the website. In this table however we get an impression of the
size of the container flows by rail in relation with the port. This is 9.4 million tonnes according to the (un-
known) definition of this table.

Table 160: Port of Antwerp — Cargo traffic by rail in 2006 (in tonnes) all destinations

Unloaded Loaded Total
Agricultural products and foodstuff 899 048 81414 980 462
Solid fuels 0 2 458 040 2 458 040
Petroleum and petroleum products 91 287 1181 288 1272575
Ore 5038 3395759 3446 139
Metal products 3445 453 823 505 4 268 958
Raw minerals and building materials 79 892 153 691 233583
Chemicals and fertilisers 601 813 1382028 1983841
Intermodal transport (= containers) 3433022 5973371 9 406 393
Machinery vehicles and other goods 548 452 256 042 804 494
Total 9149347 | 15705138 | 24854485

To put these rail flows in perspective of the total flows and the developments in the past years the follow-
ing table has been made from data as can be found on the web site of the port of Antwerp, where the to-
tal maritime flows, the total container flows and the total rail flows for the port of Antwerp are shown.
For the total rail flows we see that since 1997 the absolute volume transported has remained more or less
constant over time. The share of rail transport has declined from 22% in 1997 to 15% in 2006. In the
same period the container flows have increased rapidly from 33 million tons (30% of total maritime) in
1997 to 81 million tons in 2006 (48% of total maritime). From this it can be concluded that the increase of
container flows is not correlated to the increase of rail transport as such. For this reason also no concrete
conclusion can be drawn on the development of rail transport if a further increase of container transport
is expected. It could for instance imply an increase of rail transport but it could also imply a prevention of
a decline of rail transport. All depends on the composition of the future commaodities and the degree in
which they will be containerised.

Table 161: Port of Antwerp — History of maritime cargo traffic (in tonnes)
Source: Antwerp Port Authority

Year | Total maritime | Total container | Share container | Total rail Share rail
1997 111 894 783 33426 842 29.87% | 24 946 028 22.29%
1998 119 788 549 35 376 283 29.53% | 26 082 511 21.77%
1999 115 654 020 39 442 240 34.10% | 24 274 235 20.99%
2000 130 530 626 44 525 643 34.11% | 25 778 059 19.75%
2001 130 050 413 46 409 921 35.69% | 22 170 151 17.05%
2002 131 628 816 53 016 582 40.28% | 21 627 298 16.43%
2003 142 874 512 61 350 335 42.94% | 24 277 052 16.99%
2004 152 326 565 68 280 028 44.82% | 23 311732 15.30%
2005 160 054 365 74 593 112 46.60% | 24 037 556 15.02%
2006 167 372 296 80 809 428 48.28% | 24 854 485 14.85%

To make a comparison with the TRANS-TOOLS rail transport and the expected future development we
have made new data extractions for the region of Antwerp (port and province of Antwerp together) for
the common potential of the Iron Rhine and the Montzen route, which is shown in the following table. In
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this table the figures for the year 2005 and the forecasts for 2020 and 2030 under scenario 2A are taken
up. A split is made in container flows and the not-container flows.

Table 162: Rail flows of province Antwerp, all flows (in million tonnes, all destinations)

Source: Trans-Tool

S

2005 2A 2020 2A 2030
Maritime Containers 3.625 6.476 8.623
Other 8.632 11.171 13.333
Total 12.257 17.648 21.955
Not Maritime Containers | 12.205 18.064 20.314
Other 10.417 14.556 16.747
Total 22.622 32.620 37.060
All flows Antwerp Containers | 15.829 24.541 28.936
Other 19.049 25.727 30.079
Total 34.879 50.268 59.015

The figures from the NMBS/SNCB (94% of the Belgian market in 2005) show a total of 29.47 million
tonnes loaded or unloaded in the province of Antwerp. This is somewhat smaller than what TRANS-
TOOLS indicates (34.88 million tonnes).

Table 163: Loaded and unloaded tonnes by rail in 2005 in province of Antwerp, by province, in tonnes

Source: NMBS/SNCB

A B A->B B->A
02 Antwerp (excl. port) Other countries 1128 377 929 481
02 Antwerp (excl. port) 01 Brussel 9 355 9 355
02 Antwerp (excl. port) 02 Antwerp (excl. port) 17 235
02 Antwerp (excl. port) 03 Limburg 1711 607
02 Antwerp (excl. port) 04 Luik 2146 25149
02 Antwerp (excl. port) 05 Namen 35776 1167
02 Antwerp (excl. port) 07 Henegouwen 4810 6 905
02 Antwerp (excl. port) 08 West Vlaanderen 93394 86 179
02 Antwerp (excl. port) 09 Oost Vlaanderen 8749 1345
02 Antwerp (excl. port) 10 Vlaams Brabant 3577 1997
02 Antwerp (excl. port) 11 Waals Brabant 189 13 802
Other countries 12 Port of Antwerp 5399 408 7 449 189
01 Brussel 12 Port of Antwerp 14 021 5630
02 Antwerp (excl. port) 12 Port of Antwerp 108 482 419 677
03 Limburg 12 Port of Antwerp 81 487 398 536
04 Luik 12 Port of Antwerp 319 205 212 143
05 Namen 12 Port of Antwerp 3940 369 132
06 Luxemburg 12 Port of Antwerp 405 001 348 575
07 Henegouwen 12 Port of Antwerp 1105 168 3278114
08 West Vlaanderen 12 Port of Antwerp 1120 286 2 437 992
09 Oost Vlaanderen 12 Port of Antwerp 36 397 48 988
10 Vlaams Brabant 12 Port of Antwerp 852 2 327
11 Waals Brabant 12 Port of Antwerp 431 750 41 256
12 Port Antwerp 12 Port of Antwerp 3054 733
Total loaded/unloaded tonnes in the Port of Antwerp 27 092 289
Total loaded/unloaded tonnes in the province of Antw. (excl. port) 2909 353
Total loaded/unloaded tonnes in the total province of Antwerp 29 473 483
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Additionally, the total transported tonnes in Belgium can be found in the table below. We see that Ant-
werp takes about half of it.

Table 164: Freight transport by rail, Belgium, 2006, million tonnes
Source: Algemene Directie Statistiek, (bewerking Studiedienst van de Vlaamse Regering) op basis van facturatie-
systeem NMBS

National transport | 24.867
Import 14.234
Export 20.464
Through traffic 2.624
Total 62.189

Summarising table

Table 165: Summarising table of loaded and unloaded tonnes by rail in 2005/2006 in Antwerp, in million

tonnes
Trans-Tools, 2005 | Port of Antwerp, 2006 | NMBS, 2005
Maritime (port) Containers 3.625 9.406
Other 8.632 15.448
Total 12.257 24.854 27.092
Not Maritime Containers 12.205
(rest of province of Antwerp) Other 10.417
Total 22.622 2.909
All flows (province of Antwerp) Containers 15.829
Other 19.049
Total 34.879 29.473

To compare first the total rail flows we see that in 2005 TRANS-TOOLS has 12.3 million tonnes mari-
time flows and 34.9 million tonnes in total for all Antwerp related flows. The 25 million tonnes as indi-
cated by the port of Antwerp is in the middle and also close to what the NMBS/SCNB reports.

It is not unrealistic to assume that more than half of the “Not Maritime” flows in TRANS-TOOLS are in
relation with the industry in the port which would make the numbers comparable again. The reason why
these numbers are allocated differently in TRANS-TOOLS, is that the basis for this data is the European
ETIS database. ETIS cuts every freight flow that changes owner, is bunkered, or changed another way in
the port to 2 freight flow: one maritime flow (e.g. China — Antwerp) and one land flow (e.g. Antwerp —
Germany). The latter is considered as a hon-maritime flow in EITS and thus also in TRANS-TOOLS.
The port of Antwerp considers every freight flow in or around the port as “maritime”.

Comparing the container flows we see that where the port of Antwerp says 9.4 million tonnes while
TRANS-TOOLS shows in 2005 3.6 million tonnes maritime and 12.2 million tonnes not maritime. Also
here it has to be assumed that more than half of the not maritime flows are actually related to the port
industry/economy (or the commaodities change ownership in the port).

A table where the TRANS-TOOLS volumes are allocated to maritime/non-maritime according to the
definition of the port of Antwerp can be found below.
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Table 166: Summarising table of loaded and unloaded tonnes by rail in 2005/2006 in Antwerp, in million

tonnes
Trans-Tools, NMBS,
Trans-Tools, 2005 | 2005, allocated | Port of Antwerp, 2006 2005
differently
Maritime (port) Containers 3.625 9.406 9.406
P Other 8.632 15.448 15.448
Total 12.257 24.854 24.854| 27.092
Not Maritime Containers 12.205 6.423
(rest of province of Antwerp)  Other 10.417 3.601
Total 22.622 10.025 2.909
Containers 15.829 15.829
All flows (province of Antwer
(p P) Other 19.049 19.049
Total 34.879 34.879 29.473

1.7.2. Analysis of rail transport (Iron Rhine and Montzen potential)

When looking specifically at the potential for the Iron Rhine and the Montzen route we see that the
growth is somewhat higher than for the total rail transport in relation with Antwerp. Here we see that for
the total maritime flows the growth is 77% up to 2020 and 140% up to 2030. When focusing on the mari-
time container flows we see that the growth is 81% up to 2020 and 150% up to 2030. In total, 4.2 million
tonnes in 2005 comes from the Antwerp area (province and port). In this study, it has been determined
that the total flows on the Montzen route in 2005 is 8.2 million tonnes. This means that just about half of
the traffic on the Iron Rhine / Montzen corridor is in relation with the region and port of Antwerp. Of
the 4.2 million tons there is 1.9 million container traffic.

Table 167: Rail flows of Antwerp, potential Iron Rhine/Montzen (million tonnes)
2005 | 2A 2020 | 2A 2030

Maritime (port) Containers | 0.220 0.399 0.550
Other 0.239 0.416 0.552
Total 0.459 0.815 1.102

Not Maritime_ Containers

(rest of province of Antwerp) 1.652 2.459 2.877
Other 2.098 2.885 3.301
Total 3.750 5.345 6.178

All flows (province of Antwerp) Containers | 1.872 2.859 3.427
Other 2.337 3.301 3.853
Total 4.209 6.160 7.280

Source: Trans-Tools
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|.8. Conclusions concerning the comparison
with the scenarios and data of the port of
Antwerp

The first conclusion is that the base data of TRANS-TOOLS is comparable with the data of the port of
Antwerp. Although at first glance there seemed to be large differences in total tonnage these differences
could be explained by making the definitions of the data of the two sources more comparable. It is con-
cluded that the definitions can not be made 100% comparable since in TRANS-TOOLS the focus is on
the economic relation, which implies that in cases like change of ownership in the port, commodities be-
ing input to the industry in the port or entrepot the flows end or start in he region of Antwerp and are
combined in the figures for the rest of the province of Antwerp within the TRANS-TOOLS model.
Comparing all information there is no reason to suspect that the base information is differing significantly.

A second conclusion is that the expected growth of the rail flows of the port of Antwerp is in the scenar-
ios of the port of Antwerp slightly higher than the TRANS-TOOLS growth figures. For 2020 TRANS-
TOOLS expects a growth of 44% where the port of Antwerp expects a growth of 55%. This can be con-
sidered a reasonable difference in modelling/scenario results.

A large difference can be found in the composition of the growth along the container and non-container
flows by rail between the scenarios of the port of Antwerp and the TRANS-TOOLS results. The port of
Antwerp expects an increase of 203% of container transport where TRANS-TOOLS expects a growth of
79% of the container flows in 2020. Since the total growth of the flows by rail of the port of Antwerp is
only 11% higher this means that the non-container flows by rail are showing a decline of 41%. TRANS-
TOOLS shows an increase of the non-container flows with 31%. Since the total growth is similar the
main difference is in the containerisation rate making that flows that are interpreted in TRANS-TOOLS
as non-container are in the scenario of the port of Antwerp container flows. Though our opinion is that
the commodities that are transported by rail are not that suitable to be transported by container, thus that
the scenario of the port of Antwerp on containers is on the very high end and in our view not realistic.
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Annex J: Maintenance and renewal
costs

J.1. Assumptions

For this calculation, we started with an assumption that in the Iron Rhine variants, 72 trains®2 will drive on
the track. These trains all originate from the Montzen route. After that, the calculation has been adapted
with the real number of trains per scenario.

The costs are split into 2 categories according to the frequency of the costs:
- Maintenance costs; maintenance of ramps, new cables, power lines, road crossings, ...
- Renewal costs: rebuilding of a bridge or tunnel, replacement of rail tracks, ...

The costs are also split into 2 categories whether they are dependent on the number of trains or not:
- Fixed costs: management, rental of buildings, water and power for services, ICT, communication
costs, insurance, ...
- Variable costs. The variable costs are about 80% of the total maintenance costs.

J.2. Historical Iron Rhine

J.2.1. The Netherlands

J.2.1.1. Maintenance costs

According to ProRail, an additional 3.8 million €/year will be spend on maintenance due to the reactiva-
tion of the Iron Rhine. This can be split in:

€ 1.5 million €/year on the part Roermond - Dalheim (excl. tunnel Meinweg)
€ 1.2 million €/year in the Meinweg tunnel.
€ 0.9 million €/year due to a more intensive use of Budel - Roermond

These figures are based on a (hypothetical) train volume of 72 trains per day. ProRail assumes that
1.5 million € of these costs can be considered as fixed costs.

In reality, fewer trains will ride on the Iron Rhine. The table below gives an overview of the maintenance
cost for different train volumes.

92 The renewed Iron Rhine will have a capacity of 72 trains/days both directions (ProRail and Infrabel, 2007). See
Annex T: Advice 2007 “Commissie Onafhankelijke Deskundigen 1Jzeren Rijn” op page 297 for more details.
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Table 168: Maintenance costs on the Iron

volumes, in €xp0s/year

Source: Calculations by ProRail

g,
Tie

Rhine in The Netherlands, for different assumptions on train

Year Reference variant Extra 72 trains Extra 50 trains Extra 20 trains
2015 4 031 488 7 682 319 7 127 422 6 215770
2016 4 040 564 7 712 466 7 151 766 6 234 603
2017 4 049 648 7 734 747 7 176 144 6 253 461
2018 4058 741 7 756 787 7 200 556 6 272 343
2019 4067 841 7 778 829 7 225 003 6 291 250
2020 4 076 950 7 800873 7 249 483 6 310180
2021 4 086 067 7 822 918 7 273998 6 329 135
2022 4095 192 7 844 965 7 298 547 6 348 115
2023 4104 325 7 867 013 7 323130 6 367 118
2024 4113 467 7 889 063 7 347 747 6 386 146
2025 4122616 7 911 115 7 372 399 6 405 199
2026 4131774 7 933 169 7 397 084 6 424 275
2027 4 140 940 7 955 224 7 421 804 6 443 376
2028 4161589 7 977 281 7 446 558 6 462 502
2029 4170795 7 999 339 7 471 346 6 481 651
2030 4180 009 8 021 399 7 496 168 6 500 825

With the above table, an estimate could be made for the net extra maintenance costs, for the real number
of trains. The interpolation between 72, 50 and 30 trains has been made with an exponential function, to
capture the non-linearity.

Table 169: Extra maintenance costs on the Iron Rhine in The Netherlands, for scenario “historical Iron

Rhine — 2A and — 2B”,

in €x00s/year

Source: Own calculations

Historical Iron Rhine — 2A Historical Iron Rhine — 2B

Year Number of trains Maintenance costs Number of trains Maintenance costs
2015 52.6 3068 974 23.2 2288520
2016 52.6 3084 888 23.2 2298 738
2017 52.6 3097 981 23.2 2 309 487
2018 52.6 3110995 23.2 2320270
2019 52.6 3124022 23.2 2331074
2020 52.6 3 137 058 23.2 2 341 897
2021 52.72 3153 860 22.42 2 334 593
2022 52.84 3170695 21.64 2 327 342
2023 47.58 3022312 19.32 2 285 053
2024 53.08 3 204 466 20.08 2312989
2025 53.2 3221404 19.3 2 305 891
2026 53.32 3238373 18.52 2298 842
2027 53.44 3 255 375 17.74 2 291 846
2028 53.56 3260713 16.96 2273518
2029 53.68 3277 759 16.18 2 266 618
2030 53.8 3294 839 154 2259 769
SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 240




TRANSPORT & MOBILITY
LEUVEN

Your link to integrated analyses !

J.2.1.2. Renewal costs

The renewal costs for The Netherlands are calculated in a pragmatic way by ProRail:
- For the track between Budel and Roermond, it is assumed that only replacement costs for tracks

will occur. These costs have a yearly basis and amount 138 516 €/year.

.
&

- For the track in Roermond (ringway), and the connection between Roermond and Germany
(Meinweg tunnel), it is assumed that the new investments due to the reopening of the Iron Rhine,
will lead to renewal costs on the long term. To estimate the costs, it is assumed that renewal costs
amount 20% of the investment costs: for rail track each year, for bridges and tunnels after 100
year, for other infrastructure after 35 year. The first 35 years, no renewal costs are assumed.

The schedule is as follows:

- 201 347 € per year, each year, first time after 35 years (rail track renewal)
- 177 million €, after 100 year, each 100 years (bridges and tunnels)

- 72 million €, after 50 year, each 50 years (other)

The above assumption is based on the full capacity of 72 trains. In reality, fewer trains will ride on the
Iron Rhine. The table below gives an overview of the renewal cost for different train volumes.

Table 170: Renewal costs on the Iron Rhine in The Netherlands, for different assumptions on train vol-

umes, in €xp07/year
Source: Calculations by ProRail

Extra 72 Extra 50 Extra 20
Type . . .
trains trains trains
Renewal cost between Budel and Roermond, yearly 138 516 122 142 33404
Renewal cost between Roermond and the border, every 35 years| 35*201347| 35%*201347| 35*201347
Renewal cost between Roermond and the border, every 50 years| 177 000 000| 177 000000| 177 000 000
Renewal cost between Roermond and the border, every 50 years 72 000 000 72 000 000 72 000 000

With the above table, an estimate could be made for the real number of trains. Only for the first line, the
yearly renewal costs for the part Budel-Roermond, the other 3 cost components are assumed to be fixed

cost.
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Table 171: Yearly renewal costs on the Iron Rhine in The Netherlands, for scenario “historical Iron Rhine
—2A and — 2B”, in €x07/year, section Budel-Roermond
Source: Own calculations

Historical Iron Rhine — 2A Historical Iron Rhine — 2B
Year Number of trains Renewal costs Number of trains Renewal costs
2015 52.6 95 958 23.2 41778
2016 52.6 95 958 23.2 41778
2017 52.6 95 958 23.2 41778
2018 52.6 95 958 23.2 41778
2019 52.6 95 958 23.2 41778
2020 52.6 95 958 23.2 41778
2021 52.72 96 284 22.42 40 867
2022 52.84 96 611 21.64 39975
2023 47.58 83 256 19.32 37 436
2024 53.08 97 269 20.08 38 249
2025 53.2 97 600 19.3 37 415
2026 53.32 97 932 18.52 36 598
2027 53.44 98 265 17.74 35 800
2028 53.56 98 599 16.96 35019
2029 53.68 98 934 16.18 34 255
2030 53.8 99 271 15.4 33507

The net present value of the renewal costs that occur every 50 or 100 years is calculated with a perpetual
annuity, with an interval of 50 or 100 years..

J.2.1.3. Total costs
The figures below give an impression of the total costs of maintenance and renewal in The Netherlands.

Figure 27: Total costs (million €) of maintenance and renewal in The Netherlands, historical Iron Rhine, by
year (starting year 1 = 2015)
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The figure below shows the same, but discounted.
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Figure 28: Discounted total costs (million €) of maintenance and renewal in The Netherlands, historical
Iron Rhine, by year (starting year 1 = 2015), discount rate: 4%
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J.2.2. Belgium

J.2.2.1. Maintenance costs

On average the maintenance costs change as follows (source: ProRail calculations):
- lIron Rhine route (Lier-border): yearly cost of 2.3 million €
- Montzen route (Lier-border): yearly saving of 6.3 million €

The cost reduction of the Montzen route is assumed larger than the cost increase of the Iron Rhine route,
because the Montzen route is longer and more complicated (electrified, double track). The result is a cost
saving of about 4.0 million € per year. These figures are based on a (hypothetical) train volume of 72
trains per day.

Table 172: Maintenance costs on the Iron Rhine in Belgium, for 72 trains, in €/year
Source: Calculations by ProRail

Year Reference variant Extra 72 trains
2015 7 310 066 9274 316
2016 7 310 066 9 298 253
2017 7 310 066 9322 213
2018 7 310 066 9 346 194
2019 7 310 066 9370198
2020 7 310 066 9 394 224
2021 7 310 066 9418 271
2022 7 310 066 9442 341
2023 7 310 066 9 466 433
2024 7 310 066 9 490 546
2025 7 310 066 9514 682
2026 7 310 066 9 538 840
2027 7 310 066 9563 020
2028 7 310 066 9 587 222
2029 7 310 066 9611 446
2030 7 310 066 9635 691
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Table 173: Maintenance costs on the Montzen route in Belgium, for 72 trains, in €/year

Source: Calculations by ProRail

Year Reference variant 72 trains less
2015 24 712 072 19 427 134
2016 24 782 387 19 427 134
2017 24 852 781 19 427 134
2018 24 923 254 19 427 134
2019 24 993 806 19 427 134
2020 25 064 437 19 427 134
2021 25135 148 19 427 134
2022 25 205 937 19 427 134
2023 25 276 805 19 427 134
2024 25 347 752 19 427 134
2025 25 416 157 19 427 134
2026 25478 230 19 427 134
2027 25531 678 19 427 134
2028 25 585 152 19 427 134
2029 25 638 651 19 427 134
2030 25692 175 19 427 134

&

With the above tables, an estimate could be made for the net extra maintenance costs, for the real number
of trains. We assumed that the smaller number of trains has the same effect as for the Dutch historical

Iron Rhine (i..e. the same balance between fixed and variable costs).

Table 174: Extra maintenance costs on the Iron Rhine in Belgium, for scenario “historical Iron Rhine — 2A

and —2B”, in €x005/year
Source: Own calculations

Historical Iron Rhine — 2A

Historical Iron Rhine — 2B

Year Number of trains Maintenance costs Number of trains Maintenance costs
2015 52.6 1651194 23.2 1231 288
2016 52.6 1670 343 23.2 1244 674
2017 52.6 1691 567 23.2 1261 032
2018 52.6 1712901 23.2 1277530
2019 52.6 1734 282 23.2 1294 082
2020 52.6 1755 709 23.2 1310683
2021 52.72 1779 301 22.42 1317 099
2022 52.84 1 802 988 21.64 1323422
2023 47.58 1732063 19.32 1309 546
2024 53.08 1850 642 20.08 1335796
2025 53.2 1874610 19.3 1341 852
2026 53.32 1898 672 18.52 1347 821
2027 53.44 1922 828 17.74 1353707
2028 53.56 1945 952 16.96 1 356 807
2029 53.68 1970 297 16.18 1362 489
2030 53.8 1994 736 15.4 1 368 092
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Table 175: Decrease in maintenance costs on the Montzen route in Belgium, for all scenarios, in €xp0s/year
Source: Own calculations

Historical Iron Rhine — 2A Historical Iron Rhine — 2B Electrified hIStOZr'L\Céll Iron Rhine
Year Numper of Maintenance Numper of Maintenance Numper of Maintenance

trains costs trains costs trains costs
2015 45.6 4142 846 16.9 3110962 48.6 4268 770
2016 45.6 4194 804 16.9 3147773 48.6 4322624
2017 45.6 4 253132 16.9 3192882 48.6 4 382537
2018 45.6 4 311 806 16.9 3238 402 48.6 4 442 785
2019 45.6 4370635 16.9 3284 083 48.6 4503 185
2020 45.6 4429 614 16.9 3329921 48.6 4563736
2021 45.67 4491 871 15.81 3339590 49.42 4662 238
2022 45.74 4 554 355 14.72 3348 939 50.24 4762 075
2023 41.18 4410314 13.03 3338099 45.38 4 597 464
2024 45.88 4 680 008 12.54 3366 710 51.88 4965 795
2025 45.95 4741104 11.45 3373674 52.7 5067 483
2026 46.02 4797 339 10.36 3376 798 53.52 5165 034
2027 46.09 4 846 872 9.27 3374 926 54.34 5 256 343
2028 46.16 4892 323 8.18 3 365 084 55.16 5345973
2029 46.23 4942 139 7.09 3362870 55.98 5 439 596
2030 46.3 4992101 6 3360 548 56.8 5534 319

J.2.2.2. Renewal costs

For Belgium, the renewal of the rail tracks is about 6 million € per year on the Montzen line, according to
Infrabel. It is expected that because of the reactivation of the Iron Rhine, the costs for rail track renewal
will be 10-15% lower. Other costs of renewal are assumed independent from railway traffic. Hence there
is a saving in costs of renewal of 600 000 € per year on the Montzen line (10% of 6 000 000) when the
Iron Rhine is activatedss.

In Belgium it is assumed that the costs of renewal on the Iron Rhine will increase with about 15%. The
magnitude of these costs is however not known.

We assume that the net renewal cost of the Iron Rhine and the Montzen route is 0.

93 Source: Infrabel, 3/10/2007
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J.3. Iron Rhine via A52

J.3.1. The Netherlands

J.3.1.1. Maintenance costs

In the A52 variant, the section between Roermond and the German border differs from the historical
variant. This variant does not have a Meinweg tunnel, which makes it cheaper.

The distance of the new track between Roermond and the border is 7.2 km. Assuming 72 trains, the
maintenance costs are about 2 million € lower than for the historical variant.

Table 176: Difference in maintenance costs “lron Rhine via A52” versus “historical Iron Rhine”, in
€2005/year

Cost decrease
2015 1940 169
2020 1958 725
2030 2 004 895

With the above table, an estimate could be made for the net extra maintenance costs, for the real number
of trains. We assumed that the smaller number of trains has the same effect as for the historical Iron
Rhine (i.e. the same balance between fixed and variable costs).

Table 177: Extra maintenance costs on the Iron Rhine in The Netherlands, for scenario “lIron Rhine via
A52 — 2A", in €2005/year
Source: Own calculations

Year Number of trains Maintenance costs
2015 64.3 1616 147
2016 64.3 1625 969
2017 64.3 1637 050
2018 64.3 1648 179
2019 64.3 1659 319
2020 64.3 1670 468
2021 64.58 1682721
2022 64.86 1695 020
2023 58.43 1433454
2024 65.42 1719758
2025 65.7 1732 195
2026 65.98 1744678
2027 66.26 1757 208
2028 66.54 1769 645
2029 66.82 1782 287
2030 67.1 1794973
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J.3.1.2. Renewal costs

The renewal costs for The Netherlands are calculated in a pragmatic way by ProRail, based on the full ca-
pacity of 72 trains. The renewal costs are much lower than for the historical Iron Rhine, because in this
scenario, there is no tunnel.

Table 178: Renewal costs on the Iron Rhine in The Netherlands, for 72 trains, in €xp07/year
Source: Calculations by ProRail

Type Extra 72 trains
Renewal cost between Budel and Roermond, yearly 138516
Renewal cost between Roermond and the border, every 35 years 35 * 137 000
Renewal cost between Roermond and the border, every 50 years 16 000 000
Renewal cost between Roermond and the border, every 50 years 20 000 000

Again, an estimate needs to be made for the real number of trains. Only for the first line, the yearly re-
newal costs for the part Budel-Roermond, the other 3 cost components are assumed to be fixed cost.

J.3.2. Belgium

The costs are equal to the historical Iron Rhine variant. Only the slightly higher number of trains causes a
different level of maintenance costs.

J.4. Electrified historical Iron Rhine

J.4.1. The Netherlands

J.4.1.1. Maintenance costs

The extra maintenance costs of electrification (compared to the non-electrified historical Iron Rhine) are
674 000 € for Budel-Weert and Roermond-border. For the section Weert-Roermond no extra costs oc-
cur.
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Table 179: Extra maintenance costs due to the electrification of the Iron Rhine, The Netherlands, for 72
trains, in €xp0s/year

Year | Extra maintenance costs
2015 632 540
2016 637 044
2017 639 783
2018 642 462
2019 645 135
2020 647 802
2021 650 465
2022 653 121
2023 655 771
2024 658 416
2025 661 056
2026 663 690
2027 666 319
2028 668 941
2029 671 559
2030 674 170

With the above table, an estimate could be made for the net extra maintenance costs, for the real number
of trains. We assumed that the smaller number of trains has the same effect as for the historical Iron
Rhine (i..e. the same balance between fixed and variable costs).

Table 180: Total extra maintenance costs on the Iron Rhine in The Netherlands, for scenario “Electrified
Iron Rhine”, in €x0s/year
Source: Own calculations

Year Number of trains Maintenance costs
2015 55.6 3710146
2016 55.6 3 730 398
2017 55.6 3 746 455
2018 55.6 3762 389
2019 55.6 3778331
2020 55.6 3794 279
2021 56.49 3844 049
2022 57.38 3894 299
2023 51.82 3701115
2024 59.16 3996 249
2025 60.05 4 047 955
2026 60.94 4100 148
2027 61.83 4152 832
2028 62.72 4194 330
2029 63.61 4 248 020
2030 64.5 4 302 206
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J.4.1.2. Renewal costs

The extra renewal costs due to the electrification, based on the full capacity of 72 trains, are 36 million
euro, every 50 years. This figure is based on 20% of the extra costs of electrification.

Table 181: Total renewal costs on the Iron Rhine in The Netherlands, for 72 trains, in €x7/year, variant
“Electrified historical Iron Rhine — 2A”
Source: Calculations by ProRail

Type Extra 72 trains
Renewal cost between Budel and Roermond, yearly 138 516
Renewal cost between Roermond and the border, every 35 years 35 * 201 347
Renewal cost between Roermond and the border, every 50 years | 177 000 000 + 36 000 000
Renewal cost between Roermond and the border, every 50 years 72 000 000

Again, an estimate needs to be made for the real number of trains. Only for the first line, the yearly re-
newal costs for the part Budel-Roermond, the other 3 cost components are assumed to be fixed cost.

J.4.2. Belgium

For Belgium, no information was available. We assume similar extra costs for electrification as for The
Netherlands, pro ratio the number of track kilometres: 48 in The Netherlands, 72 in Belgium.

This leads to the table below:

Table 182: Total extra maintenance costs on the Iron Rhine in Belgium, for scenario “Electrified Iron
Rhine”, in €xp0s/year
Source: Own calculations

Year Number of trains Maintenance costs
2015 55.6 2523218
2016 55.6 2 548 505
2017 55.6 2574 358
2018 55.6 2 600270
2019 55.6 2 626 225
2020 55.6 2 652 223
2021 56.49 2702033
2022 57.38 2752 483
2023 51.82 2 630 236
2024 59.16 2 855 322
2025 60.05 2907 723
2026 60.94 2960 782
2027 61.83 3014 506
2028 62.72 3068 207
2029 63.61 3123373
2030 64.5 3179 217

The renewal costs amount 54 million € (72/48 * 36), every 50 years.
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J.5. Electrified Iron Rhine via A52

J.5.1. The Netherlands

J.5.1.1. Maintenance costs

The extra maintenance costs of electrification (compared to the non-electrified Iron Rhine via A52) are
550 000 €.

J.5.1.2. Renewal costs

The extra renewal costs due to the electrification, based on the full capacity of 72 trains, are 29.5 million
euro, every 50 years. This figure is based on 20% of the extra costs of electrification.

Table 183: Total renewal costs on the Iron Rhine in The Netherlands, for 72 trains, in €x7/year, variant
“Electrified Iron Rhine via A52 — 2A”
Source: Calculations by ProRail

Type Extra 72 trains
Renewal cost between Budel and Roermond, yearly 138 516
Renewal cost between Roermond and the border, every 35 years 35 * 201 347
Renewal cost between Roermond and the border, every 50 years | 177 000 000 + 29 500 000
Renewal cost between Roermond and the border, every 50 years 72 000 000

Again, an estimate needs to be made for the real number of trains. Only for the first line, the yearly re-
newal costs for the part Budel-Roermond, the other 3 cost components are assumed to be fixed cost.

J.5.2. Belgium

The costs are equal to the electrified historical Iron Rhine variant. Only the slightly higher number of
trains causes a different level of maintenance costs.

J.6. Maintenance costs of the Montzen route in
Belgium

In the reference scenario, an investment will be done on the Montzen route, in Aarschot. This new infra-
structure will also require maintenance.

Infrabel estimates the maintenance cost to be 2.5 million euro per year, starting in 2020. This mainte-
nance cost can be avoided when the Iron Rhine will be build.

Table 184: Maintenance cost on the Montzen route, in the reference situation, in million €005
annuity 4% | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Aarschot -38.02 | -2.50 | -2.50 | -2.50 | -2.50 | -2.50 | -2.50 | -2.50 | -2.50 | -2.50 | -2.50 | -2.50
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J.7. Germany

For Germany, no information was available. Therefore, the maintenance and renewal costs are treated as
NA (not available).
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Annex K: Results of individual
modelling steps in Trans-Tools

K.1. Introduction

In this annex results are presented of individual modelling steps performed in the process to determine
the potential for the Iron Rhine. The focus of this annex is on those models of which the effects can not
directly be seen from the end results of the method applied. In this context we focus on the trade fore-
casting effects, the modal-shift effect, both part of the TRANS-TOOLS model, and the effect of intro-
ducing the additional container flows through the ECORYS-CPB container model.

K.2. Results of the TRANS-TOOLS models

K.2.1. Selection of origin-destinations of interest for the Iron Rhine
project

In order to get a picture of the growth in trade and the potential development in rail transport, a selection
is made of O-D pairs for which the inter-regional transport could be relevant for the Iron Rhine. The fol-
lowing regions have been selected:

Regions in Belgium (West Belgium)
- Antwerp

- Oost-Vlaanderen

- West-Vlaanderen

- Vlaams-Brabant

- Waals-Brabant

- Brussel/Bruxelles

Regions in Nord-Rhein-Westfalen in Germany (NRWF):
- Dusseldorf

- Cologne

- Munster

- Detmold

- Arnsberg

Regions in other hinterlands:
- Germany (general)

- Poland

- Czech Republic

- Slovakia
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- Hungary
- Switzerland
- Austria

In the tables, the transport between West Belgium and NRWF and the other hinterlands is given so that a
difference is made between NRWF and the general hinterland.

The tables with total transport flows are meant to give insight into the development of transport flows.
Little can be concluded from these tables on the amount to be transported on the Iron Rhine. It is only
after the assignment step (allocation of rail flows on the network) that we know what will be the effect on
the use of the Iron Rhine.

K.2.2. Total transport flows and modal split

This paragraph gives the total transport and modal split on the selection of the O-D pairs that are possibly
relevant to the Iron Rhine

K.2.2.1. TRANS-TOOLS Trade model

By using the trade model from TRANS-TOOLS, the growth of the transport between regions can be de-
termined by type of good (for all modes of transport at the same time). In the tables below, this growth is
shown for the socio-economic scenarios 2A/2B up to the year 2020 and 2030. Also the respective indexes
(base 2005) are shown.

The table shows that the total trade increase varies on these relations until the year 2020 from an increase
of 46% (Belgium - NRWF) to an increase of 57% (Belgium - remaining hinterland). For the period until
2030 the increase of the trade on these relations varies from an increase of 69% (Belgium - NRWF) to an
increase of 87% (Belgium - remaining hinterland). The total increase of the transport flows between West-
Belgium and NRWF plus the remaining hinterland is 53% for the year 2020 and 80% for the year 2030.

The results in this table are not directly comparable with the Port of Antwerp trade flows as

a) all trade from Belgium to NRWF and beyond is considered (also non-port flows)

b) flows from the Port of Antwerp with destination in Belgium are not considered in this table. This is of
course considered in the total analysis.

There is a strong difference in the growth rates by type of goods. In the period until 2030 the trade on the
relation West-Belgium and NRWF plus the remaining hinterland grows for ores and scrap with only 17%,
whereas the increase for machines and remaining end products amounts to 122%.
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Table 185: Growth transport flows in the period 2005 to 2020 and 2030, scenario?2 (all modes of transport)

tonnage * 1000 2005 2020 index 2020 | 2030 index 2030
Belgium <-> NRWF + other catchment area

Agriculture 7 052 9 258 131 10 065 143
Food 7575 10 756 142 11 926 157
Solid mineral fuels 2061 2561 124 2783 135
Crude oil 25 25 100 25 100
Ores 2251 2526 112 2642 117
Metal 11 467 18 587 162 22 528 196
building material 11 486 12 666 110 13 916 121
Fertilisers 2624 3326 127 3588 137
Chemicals 21 757 38 716 178 47 882 220
final products 22 260 40 262 181 49 351 222
petrol products 18 103 24 406 135 27 323 151
Total 106 661 163 089 153 192 029 180
Belgium <-> NRWF

Agriculture 898 1161 129 1257 140
Food 2372 3327 140 3674 155
solid mineral fuels 542 624 115 664 123
Ores 1314 1474 112 1540 117
Metal 4 685 7 656 163 9379 200
building material 7 066 7 575 107 8 262 117
Fertilisers 1080 1325 123 1413 131
Chemicals 9392 16 202 173 19 761 210
final products 6 166 10 434 169 12 356 200
petrol products 7 420 9 856 133 10 930 147
Total 40 935 59 634 146 69 236 169
Belgium <-> other catchment area

Agriculture 6 154 8 097 132 8 808 143
Food 5203 7 428 143 8 252 159
solid mineral fuels 1519 1938 128 2119 139
crude oil 25 25 100 25 100
Ores 937 1052 112 1102 118
Metal 6 781 10 932 161 13 149 194
building material 4420 5092 115 5654 128
Fertilisers 1544 2001 130 2175 141
Chemicals 12 365 22 514 182 28121 227
final products 16 094 29 828 185 36 994 230
petrol products 10 684 14 550 136 16 394 153
Total 65 726 103 457 157 122 793 187

Warning: This table shows results of a representative corridor which is NOT by definition the same as the poten-

tial for the Iron Rhine.

K.2.2.2. TRANS-TOOLS Modal-split

In tables below we present results for the 2A scenario (medium economic growth and normal transport
policy) and for the 2B scenario (medium economic growth and dynamic transport policy including inter-
nalisation of externalities and liberalisation of rail giving lower rail costs). The results presented do not yet
include the correction for modal share and port shifts for containers generated by the ECORYS-CPB

model that could result from the reactivation of the Iron Rhine.
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For each of these scenarios four results are

presented:

Base year 2005: observed modal split
Future year after running the trade model (“tm™): this means that the modal split per category of

goods and transport relation is the

one of 2005.

.
&

Future year after running the modal-split model, without Iron Rhine (“ms”): this means that for
each category of goods and for each transport relation the change in the level of service (due to
infrastructure, pricing, speed etc.) can affect the modal shares — in the ms scenario there is no

Iron Rhine available

Future year after running the modal-split model, with Iron Rhine (“ms IR™): this is scenario “ms

to which the Iron Rhine has been added.

By presenting these steps separately it becomes clear what the impact of the different steps of the modal-
split is. The results have been incorporated in two tables below for the A respectively B policy scenario. In
interpreting these tables, remember that these are modal shares of a total freight volume that is growing
(almost doubling). A small decrease in the market share of rail can hide a strong increase in the absolute

volume transported by rail.

Table 186: Development of the modal-split in the scenario “Historical Iron Rhine - 2A” for 2020 and 2030

(before ECORYS-CPB model run)

Western-Belgium <-> NRWF + other hinterland

tonnes 2005 2020 tm 2A 2020 ms 2A 2020 ms IR 2030 tm 2A 2030 ms 2A 2030 ms IR
*1000| tonnes % |tonnes % tonnes % tonnes % |tonnes % tonnes % tonnes %

Road | 57558 61.59| 92796 64.54 92631 64.39 92599 64.36| 110789 65.44 110624 65.30 110584 65.27
Rail 7243 7.75| 11672 8.12 11657 8.10 11697 8.13| 13765 8.13 13739 8.11 13788 8.14
Iww 28653 30.66| 39317 27.34 39580 27.51 39574 27.51| 44750 26.43 45052 26.59 45045 26.59
Total 93454 100.00| 143784 100.00 143868 100.00 143870 100.00| 169303 100.00 169415 100.00 169417 100.00

Western-Belgium <-> NRWF

tonnes 2005 2020 tm 2A 2020 ms 2A 2020 ms IR 2030 tm 2A 2030 ms 2A 2030 ms IR
*1000|tonnage % |tonnage % tonnage % tonnage % |tonnage % tonnage % tonnage %

Road | 21224 55.38| 33197 58.87 33113 58.67 33105 58.65| 39196 59.75 39110 59.55 39101 59.54
Rail 1439 3.76| 2231 3.96 2244 398 2255 4.00, 2587 3.94 2602 396 2615 3.98
Iww 15660 40.86| 20961 37.17 21084 37.36 21082 37.35| 23822 36.31 23963 36.49 23960 36.48
Total 38323 100.00| 56389 100.00 56441 100.00 56441 100.00| 65605 100.00 65676 100.00 65676 100.00

Western-Belgium <-> other hinterland

tonnes 2005 2020 tm 2A 2020 ms 2A 2020 ms IR 2030 tm 2A 2030 ms 2A 2030 ms IR
*1000| tonnes % |tonnes % tonnes % tonnes % |tonnes % tonnes % tonnes %

Road | 36334 65.90| 59599 68.19 59518 68.08 59494 68.05| 71593 69.04 71514 68.94 71483 68.91
Rail 5804 10.53| 9441 10.80 9413 10.77 9442 10.80| 11177 10.78 11137 10.74 11173 10.77
Iww 12993 23.57| 18355 21.00 18496 21.16 18493 21.15| 20928 20.18 21089 20.33 21085 20.32
Total 55131 100.00| 87395 100.00 87427 100.00 87429 100.00| 103698 100.00 103739 100.00 103741 100.00

Warning: This table shows results of a representative corridor which is NOT by definition the same as the poten-
tial for the Iron Rhine.
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Table 187: Development of the modal-split in the scenario “Historical Iron Rhine — 2B” for 2020 and 2030

Western-Belgium <-> NRWF + oth

er hinterland

2005
tonnes

tonnes

*1000 %

2020 tm 2B 2020 ms 2B 2020 ms IR
tonnes % tonnes % tonnes %

2030 tm 2B 2030 ms 2B 2030 ms IR
tonnes % tonnes % tonnes %

Road
Rail
lww
Total

57558 61.59
7243  7.75
28653 30.66

93454 100.00

92796 64.54 91318 63.37 91283 63.34
11672 8.12 12258 8.51 12302 8.54
39317 27.34 40530 28.13 40523 28.12
143784 100.00 144105 100.00 144107 100.00

110789 65.44 107273 63.07 107222 63.04
13765 8.13 15278 8.98 15342 9.02
44750 26.43 47528 27.94 47518 27.94

169303 100.00 170079 100.00 170082 100.00

Western-Belgium <-> NRWF

2005
tonnes

tonnes

*1000 %

2020 tm
tonnes %

2B 2020 ms 2B 2020 ms IR
tonnes % tonnes %

2030 tm 2B 2030 ms 2B 2030 ms IR
tonnes % tonnes % tonnes %

Road
Rail
lww
Total

21224 55.38
1439 3.76
15660 40.86

38323 100.00

33197 58.87

2231 3.96
20961 37.17
56389 100.00

32803 57.94 32795 57.93

2328 411 2340 4.13
21481 37.94 21478 37.94
56613 100.00 56613 100.00

39196 59.75 38322 57.95 38311 57.93

2587 3.94 2812 4.25 2828 4.28
23822 36.31 24994 37.80 24990 37.79
65605 100.00 66128 100.00 66128 100.00

Western-Belgium <-> other hi

nterland

2005
tonnes

tonnes

*1000 %

2020 tm
tonnes %

2B 2020 ms 2B 2020 ms IR
tonnes % tonnes %

2030 tm 2B 2030 ms 2B 2030 ms IR
tonnes % tonnes % tonnes %

Road
Rail
lww
Total

36334 65.90
5804 10.53
12993 23.57

55131 100.00

59599 68.19

9441 10.80
18355 21.00
87395 100.00

58514 66.88 58488 66.85

9930 11.35 9962 11.39
19049 21.77 19045 21.77
87493 100.00 87495 100.00

71593 69.04 68951 66.33 68911 66.29
11177 10.78 12466 11.99 12514 12.04
20928 20.18 22534 21.68 22529 21.67
103698 100.00 103951 100.00 103954 100.00

Warning: This table shows results of a representative corridor which is NOT by definition the same as the poten-

tial for the Iron Rhine.

For the correct interpretation of the tables, lets take an example. In the Table 186, looking at the total on
the corridor Western Belgium in relation with NRWF and the other hinterland we see the following de-
velopment of the modal-split. The road transport has in the base year 2005 a share of 61.59%. In 2020,
after the calculation with the trade model (column “tm™) in which each commaodity shows its own growth
by OD we see that the share of road has grown to 64.54%. After calculation of the effect of the level-of-
service (prices, speed etc. but without Iron Rhine) we see that the share of road transport drops to
64.39%. Finally we see that the reactivation of the Iron Rhine only leads to a reduction of 0.03% of the
road transport on this corridor.

For rail transport we see in the same process a shift of 7.8% in the base year 2005 to 8.12% as a result of
the relative shares of the commaodities transported and the independent growth rates to 8.10% (column
“ms” as a result of the level-of-service and to 8.13% if one adds the Iron Rhine (column “ms IR”). For
inland navigation we see a shift from 30.7% in 2005 to 27.3% after running the trade model to 27.5% as a
result of the level-of-service changes.

We see the following

trends in the scenario 2A:

The main part of the absolute increase of the rail transport is explained by the increase of the trans-
port flows as a result of socio-economic developments (increase of the trade), this is illustrated in the
left column of each scenario concerning the results directly after the application of the trade model;
As a result of the increase of the trade of the different goods types, the proportion of road transport
increases with some percents, the share of rail transport increases slightly and the proportion of inland
shipping decreases with some percents. This change in the modal-split is caused because different
goods types have different growth factors. By road transport more high-quality goods are transported
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(that have a high growth factor), by inland shipping relatively more low-quality goods are transported
(that have a lower growth factor). The modal-split will change as a result of the increase of the trade,
because different shares of goods types with different growth factors;

A smaller part of the increase is caused by modal-split impact as a result of developments in level-of-
service of the transport modes (such as toll levy and users fee) without opening of the Iron Rhine.
This difference is illustrated in the left column and the middle column for each scenario;

The reactivation of the Iron Rhine has a limited influence on modal-split on the corridor. This differ-
ence is illustrated in the tables above by the difference between the middle column (after modal split
without Iron Rhine) and the right column (after modal split with Iron Rhine) for each scenario

In the background scenario without strong transport policy (Historical Iron Rhine - 2A), the main shifts in
the modal-split take place as a result of the computations in the trade model where the relative shares of
the commodities traded are changed. The effects of the level-of-service changes as calculated in the mo-
dal-split model are very small. The addition of the Iron Rhine infrastructure does almost not increase the
share of rail.

When we consider the scenario with strong transport policy (Historical Iron Rhine - 2B), we can see the
effects of the policy comparing the results of both tables for the columns “ms” and “ms IR”. We see,
again for NRWF and the other hinterland, that in 2020, the share of road is decreased by 1% point, from
64.39% in 2A to 63.37% in 2B due to the dynamic transport policy. Of the 1% percentage point decrease
of road, rail takes 0.4 percentage point (increasing from 8.10% in 2A to 8.51% in 2B) and inland water-
ways takes the rest. Even under a dynamic transport policy will the Iron Rhine not increase the market
share of rail significantly: in 2020 in scenario B, the share of rail will increase from 8.51% in column “ms”
t0 8.54% in column “ms IR”.

In the background scenario with strong transport policy (2B), there is only a small shift in the

modal shares and the addition of the Iron Rhine infrastructure does almost not increase the share
of rail.

K.3. ECORYS-CPB container model

Annex E: Container model on page 202 gives all details on the results of the container model. The table
below shows the effects of the additional container flows on the potential for the Iron Rhine.

Table 188: Effect container model on potential Iron Rhine, by scenario and variant (million tonne)

Historic Iron Historic Iron Iron Rhine | Electrified historic | Electrified Iron Rhine
Rhine — 2A Rhine — 2B | via A52 — 2A | Iron Rhine — 2A via Ab2 — 2A
2020 2030 | 2020 2030 | 2020 2030 | 2020 2030 2020 2030

ms;utcomamer 8.76| 9.05| 3.97| 245|1056| 11.13| 9.30| 1068 11.20| 12.40
Container model 028| 027| 005| 001| 033| 028 o030 034 0.36 0.35
Total 904| 932| 402| 246] 1089| 11.41| 9.60| 11.02| 1156| 12.75

As can be send depending on the scenario and variant the effect larger or smaller. For reference one
should note that one fully loaded container train contains 0.26 million tonne. Depending on the balance
on the route this container train generates at maximum one empty train. So depending on the scenario and
variant shown the additional container flows generate at maximum a bit more than 2 additional trains.
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Annex L: Investment costs

L.1. Belgium

L.1.1. Reference scenario

In the reference situation, Belgium plans to autonomously, in both cases: with and without the Iron Rhine:

- Build noise screens on the section Lier-Hamont (see 111.3.2 on page 118)

- Remove a road-rail crossing in Neerpelt (see 111.4.3 on page 139)

- Maintenance costs of the track, as it is in use for domestic passenger transport, and for 2 freight trains
per day in 2008, and including the maintenance costs needed to deal with the future autonomous
growth of this traffic.

The costs above are not included in the investment costs in the table below.

In the scenario without Iron Rhine, an investment of 87.88 million € is needed in Aarschot (Montzen
route). This is the building of a free crossing (2 fly-overs) in 2020 near Aarschot, which allows to cope
with the transport demand on the Montzen route in combination with increasing passenger traffic. This
investment will not be needed when the Iron Rhine is build, at least not before 2040. In the case when
the Iron Rhine is build, this investment can thus been saved. Details can be found in “Annex R: Capacity
in Aarschot (Montzen route)” on page 287. The investment of 87.88 million € is spread over the years as
follows: 5% (2018) - 15% (2019) - 40% (2020) - 30% (2021) - 10 % (2022).

The net present value of this can be found in the table below.

Table 189: Net present value of the Aarschot investment, million €
total | NPV discount rate 4% | 2018 | 2019 2020 2021 | 2022
-87.88 -32.19 | -4.39 | -13.18 | -35.15 | -26.36 | -8.80

We assumed no other significant investments (e.g. electrification) are foreseen.

L.1.2. Investment costs historical Iron Rhine and Iron Rhine via A52

The investment costs in both scenarios are equal for Belgium, as the A52 and historical variants only differ
in The Netherlands and Germany. They are estimated by Infrabel (11-09-2008) to be 42 million eurozgos
including planning and administration costs, excluding VAT. The accuracy of the cost estimation is +/-
25 %.
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The breakdown of the costs can be found in the table below.
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Table 190: Breakdown of the Belgian investment costs on the Iron Rhine, million €, excluding VAT

Gradual investments:

a. Double track Balen-Werkplaatsen-Neerpelt

b. New passing track in Hamont

17.97

Changes at the railway station Neerpelt + passenger tunnel

7.89

ETCS at the section Lier-Hamont

5.68

Noise screens (both sides) on the section Lier-Hamont

9.84

Total

41.40

Infrabel states that, with these investment, the capacity on the Iron Rhine section Lier-Hamont will be
large enough to cope with the predicted number of trains by 2030.

The total already spend costs by Infrabel (and before by the NMBS) are up to date 6.684 million € (situa-
tion March 2008). These costs are not included in the investment costs in the table below, because they

are considered as “sunk costs”.

L.1.3. Electrification

The electrification costs in Belgium take following into account:

Electrification in the current system 3kV DC of the 2-track-line from Herentals to Mol, of the 1-
track-line from Mol (exclusive because this station is already electrified) up to Balen-Werkplaatsen (10
km), the 2-track line from Balen-Werkplaatsen to Neerpelt (13 km) and the 1-track-line from Neerpelt
to the Dutch border (10 km).
New traction station in Balen and Neerpelt
New separating post in Geel and Lommel
In the neighbourhood of the border arrangements (a neutral zone) are necessary to handle with the
tension differences between countries (BE/NL): a neutral zone 3 kV/ 1.5 kV is foreseen (situated

over the border in Budel)

For the electrification, the costs are (rounded) 40 million €200, With an accuracy of +/-40%.

An overview of this is given in the figure and table below.

Table 191: Electrification of the Iron Rhine in Belgium

Description Quantity | Unit price (million €) | Total price (million €)
Traction sub-station 2 4 8
Section post 2 0.8 1.6
Double Track Compound 3 kV 33 0.5 16.5
Single track Compound 3 kV 20 0.3 6
32.1
Subtotal
Study costs (17%) 5.46
Infrabel general overhead (9.2%) 2.95
Total 40.51
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Figure 29: Electrification of the Iron Rhine in Belgium
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L.1.4. Distribution of the investment costs of the years

For Belgium, the distribution of the investment costs of the years was not given. As suggested by the

steering committee, we used the following division:
year -4. 10%
year -3: 20%
year -2: 30%

L.1.5. Summary of costs per scenario

year -1: 30%
year 0: 10%

Table 192: Investment costs additional to the reference scenario in Belgium — Iron Rhine operational in

2015, in million eurozes for 2 discount rates

NPV in| NPV in
2011|2012 | 2013 | 2014 | 2015|2018 | 2019 | 2020 | 2021 | 2022 | Total | 2007 | 2007
@%) | (2.5%)
Historical 4.20| 8.40|12.60|12.60| 4.20|-4.39| -13.18| -35.15| -26.36| -8.80| -45.88| 0.90| -2.50
Iron Rhine
Electrified historical
. 8.20(16.40|24.60|24.60| 8.20|-4.39| -13.18| -35.15| -26.36| -8.80| -5.88| 32.42| 31.92
Iron Rhine
:;Z”Aig'”e 4.20| 8.40|12.60|12.60| 4.20|-4.39| -13.18| -35.15| -26.36| -8.80| -45.88| 0.90| -2.50
Electrified Iron 8.20|16.40|24.60|24.60| 8.20|-4.39| -13.18| -35.15| -26.36| -8.80| -5.88| 32.42| 31.92
Rhine via A52
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Table 193: Investment costs additional to the reference scenario in Belgium — Iron Rhine operational in
2020, in million eurozoeos for 2 discount rates

NPV NPV
2016 | 2017 | 2018 | 2019 | 2020 2021 | 2022 | Total |in 2007 | in 2007
(4%) | (2.5%)
Historical Iron Rhine 4.20| 8.40| 8.21| -0.58| -30.95| -26.36| -8.80| -45.88 -4.99 -6.70
Electrified historical Iron Rhine 8.20| 16.40| 20.21| 11.42| -26.95| -26.36| -8.80| -5.88 20.92 23.72
Iron Rhine via A52 4.20| 8.40| 8.21| -0.58]| -30.95| -26.36| -8.80| -45.88 -4.99 -6.70
Electrified Iron Rhine via A52 8.20| 16.40| 20.21| 11.42| -26.95| -26.36| -8.80| -5.88 20.92 23.72
VI1.2. Netherlands

L.2.1. Reference scenario

The expenditure (13 million euro) for the autonomous development has been subtracted from the invest-
ment cost for the Iron Rhine in The Netherlands.

L.2.2. Investment costs historical Iron Rhine

The investment costs of the project consist of all the costs needed to realise the project. They include the
study costs, which are part of the engineering costs. Other engineering costs are: preparation, monitoring,
and overhead costs. Other investment costs are the largest part and contain the costs for tracks, bridges,

tunnels, concrete, signalling, noise abatement etc.

Table 194: Investment costs in The Netherlands, million eurozg7 VAT exclusive, historical Iron Rhine
Source: ProRail (15/07/2008), later adapted by TML

Year |Starting date 2015 | Starting date 2020
2009 3 3
2010 7 7
2011 7 7
2012 50 10
2013 130 10
2014 130 10
2015 99 15
2016 61 37
2017 27 73
2018 88
2019 87
2020 79
2021 61
2022 27
TOTAL 514 514

The total investment costs are 514 million €. The accuracy of the cost estimation is +/-15 %. Total in-
vestment cost spend before 2008 are to be considered as “sunken costs”, they are already spend and can-
not influence a decision anymore. Therefore, they are excluded in the SCBA.
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L.2.3. Electrified historical Iron Rhine

The electrification costs in The Netherlands take following into account:
Electrification in the current system 1.5 kV DC of the 1-track-line from Budel up to Weert (exclusive
because this station is already electrified), from Roermond (exclusive because this station is already
electrified) up to the German border and some deviation tracks. In total 37.4 km
4 new traction stations.
In the neighbourhood of the border arrangements (neutral zones) are foreseen to handle with the ten-
sion differences between countries (BE/NL and NL/DE). The neutral zone between BE and NL is -
incorporated in the investment costs in Belgium; the neutral zone between NL and DE is - in this
study - assumed to be situated on Dutch territory, and incorporated in de costs on Dutch territory.

The total costs are estimated at 49.3 million €. The cost calculation is added in the table below. The ac-
curacy of the cost estimation for electrification is +/-40 %.

It is assumed that these costs have the same spread over time as the costs for the historical Iron Rhine.

Table 195: Costs for electrification of the Iron Rhine, in €, VAT exclusive.
Source: ProRail, 2-7-2008

Construction costs Number| Unit Prlc(z:/)unlt Price (€)
Overhead line frzcrﬂa'” and waiting tracks, single 37.4|km 392 863 | 14 691 100
Tension lock 1500 V dc <-> 15 kV ac 1| piece 3400 000| 3400 000
Traction sub-stations complete 4 | pieces 3000 000 |12 000 000
TOTAL construction 30 091 100
costs
Engineering, indirect costs, unforeseen costs, ... 19 220 690
TOTAL investment costs 49 311 790

L.2.4. Iron Rhine via A52

The investment costs of the Iron Rhine via A52 variant are 253 million € (source: ProRail, 02-10-2008),
though the years up to 2008 should not be taken into account for the SCBA, as these 4 million € are
sunken costs. Thus, the total investment costs are 249 million €. The accuracy of the cost estimation for
the Iron Rhine via A52 variant is +/-20 %.

In the SCBA calculation, the difference of the project and reference variant (13 million euro) will to be
made.

It is assumed that these costs have the same spread over time as the costs for the historical Iron Rhine.
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L.2.5. Electrified Iron Rhine via A52
The total costs of the electrification of the Iron Rhine via A52 are estimated at 37 million €. The accuracy

of the cost estimation for electrification is +/-40 %. It is assumed that these costs have the same spread
over time as the costs for the historical Iron Rhine.

L.2.6. Summary of net costs per scenario

Table 196: Investments costs additional to the reference scenario in The Netherlands — Iron Rhine opera-
tional in 2015, in million eurozee? for 2 discount rates

NPVin |NPV in 2007
2009 2010|2011 | 2012 | 2013 | 2014 | 2015 | 2016|2017 | Total
009| 2010/ 2011|2012 2013 | 2014 | 2015 | 2016|2017 | Total | L so | 5 5000
:';it:er'ca' Iron 3| 7| 7| 50| 130| 130 99| 61| 27| 514 391.04 43254
Electrified histori- | 5 o1 27| 77| 54.8|142.4|142.4| 108.5| 66.9| 29.6|563.3 428.55 474.03
cal Iron Rhine
Iron Rhine via A52 | 1.4| 3.3| 3.3| 23.3| 60.7| 60.7| 46.2| 28.5| 12.6| 240 182.59 201.97
Electrified Iron 16| 38| 38|269| 70| 70| 53.4|329|146| 277 210.73 233.10
Rhine via A52

Table 197: Investments costs additional to the reference scenario in The Netherlands — Iron Rhine opera-
tional in 2020, in million euro,ge7 for 2 discount rates

NPV in | NPV in
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | Total | 2007 | 2007
%) | (2.5%)

Historical Iron

Rhine 3 7 7 10 10 10 15| 37 73| 88| 87 79| 61| 27| 514| 283.92| 329.60

Electrified histori-

) 33| 7.7 7.7 11 11 11| 16.4| 40.5| 80| 96.3| 95.3| 86.6| 66.9| 29.6|563.3| 311.14| 361.19
cal Iron Rhine

Iron Rhine via

A52 14| 33| 33| 46| 46| 47 7117.3| 341| 41.1| 40.6| 36.9| 28.5| 12.6| 240| 132.56| 153.89

Electrified Iron

] . 16| 3.8| 38| 54| 54| 54 8] 19.9| 39.3| 47.4| 46.9| 426| 329| 14.6| 277| 152.96| 177.57
Rhine via A52

L.3. Germany

L.3.1. Reference scenario

We assume for Germany the following:

- All investments needed to foresee the needed the capacity on existing capacity (now and in the future)
is autonomous. For a non-exhaustive list, see “B.4.3. Capacity in Germany” on page 195.

- There will be no additional investments on the Iron Rhine track between the Dutch border and
Rheydt in the reference scenario (i.e. the track will stay in use for existing passenger service).

- None of the A52 variant will be build in the reference scenario.

The costs above are not included in the investment costs in the table below.
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L.3.2. Investment costs historical Iron Rhine

The cost estimate for non-electrified alternatives in Germany are only included for comparison reasons in
the SCBA, as DB Netz states that the German Federal Government will not order to build a non-
electrified line.

These costs include for the "Historical Iron Rhine":
upgrading to a two-track line of high capacity = about 100 million €
electrification of the two-track line = about 30 million €
planning and administration costs = about 20 million €

For the historical Iron Rhine, the costs are (rounded) 150 million €.

The source for these figures is “Gemeinsame Kostenschatzung und Risikobeschreibung von IVV und DB Netz AG
fur die ,,A52-Variante* und die ,,Historische Trasse* des ,,Eisernen Rheins* auf deutschem Territorium vom
05.08.2008”, made in agreement between DB Netz and the Transport Ministry of Nord-Rhein-Westfalen
at August 5th, 2008.

DB Netz has informed us that no costs have been spend up to now.

L.3.3. Investment costs electrified historical Iron Rhine

Additional to the costs above, the costs for electrification of the historical line in Germany takes following
into account:

Electrification in the current system 15 kV 16.7 Hz AC of the 2-track-line from Rheydt Gbf (exclusive
because this station is already electrified) to Dalheim in the final situation.

Electrification of the 1-track-line from Dalheim to the Dutch-German border.

Additional sub station for the electric supply is not necessary as the next existing sub station is situ-
ated in Wickrath at about 3 km south of Rheydt Gbf. An electric supply in the current system 15 kV
16.7 Hz AC is not necessary as the next existing sub station is situated in Wickrath at about 3 km
south of Rheydt Gbf.

In the neighbourhood of the border an arrangement (neutral zone)is foreseen to handle with the ten-
sion differences between countries (NL/DE); the investment costs for this neutral zone are (in this
study) incorporated in the costs on Dutch territory..

The costs are estimated at 30 million €.

L.3.4. Investment costs Iron Rhine via A52

These costs include for the "A52-variant of Iron Rhine™ (according to the estimations of 1VV):

A new two-track line of high capacity = about 380 million € (without a level-free connection to the
line Monchengladbach-Viersen).

Electrification of the two-track-line = about 25 million € (without a high tension supply of the substa-
tion; this is one of the risks).

Planning and administration costs = about 75 million €.
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For the electrified Iron Rhine via A52, the costs are (rounded) 480 million € with great uncertainty. Ac-
cording to DB Netz, the investments could go up to 900 million €. The non-electrified version would
cost around 455 million €. According to DB Netz, there is a high risk for further investments according
to a new high voltage feeder line for the power supply of the substation needed at the new line (costs > 10

million €).

L.3.5. Distribution of the investment costs of the years

For Germany, the distribution of the investment costs of the years was not given. As suggested by the
steering committee, we used the following division:

year -4: 10%
year -3: 20%
year -2: 30%

year -1: 30%
year 0: 10%

L.3.6. Summary of costs per scenario

The table below gives an overview of the investment costs in Germany. The accuracy of the cost estima-

tion is unknown.

Table 198: Investments costs additional to the reference scenario in Germany — Iron Rhine operational in
2015, in million eurozgos for 2 discount rates

NPV in 2007 | NPV in 2007

2011 | 2012 | 2013 2014 | 2015 | Total (4%) (2.5%)
Historical Iron Rhine 12.00| 24.00| 36.00| 36.00| 12.00| 120.00 94.56 103.26
Electrified historical Iron Rhine | 15.00| 30.00| 45.00( 45.00| 15.00| 150.00 118.20 129.08
Iron Rhine via A52 45.50| 91.00| 136.50| 136.50| 45.50| 455.00 358.54 391.53
Electrified Iron Rhine via A52 48.00| 96.00| 144.00| 144.00| 48.00| 480.00 378.24 413.04

Table 199: Investments costs additional to the reference scenario in Germany — Iron Rhine operational in
2020. in million eurozeos for 2 discount rates

NPV in 2007 | NPV in 2007

2016 | 2017 | 2018 2019 | 2020 | Total (4%) (2.5%)
Historical Iron Rhine 12.00| 24.00| 36.00| 36.00| 12.00| 120.00 77.72 91.27
Electrified historical Iron Rhine | 15.00| 30.00| 45.00| 45.00| 15.00| 150.00 97.15 114.08
Iron Rhine via A52 45.50| 91.00| 136.50| 136.50| 45.50| 455.00 294.70 346.06
Electrified Iron Rhine via A52 48.00| 96.00| 144.00| 144.00| 48.00| 480.00 310.89 365.07
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Annex M: Calculation of rail-road
crossing time losses

M.1. General

M.1.1. The Netherlands

The reason for this approach is, that for the Netherlands, for 72 trains, detailed information was available
from SO 1%, For the other situations, we have made our own calculation, following a similar approach,
but for different train numbers.

The table below shows the calculation for 72 trains on the historical variant in The Netherlands. Input on
number of cars, trains and type of crossing was available from SO I. The activity figures (road and rail
passings) are allocated to different periods of day: daytime (12h), evening (4h) and night (8h). This further
desaggregation is needed to take into account the relatively high rail activity at night compared to a low
road activity, thus avoiding most car-train passings and consequent time loss (and accidents).

Below a calculation example for "Fabriekstraat™ (on tracé A), "daytime" is given:

Road traffic intensity: 98 passings per hour (= 1.63 passings/minute)

Waiting time per train passing: 1 min/passing

Trains passings: reference scenario: average of 1.6, historical Iron Rhine — 2A: 42.2 trains per daytime period.
The additional closing time due to increased rail activity is consequently: (42.2-1.6) * 1 = 40.5 min/daytime
This additional closing time affects more road users, namely: 1.63 * 40.5 = 66.15 minutes additional time loss
per 12h daytime period (or 402.6 hours per year) due to increased rail activity due to the project.

ok e

A calculation example for "Roermondseweg" (on tracé B), "daytime" (a mitigated spot):
1. Road traffic intensity: 21052 passings per day (= 23.39 passings/minute)
Waiting time per train passing: 1.3 min/passing
Trains passings: reference scenario: average of 116.0 trains per daytime period.
The spared closing time due to the mitigation is consequently: 1.3 * 116.0 = 155.4 min/daytime
This spared closing time due to the mitigation affects road users, namely: 23.39 * 155.4 = 3634.81 minutes
spared time loss per 12h daytime period (or 21454.9 hours per year) due to increased rail activity due to the pro-
ject.

ok~ wn

94 SO | stands for “Studie Opdracht 1" and discusses the effects of the reactivation of the Iron Rhine following the
trajectory for the Dutch part of the line. B.C.J. Weijers et. al. (2008): “l1Jzeren Rijn: Actualisering 2007 Eindrappor-
tage studieopdracht | Actualisatie ontwerp tracévariant A3 BIILAGE H: Trillingsonderzoek™ (reference: TCE5-27-1-
L11-043r).
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Table 200: Calculation of time losses at road-rail crossings
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Stationsweg 7148| 1| 0| 3| 77|HAVIO |AHOB 40.52| 14.81| 18.67| 7.94| 4.47|0.74| 1957.6| 402.5| 84.6
Weg Budel - of o o 77|closed  |closed 0 0 0 0 of o 0 0 0
Groot
St. An- St. An-
1e heuvelweg 286 1 0| 3| 77|drew's drew’s 40.52| 14.81 18.67| 0.32| 0.18] 0.03 78.3 16.1 3.4
Cross Cross
Fabriekstraat 1470 1| 0| 3| 77|AHOB  |AHOB 40.52| 14.81| 18.67| 1.63| 0.92|0.15 402.6 828/ 17.4
St. An- St. An-
Landweg 113 1 0| 3| 77|drew's drew’s 40.52| 14.81 18.67| 0.13| 0.07|0.01 31.0 6.4 1.3
Cross Cross
Trancheeweg 1211 77|AHOB  |AHOB 40.52| 14.81| 18.67| 1.35| 0.76|0.13 331.7 68.2| 14.3
Singelvenweg 0 0| 3| 77|closed closed 0 0 0 0 0 0 0 0 0
Tracé part B
Koekoeksweg 0| 0| 144| 39| 111|closed closed 0 0 0 0 0 0 0 0 0
Breybaan 1127| 1.3| 144|39| 111|AHOB |AHOB 39.42| 14.41| 18.17| 1.25 0.70|0.12 390.4 80.3| 16.9
Koekoeksweg 0| 0| 144| 39| 111|closed closed 0 0 0 0 0 0 0 0 0
S;ﬁggond' 21052| 1.3| 144| 39| 111|AHOB  |Separated | -115.98| -40.72| -26.30| 23.39| 13.16| 2.19| -21454.9| -4237.1| -456.1
Schoordijk 282| 1.3| 144| 39| 111|AHOB |AHOB 39.42| 14.41| 18.17| 0.31| 0.18]0.03 97.7 201 4.2
Kelperweg 3632| 1.3| 144|39| 111|AHOB |AHOB 39.42| 14.41| 18.17| 4.04| 2.27/0.38| 1258.1| 258.7| 54.4
Oudenhofweg 127| 1.3| 144|39| 111|AHOB |AHOB 39.42| 14.41| 18.17| 0.14| 0.08| 0.01 44.0 9.1 1.9
Beemder- 116| 1.3| 144| 30| 111|AHOB  |AHOB 39.42| 1441 1817| 0.3 0.07]0.01 40.2 83 17
hoekweg
Weyerveld- 0| o 144|39| 111|closed |closed 0 0 0 0 of o 0 0 0
seweg
Stapperstraat 3632| 1.3| 144|39| 111|AHOB |AHOB 39.42| 14.41| 18.17| 4.04| 2.27/0.38| 1258.1| 258.7| 54.4
Schoorstraat 1127| 1.3| 144|39| 111|AHOB |AHOB 39.42| 14.41| 18.17| 1.25 0.70|0.12 390.4 80.3| 16.9
Stationstraat 8044| 1.3| 144| 39| 111|AHOB  |AHOB 39.42| 14.41| 18.17| 8.94| 5.03/ 0.84| 2786.5 572.9| 120.4
;Le;lf;rr 124| 1.3| 144| 39| 111|AHOB |AHOB 39.42| 14.41| 18.17| 0.14| 0.08| 0.01 43.0 8.8 1.9
Heyhuyserweg | 14441| 1.3| 144| 39| 111|AHOB Separated | -115.98| -40.72| -26.30| 16.05| 9.03| 1.50| -14717.4| -2906.5| -312.9
Houterweg o| of 144|39] 111 ;?tzg Separated 0 0 0 0 o o 0 0 0
Spiekerweg 0 0| 144| 39| 111|closed closed 0 0 0 0 0 0 0 0 0
Napoleonsweg| 8116| 1.3| 144|39| 111|/AHOB |AHOB 39.42| 14.41| 18.17| 9.02| 5.07| 0.85| 2811.4| 578.1| 121.5
Hornerweg 0| 0| 144| 39| 111|closed closed 0 0 0 0 0 0 0 0 0
Roermond-
seweg 7264| 1.3| 144| 39| 111|AHOB  |Separated | -115.98| -40.72| -26.30| 8.07| 4.54| 0.76| -7403.0| -1462.0| -157.4
Berikstraat 0 0| 144| 39| 111|closed closed 0 0 0 0 0 0 0 0 0
Tracé part C
Loijweg 1500 0| 0| 72|None AHOB 39.42| 14.41| 18.17| 1.67| 0.94| 0.16/ 399.70| 82.18| 17.27
Raaijstraat 1500 72|None AHOB 39.42| 14.41| 18.17| 1.67| 0.94| 0.16/ 399.70| 82.18| 17.27
Beekweg 1500 0| 0| 72|None AHOB 39.42| 14.41| 18.17| 1.67| 0.94]| 0.16/ 399.70| 82.18| 17.27
L“OES':ACI:ZF 1500 1| o o] 72|None  |AHOB 39.42| 14.41| 1817| 1.67| 094|016 399.70| 82.18| 17.27
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Tracé part D

Asenrayerweg 357 1 0l O] 72|None Separated 0 0 0 0 0 0 0 0 0
Melickerven-

ng;c erve 56/ 1| 0| 0| 72|None |Separated 0 0 0 0 o o 0 0 0

Meinweg 182 1 0| 0| 72|None Separated 0 0 0 0 0 0 0 0 0
bev. -

\‘,)vr;ge" over 56/ 1| 0| 0| 72|None |Separated 0 0 0 0 o o 0 0 0
bev. -

\‘,)vr;ge" over 56/ 1| 0| 0| 72|None  |Separated 0 0 0 0 o o 0 0 0

Stationsweg 357 1 0| 0| 72|None Separated 0 0 0 0 0 0 0 0 0

Total car hours lost 26073 1787 751

Total passenger hours lost 37103 2543 1069

Value of time (€/hour) 4.265 6.398| 2.133

Total cost per year (€) -230687

As shown in the table above, the Netherlands have a benefit of 230 687 euro per year. The fact that there
is a benefit, is due to the mitigation measures (change into separated infrastructure). Without mitigation
measures, there would be a loss of 176 812 euro per year, thus the mitigation value is 407 499 euro per
year.

From this table (and a similar one for the case without mitigation), the marginal cost of time losses per rail
tonne-km in The Netherlands are calculated, taking into account 15 rail-road crossings for 44.7 km of rail
track with 580 million tonne-km. The result was 0.000397 €/million tonne-km (benefit) for a mitigated
case, and -0.000304 (cost) for a non-mitigated case.

The same calculation has been made for every variant, with different train numbers in each variant.
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M.1.2. Belgium and Germany

For the Belgium and Germany, the tonne-km multiplied with the marginal cost of time losses per rail
tonne-km gave the monetary effect on the time losses at road-rail crossings, taking into account the real

number of crossings per km of rail track.

Table 201: Calculation scheme for time losses at road-rail crossings

Number of crossings / km rail track | Valuation
Historical Iron Rhine | Iron Rhine BE 0.7614 | Without mitigation
NL 0.3350 | With mitigation
DE 0.3350 | Without mitigation
Montzen route | BE 0.8987 | Without mitigation
DE 0.3350 | Without mitigation
Iron Rhine via A52 | Iron Rhine BE 0.7614 | Without mitigation
NL 0.3350 | With mitigation
DE 0| Not relevant
Montzen route | BE 0.8987 | Without mitigation
DE 0.3350 | Without mitigation

M.2. Overview per section

-
~

The table below gives and overview per section. The benefits in section A2 and B are larger, as this is the
place where the mitigation measures are taken.

Table 202: Time losses at road-rail crossings, per section, €/year

. additional time loss |additional time loss | additional time loss Ratio
Section cars (h/year) cars (h/year) cars (h/year) Total (A2 + B)/Total
DAY EVE NIGHT
A 12774 3940 276| 16989
A2 -124 813 -36 946 -1302|-163 061 110,41%
B -91 924 -26 755 -549 (-119 227
C 7 230 2230 156 9617
D 0 0 0 0
TOTAL -196 732 -57 531 -1419|-255 682

Note: for accidents, the same proportion can be used, as the calculation is similar
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Annex N: Estimating road travel
times with speed flow functions

The effects on congestion are calculated by estimating the effect of a reduction of the truck volumes on
the average speeds on the motorways in the study area.

For this, speed-flow functions have been used for each of the relevant motorways. The parameters of
these speed-flow functions have been estimated based on data of the Belgian motorways in the study area.

All measurements are gathered by single-loop inductive detectors embedded in the concrete of the Belgian
motorway road network and sent to a central database called START/SITTER. Each minute, these detec-
tors measure the number of passenger cars and trucks, as well as the average speed of all these vehicles.
Note that the employed detectors are known for the fact that they may have a relatively large measure-
ment error. This should be taken into account when considering and using this data.

For our study, we aggregated the measurements into hourly intervals, this for all the sections in the road
network at hand:

E313 between ringway Antwerp and interchange in Ranst.
E313 between interchange Ranst and interchange Lummen.
E34 between interchange Ranst and Dutch border.

E314 between interchange Lummen and Dutch border.

The measurements are reported as vehicles per hour. We then multiplied them with the lengths of the sec-
tions, so that we obtained vehicle-kilometres. These results were then furthermore aggregated into daily
volumes.

In order to estimate the travel times, we consider the hourly average speed of all vehicles on a section, in
function of the number of vehicles driving® there. Inverting the average speed and multiplying it with the
length of the section, gives us the average travel time over that section. We then fit a curve to the collected
measurements, giving a functional relation between the total daily transport volume and the average travel
time on the motorway:

& ®q bb(_j
T =-I—ff Ql+a 9_; _

elnax @ ]

In this relation, T,; corresponds to the travel time under free-flow conditions, ¢, to the maximum ob-

served daily volume, and a and b are parameters that influence the shape of the function.

For the fitting of the curves, we used the following methodology:

9% As is common in this literature we assume that one truck-km equals 2 vehicle km.
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T, is derived by taking the median of all the travel times under free-flow conditions. The latter are all

traffic volumes that fall within 15% of the maximum observed daily traffic volume. This provides a
good enough estimation of the free-flow travel time.

qmax

is always taken to be the maximum observed daily volume.

a and b are jointly estimated by means of a non-linear optimisation in MATLAB.

Note that the travel time T corresponds to the travel time on a complete motorway for both driving di-

rections.

For 4 motorways, we give the BPR% curves depicting the relation between the total daily volume and the
average travel time. The curves itself can be found in the pictures below.

Table 203: Parameters for speed-flow functions

THf Max
Road segment (minutes) ?vehicle-km) alpha beta
E313 between ringway Antwerp and interchange in Ranst 12.5146 1812800 | 0.154350 | 2.4730
E313 between interchange Ranst and interchange Lummen 56.6199 4169500 | 0.088675 | 3.9366
E34 between interchange Ranst and Dutch border 58.2865 3363700 | 0.084305 | 2.0630
E314 between interchange Lummen and Dutch border 47.6315 1932000 | 0.062701 | 2.2695

For other motorways we have estimated the parameters as follows:
(9/qMax) = 90% in the year 2005, assuming that on average, 90% of the capacity is taken in 2005.
alpha = 0.2 (on the high side, to avoid underestimation) .

beta = 4 (on the high side, to avoid underestimation) .

% BPR stands for the Bureau of Public Roads, that proposed the functional relationship that is used here.
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Figure 30: E314 between interchange Lummen and Dutch border

[52] BPR curve fit (Tff = 47.6315; max. flow = 1932000; alpha = 0.0627; beta = 2.2695)
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Figure 31: E313 between interchange Ranst and interchange Lummen
[a13] BPR curve fit (T = 56.6193; max. flow = 4169500; alpha = 0.0889674; beta = 3.9366)

=)= T T T T T T T =
: : : : +  Empirical data
: mm— Fitted BPR curve

BE -

B2 - : —
= e e,

. *
g B0 ‘ ..‘......s’- i s “' ]
+

E. * N a :;.3' :":' v ’
@
g 5 - o —|
@ :
& : . * .
= . e

a6 Py ‘.3'.4"3 —

-
‘ R N A
: +

54 - —

52 —

80+ —

| \ i | i i \ \ |
0 0s 1 15 2 25 3 35 4 45
Flow [vehicle kilometres per day] % 108

SOCIAL COST-BENEFIT ANALYSIS IRON RHINE 272



TRANSPORT & MOBILITY
LEUVEN

Your link to integrated analyses !

Figure 32: E313 between ringway Antwerp and interchange in Ranst

[a13b] BRR curve fit (T = 12.5146; max. flow = 1812800; alpha = 0.15435,

; beta = 2.473)
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Figure 33: E34 between interchange Ranst and Dutch border
[421] BPR curve fit (Tff = 58.2865; max. flow = 3363700, alpha = 0.084304; beta = 2.063)
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Annex O: Marginal cost of public
funds

This annex describes why and how to use a marginal cost of public funds for government transport in-
vestments?”.

O.1. What is the marginal cost of public funds
and why does it matter?

When a project is funded with public money this implies that ceteris paribus taxes need to be increased (or
other public expenses decreased). Almost all taxes are distortive: they create a wedge between the social
marginal cost and the price. Increasing a distortion has an efficiency cost. The reason is that this prevents
even more market transactions that are beneficial for society as a whole. The “marginal cost of public
funds” (“MCPF”) takes this into account by multiplying the net call on public funds by a factor that is in
general larger than one.

When an investment project requires public money, the implication is that the cost of the project is in-
creased and this makes this project less likely too succeed. On the other hand if the project increases pub-
lic revenues the project receives a bonus.

The MCPF will depend on the type of taxes that is increased to finance the project. In principle one can
use many different taxes to fund a project and each type of tax will have its own MCPF attached to it. As
taxes on labour (income, social security contributions and indirect taxes on labour income owners) consti-
tute the bulk of the tax revenues and are therefore in general the type of taxes that need to be increased
we will work under the assumption that the project is financed by labour taxes. We will more specifically
assume it is financed by a change in the proportional labour tax. It is clear that the value of the MCPF is
also an important element in the pricing of transport projects and in the use of the revenues of transport
projectse.

The MCPF is easily confused with the discount rate for public investments. The discount rate specifies the
future benefits to be earned by a public investment in order to compensate the use of resources for in-
vestments now. The trade off that is made is between resources used in the current year and resources in
future years. An important factor in the determination of the public discount rate is therefore the interest
rate on the capital market as this is the opportunity cost used by private agents to choose between re-
sources now and in the future. The MCPF is an opportunity cost that exists in every year that taxes need
to be levied for a public project. So when the project if funded by loans the tax increase can be deferred

97 We thank G. Blauwens & T. van Hoek for clarifying discussions. They do not necessarily agree with the approach
suggested here.

9 See De Palma A., Lindsey R., Proost S. (Eds.), Investment and the use of tax and toll revenues in the transport
sector, Elsevier Science, 2007 — where the MCPF approach is used to assess the net benefits and optimal pricing of
investment projects in several EU countries.
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but sooner or later a tax increase will be required. In this note we concentrate therefore on the MCPF in
one given year.

In this note we discuss first briefly what guidance the OEI and RAILPAG give us in the determination of

the MCPF. Next we give a simple graphical illustration for the concept of MCPF. We conclude with a
suggestion for the MCPF to be used in this study.

0O.2. How do the OEI and RAILPAG deal with
this problem?

The OEI guidelines®® ask to check the type of taxes used to finance the project and to analyse whether
these taxes lead to additional efficiency effects. It is considered as a complex matter but CPB and SEO
have in the past already integrated efficiency effects of labour taxes into Cost Benefit Analysis. The MCPF
value used was 1.25.

RAILPAG mentions the problem as important but too complex for their general guide. They recom-
mend continuing to study it and to harmonize the use of the MCPF within the European Union.

So they see the problem as important, ask to integrate it, but do not suggest a specific value.

O.3. A simple graphical illustration

In this section we use a simple graphical illustration. Many simplifying assumptions are needed to explain
the issue in a simple way. A more elaborate algebraic model that is more complete and uses much les as-
sumptions and relates this issues to the academic literature on this topic can be found in Kleven and
Kreiner (2006)1%, Proost (2007) and in Calthrop, De Borger, Proost (2008)20z,
1. We use the following assumptions:

A.1 only one type of labour (a standard hour by a standard employee)

A.2 supply of labour reacts positively to the after tax wage

A. 3 the only tax available is a proportional labour tax

A.4 well functioning labour market in equilibrium

9 Ministerie van Verkeer en Waterstaat en Ministerie van Economische Zaken Nederland (2004),” Indirecte effecten
infrastructuurprojecten — aanvullingen op de Leidraad OEI”, p33en 34

100 Kleven H., C. Kreiner (2006), The marginal cost of public funds: hours of work versus labour force participation,
Journal of Public Economics, 90, p 1955-1973

101 Proost, S. (2007). L'analyse des projets d’infrastructure de transport dans un cadre d’équilibre général. In: Maurice
J., Crozet Y. (Eds.), Le calcul économique dans le processus de choix collectif des investissements de transport (pp. 340-360). Paris:
Economica.
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A.5 domestic producers that have no market power on the international market (small open
economy assumption)

A.6 domestic producers use only one input; home labour that has a fixed productivity

A.7 the transport investment does not affect the production process at home, nor does it deliver
any services to the households

A.8 we use a one period model where the cost of the investment has to be paid in the period that
it is used

2. We can now turn to Figure 34 to analyze the effects on the labour market of this investment. Initially a
quantity Wo of labour is used. This is the result of the demand for labour from home producers that are
faced with a perfectly elastic demand for their products, they have constant returns to scale and their cost
is the gross wage. The supply of labour by households also reacts to prices but much less. There is an ini-
tial labour tax t that creates a wedge between the gross wage paid by employers and the net wage received
by households.

3. The next step is to introduce the transport investment paid by public funds. This requires two changes
in the initial equilibrium. First there is the extra demand for labour to produce the transport investment.
Second there is the need to increase the tax on labour in order to pay for the investment.

We examine the effects in two steps. Let us first introduce the effect on the demand for labour. Given our
assumptions there is no effect on the demand function for labour. The extra labour demanded raises the
gross wage but an increase in the gross wage is impossible because this would make home producers lose
their markets. The only possible equilibrium is that the extra labour needed is taken away from the initial
home production. The result of the first step is that the supply and demand of labour does not change.

The second step is to introduce an increase in the tax on labour that is necessary to pay for the transport
investment. This means that the supply of labour curve shifts upwards by dt. The total effect is a reduction
in labour supply equal to Wn-Wo.

The full cost of this public investment is then equal to the nominal cost | plus the extra deadweight loss
created by the tax increase needed to pay for the investment. This equals area ABCD. If the ratio
ABCDY/ I can be taken as constant, one can work with a marginal cost of public funds parameter (>1) that
gives the full efficiency cost per € of public subsidies needed.
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Figure 34: Effect of a public transport investment on the labour market equilibrium
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The conclusion in this very simple case is that the public investment decreases employment and this can
be counted in welfare terms as an extra cost of public funds.

4. To use the simple graphical model many assumptions have been used. Some of them are worth discuss-
ing.

An important assumption we can relax is that there are no benefits of the transport investment (A7).
Benefits are in principle measured on the benefit side in a cost benefit analysis but in our model we have
to consider the interactions with the labour markets. How does this investment affect the labour and
product market side?

First consider a direct transport benefit for the consumers. If these are leisure trips that become more at-
tractive, then the labour supply curve shifts to the left as there is less interest to supply labour and this
makes the transport investment even more expensive in welfare terms.

If it are commuting trips that become more attractive (time gains), this can be seen as a decrease in the
wedge between the gross product of labour and the net wage because the commuting cost is part of that
wedge. Now the labour supply curve shifts to the right and it could be that there is even an increase in the
labour supply: if the reduction in commuting costs is larger than the extra tax on labour.

To model these two types of benefits correctly one needs to distinguish two categories of households:
those that are directly affected by the transport investment (one particular region) and those that pay the
extra labour tax (the whole country). As effects are not proportional, this may clearly matter.
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Second consider an increase in productivity at home due to lower freight costs. This means that the pro-
duction costs decrease and that the purchasing power of the net wage increases so that the net wage in-
creases. In Figure 34 this could be represented by a smaller net tax increase and a lower downward effect
on labour supply.

If the decrease in transport costs benefits mostly foreign producers or gives rise to higher rents for some
shippers, this beneficial effect on labour supply disappears.

As regards the other assumptions, Al can be relaxed easily, A2 is an empirical question to which we return
later, A3 can be adapted and the same framework can be applied to any other tax (see algebraic models
supra), A4 is a basic assumption used in almost all cost benefit frameworks, A5 is an empirical matter, A6
can be relaxed but it would need an algebraic model to work it out, A8 can be relaxed, this amounts to
applying the same reasoning in each of the periodst©2,

O.4. How to determine the marginal cost of
public funds?

We need in fact values for 3 countries: Belgium, The Netherlands and Germany.

We rely mainly on results by Kleven & Kreiner (2006) who studied the MCPF for different types of la-
bour taxes for 15 European countries using a model with disaggregate labour supply (hours worked and
participation decisions). The MCPF they computed is for a public investment that has no effect at all on
the economy (our assumption A7 above) so it is rather an upper bound. In the Iron Rhine project, the
effect on commuting costs and on product prices is probably a second order effect so the correction
downwards will be small.

We report in the table below the results for a proportional change in the labour taxs,

We find in Kleven &Kreinerto4 (Table 11, scenarios S5 and S61% - the full table has been added at the end
of this annex) the following values for the MCPF:

102 See Liu L., (2003), “A marginal cost of funds approach to multi-period public project evaluation: implications for
the social discount rate”, Journal of Public Economics, 87, p 1707-1718

103 One can also consider a regressive labour tax change in which the tax rate for the poor are increased more. In that
case, the MCPF tends to be somewhat lower. Another option is to increase the tax rates for the upper income dec-
iles, then the MCPF tends to be higher. This illustrates that the way the project is financed matters.

104 Kleven H., C.Kreiner (2006), The marginal cost of public funds: hours of work versus labour force participation,
CEPR disc paper 5594 — a shorter version is published in Journal of Public Economics (supra) but the latter version
does not show results for Belgium and the Netherlands.

105 These scenarios have been selected because they combine the two types of labour supply responses: the number
of hours of work per day (“intensive margin”) and the participation decision in the labour force (“extensive mar-
gin”). Neglecting one of these would be incorrect.
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Table 204: MCPF values for a proportional change in the labour tax

MCPF values Scenario S5 | Scenario S6
“hours of work” labour supply elasticity 0.0 0.1
“participation” in labour force elasticity 0.2 0.2
Belgium 1.41 2.14
Germany 1.38 1.85
Netherlands 1.24 1.52

The values of labour supply elasticities used in scenario S5 and S6 are plausible for Belgium and The
Netherlands?o8,

There are two reasons why these values are to be considered rather as an upper bound. First the direct
beneficial effects of the transport investment on labour supply27 are not taken into account. Second, the
labour taxes have been decreased somewhat over the last years.

It is difficult to determine one precise value for the MCPF, the literature suggests it is clearly higher
than 1.

Considering these elements we suggest to use, as a prudent working value for the cost benefit
analysis, a value of 1.2 for the MCPF. This is a value for a proportional change in the labour tax.
Sensitivity analysis is clearly needed, values of 1 (regressive labour tax reformi) and 1.4 (more
progressive labour tax reform) are suggested.

106 Orsini, K., (2006), “Is Belgium making work pay?”” working Paper CES-K.U.Leuven, March 22 2006.

107 On commuting time and price of consumer goods cfr. discussion of assumption A7 supra.

108 One can check values for a more regressive labour tax reform or a more progressive labour tax reform using val-
ues per decile in lower half of Table I11 of Kleven and Kreiner (2006).
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Table 205: Table Il of Kleven and Kreiner for the MCPF value of a proportional change in the labour tax

value (of which only scenarios S5to S9 report complete results and of which we selected S5 and S6)
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Table 206: Table Il of Kleven and Kreiner (2006) for the MCPF value of a proportional change in the labour
tax value for each of the deciles

TABLE 11
The marginal cost of public funds for an increase in the marginal tax rate in bracket k

Bracket/decile where the marginal tax Is increased (%)

Country i 2 3 4 5 & 7 5 4 1
Standard Model { Sg)
Anstria 0.87 .92 1.00 L.23 1.6 1.68 182 7.33 1387 L
Belgium 032 (154 1ol 1.24 1.B4 213 580 L L L
Denmark (.84 .96 1.1% 2.08 124 4.00 L L L L
Finiand L84 117 1.50 Lo .18 4.03 758 L L L
France (1.8 105 1.19 136 1.51 168 1.98 1.9% 236 14.69
Crermany 0.85 093 1.04 [.32 227 252 Lom 14.82 L 14.94
Oreece 9z 94 1.04 1.16 1.23 1.43 1.51 211 220 1.59
Ireland (.89 0.92 9% 1.15 127 1.24 1.2 1.70 311 5.65
Traaty (.88 0.94 114 1.39 1.87 208 260 4.15 477 L
I'..uxamhaurg 091 L0 1.04 1.08 17 1.13 1.51 Las 1.94 32
Metherlands 0.88 92 L 1.12 143 1.7?7 3.5 3.93 T 2463
Portugal (124 (.05 117 I.18 125 126 1.40 1.50 1.38 246
Spain 095 0.98 L .0 1.11 1.12 1.i6 123 132 1.99
Sweden 085 1.33 1.72 215 255 L L L L L

Lnited Kingdom 092 (.95 1.00 Log 1.14 1.2t I.28 1.47 1.52 268

I -
Intensive-Extensive Model i 56 )

Ausiria I.1& 1.2 (%11 1.61 213 207 224 4,52 13.87 L
Belgium 1.27 .35 1.50 1.86 299 319 1368 L L L
Denmark 1.54 1.51 1.52 4,50 4.10 9,91 L L L L
Finland 129 200 282 431 L 1029 286% L L L
France 1.29 1,59 .71 1.89 2401 2,12 234 2.14 2.36 14.69
Germany 1.26 1.37 I.51 1.98 413 3497 507 3730 L 14.94
Gresee It 1.10 1.20 1.34 1.38 1.59 1.63 222 2.9 1.59
Ireland 118 1.1% 1.25 1.43 1.53 1.42 2 .79 31 5.65
ltaly 1.13 119 1.46 130 248 262 327 465 477 L
Luxembourg 1.in 1.21 1.23 1.26 133 1.24 1.76 1.72 1,94 3.28
Wetherlands 117 1.20 .28 1.40 1.79 2,18 4.59 4,49 T8 2ES
Poriugal 114 1.18 146 141 1.46 1.40 1.51 1.55 1.3% 246
Spain 110 112 114 1.20 .22 1.1% 121 1.25 132 1.99
Sweden 1.28 232 3.24 410 4.R8 L L L L L
United Kingdom L.10 1.13 117 |24 1.26 1.31 134 1.5 1.52 268

Mate: The rambes nre compaterd from oq. {17) using the wage shares and ws mies in Tahe A1 a3 well 25 Izbor supply elasticitles, We wse
clasticiiy scenario 83 for thestandard model and scenaniy 56 for the ntensive-seenaive mods In these two seenarios, the uscompensated hoars-
ol-wark elasicity aquals 0.1, The calculslsons also depend o the compensated howns-of-work elasticity which is st equal to 0.2, An "L* indicates
that the 1ax rate & nbave the Laffer curve mecdinem '
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Annex P: Dangerous goods

P.1. Methodology

In the analysis for dangerous goods on rail, we make use of the “Basisbestanden goederenvervoer 2004109,
Transporting dangerous goods usually means transporting chemical products. But from the “Basishestanden
goederenvervoer 2004 it is concluded that 51% of the chemical products do not contain dangerous goods.
That’s why it is not possible to split the chemical products up further into different categories given the
“Basisbestanden goederenvervoer 2004”. To do so, the vehicle fleet in The Netherlands is analyzed. The division
of the trucks in The Netherlands for the year 2005 is shown in the table below. Another estimation (vehi-
cle kilometres and forecast VGS — actualization of 2003119) gives a similar picture.

Table 207: Number of train wagons in 2005, by category of dangerous goods

Categor
of dangergusygood Type Goods Wagon
A inflammable gasses LPG, LNG, propylene, butadiene, ethylene oxide, etc.| 37%
B2 toxic gasses Ammonia, etc. 13%
B3 very toxic gasses Chlorine (only) 2%
C3 very inflammable fluids | Petrol, fuel, natural gas condensate, etc. 38%
D3 toxic fluids Acrylic resin nitrile (only) 5%
D4 very toxic fluids Fluorine hydrogen, bromide, etc. 4%
TOTAL 100%

P.2. Results

For the links on the Iron Rhine the total number of trains is divided into dangerous good categories. The
results are shown in the following tables. Again all results in these tables for the Iron Rhine are measured
on the section between Budel and Weert and for the Montzen route the results are measured between
Montzen and the German border.

109 From Infrabel, information has been received on the current transport of dangerous goods via the Montzen
route. These numbers seemed to be very high and furthermore, it was not possible to make a translation from the
assignment of dangerous goods into different type categories as they are used in this Iron Rhine study. Therefore, it
was decided not to use the Infrabel data on dangerous goods.

110 Forecast of the transport of dangerous goods by rail, ProRail, December 2003
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Table 208: Results section Neerpelt — Weert (number of trains), 2020
NoIR | NoIR |Historical IR |Historical IR  E'8CUNEd | ig a5y |EleCUriTiEd
A 2B A B historical IR oA IR via A52
2A 2A
B-D | D-B B-D|D-B B-D DB |B-D DB |BD DB |B-D D-B|B-D D-B
A —inflammable gasses 1.14 0.28|1.20 0.29| 113 0.27| 059 0.01| 123 0.30( 1.32 0.32| 1.36 0.33
B2 — toxic gasses 0.40 0.10|0.42 0.10| 0.40 0.10( 021 0.00| 043 0.11| 046 0.11| 0.48 0.12
B3 — very toxic gasses 0.06 0.02|/0.06 0.02| 0.06 0.01f( 0.03 0.00| 0.07 0.02| 0.07 0.02| 0.07 0.02
C3 - very inflammable fluids {1.17 0.29|1.23 0.30| 1.16 0.28 060 0.01| 1.27 0.31]| 1.36 0.33| 1.40 0.34
D3 — toxic fluids 0.15 0.04|0.16 0.04| 0.15 0.04( 0.08 0.00( 0.17 0.04| 0.18 0.04| 0.18 0.04
D4 — very toxic fluids 0.12 0.03|/0.13 0.03| 0.12 0.03( 0.06 0.00( 0.13 0.03| 0.14 0.03| 0.15 0.04
Total dangerous goods 3.05 0.74(3.21 0.77| 3.03 0.73| 157 0.02| 3.30 0.81| 3.53 0.86| 3.65 0.89
Table 209: Results section Neerpelt — Weert (number of trains), 2030
NoIR | NoIR |Historical IR|Historical IR A E'8CUNEd | ig a5y EleCUriTiEd
A 2B A B historical IR oA IR via A52
2A 2A
B-D | D-B B-D|D-B B-D DB |B-D DB |BD DB |B-D D-B|B-D D-B
A —inflammable gasses 1.39 0.33|153 0.36| 1.19 0.28| 059 0.02| B-D D-B|1.46 0.32|1.57 0.36
B2 — toxic gasses 0.49 0.12/0.54 0.13| 0.42 0.10( 0.21 0.01| 1.57 0.36/0.51 0.11|{0.55 0.13
B3 — very toxic gasses 0.08 0.02{0.08 0.02| 0.06 0.02( 0.03 0.00| 0.55 0.13|0.08 0.02(0.08 0.02
C3 — very inflammable fluids | 1.43 0.34|1.57 0.37| 1.23 0.29| 0.60 0.02( 0.08 0.02|1.50 0.33|1.61 0.37
D3 — toxic fluids 0.19 0.04{0.21 0.05| 0.16 0.04| 0.08 0.00| 1.61 0.37|0.20 0.04(0.21 0.05
D4 — very toxic fluids 0.15 0.04|0.16 0.04| 0.13 0.03| 0.06 0.00| 0.21 0.05|0.16 0.03(0.17 0.04
Total dangerous goods 3.72 0.89(4.08 0.96| 3.19 0.75| 1.57 0.06( 0.17 0.04|3.90 0.86|4.20 0.95
Table 210: Results section in Weert — Roermond (number of trains), 2020
No IR | NoIR [Historical IR |Historical IR ,ECUMed | o i a5y ElECUrified
oA B oA B historical IR oA IR via A52
2A 2A
B-D|D-B(B-D|D-B| B-D DB |B-D DB |BD DB |B-D D-B|B-D D-B
A — inflammable gasses 0O Of O 0| 113 0.51| 058 0.25| 1.23 0.54(1.35 0.80|1.39 0.81
B2 — toxic gasses 0O 0| O 0| 040 0.18| 0.20 0.09( 0.43 0.19|0.47 0.28(0.49 0.28
B3 — very toxic gasses 0O 0| O O] 0.06 0.03| 0.03 0.01f 0.07 0.03|0.07 0.04(0.08 0.04
C3 - very inflammable fluds| 0 0| 0 0| 116 0.53| 060 0.26( 1.26 0.56|1.38 0.82(1.43 0.83
D3 — toxic fluids 0O 0/ O 0| 015 0.07| 008 0.03f 0.17 0.07|0.18 0.11{0.19 0.11
D4 — very toxic fluids 0O 0| O 0| 012 0.06| 0.06 0.03f 0.13 0.06/0.15 0.09(0.15 0.09
Total dangerous goods 0 0 0 0| 3.02 137| 156 0.67| 3.29 1.46(3.60 2.13|3.72 2.16
Table 211: Results section in Weert — Roermond (humber of trains), 2030
No IR | NoIR [Historical IR |Historical IR ,ESCUMed | o i a5y ElECUrified
oA B oA B historical IR oA IR via A52
2A 2A
B-D|D-B(B-D|D-B| B-D DB |B-D DB |BD DB |B-D D-B|B-D D-B
A — inflammable gasses 0O 0| O 0| 119 0.57| 059 0.33| 156 0.66|1.49 0.91(1.60 0.95
B2 — toxic gasses 0O 0| O 0| 042 0.20| 0.21 0.11f 055 0.23|0.52 0.32(0.56 0.33
B3 — very toxic gasses 0O 0| O 0| 0.06 0.03| 0.03 0.02( 0.08 0.04|0.08 0.05(0.09 0.05
C3 - very inflammable fluds| 0 0| 0 0| 1.22 0.59| 060 0.33 1.60 0.68|1.53 0.94(1.65 0.97
D3 — toxic fluids 0O 0| O 0| 016 0.08| 0.08 0.04( 0.21 0.09|0.20 0.12(0.22 0.13
D4 — very toxic fluids 0O 0| O 0| 013 0.06| 0.06 0.04( 0.17 0.07|0.16 0.10(0.17 0.10
Total dangerous goods 0 0 0 0| 3.18 153| 157 0.87| 4.18 1.77|3.98 2.44|4.29 2.53
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Table 212: Results section in Germany (number of trains), 2020

NoIR | NolIR [Historical IR |Historical IR  E/SCHMed |10 ia asp |EleCtrified

oA B oA B historical IR oA IR via A52

2A 2A

B-D|[D-B B-D|D-B B-D DB |B-D DB |B-D DB |B-D D-B|B-D D-B

A — inflammable gasses 0 0 0 0| 1.13 0.32] 066 0.11]| 1.23 0.36]1.34 0.63(1.39 0.64
B2 — toxic gasses 0 0 0 0O 040 0.11| 0.23 0.04| 0.43 0.12(0.47 0.22(0.49 0.22
B3 — very toxic gasses 0O 0| O 0| 0.06 0.02| 004 0.01f 0.07 0.02|0.07 0.03(0.07 0.03
C3 — very inflammable fluids 0 0 0 0| 1.16 0.33| 068 0.11| 1.26 0.36(1.38 0.64|1.42 0.65
D3 — toxic fluids 0O 0| O 0| 015 0.04| 0.09 0.02f 0.127 0.05|/0.18 0.08(0.19 0.09
D4 — very toxic fluids 0O 0| O 0] 012 0.03| 007 0.01f 0.13 0.04|0.15 0.07(0.15 0.07
Total dangerous goods 0 0 0 0| 3.01 0.86| 1.77 0.30 3.28 0.95(3.59 1.68|3.71 1.70

Table 213: Results section in Germany (number of trains), 2030
NoIR | NolIR [Historical IR |Historical IR hI|Es|te§rt|r(I:leale?R IR via A52 Fple\;glzgg
2A 2B 2A 2B oA 2A oA

B-D [D-B B-D|D-B B-D DB |B-D DB |B-D DB |[B-D D-B|B-D D-B

A — inflammable gasses 0 0 0 0| 1.19 0.34| 058 0.09| 156 0.43(1.49 0.70(1.60 0.74
B2 — toxic gasses 0O 0| O 0| 042 0.12| 020 0.03f 055 0.15|/0.52 0.25(0.56 0.26
B3 — very toxic gasses 0O 0| O O] 0.06 0.02| 0.03 0.01f 0.08 0.02|0.08 0.04(0.09 0.04
C3 - very inflammable fluids 0 0 0 0Ol 1.22 0.35| 059 0.10| 1.60 0.44(1.53 0.72(1.64 0.76
D3 — toxic fluids 0O 0| O 0| 016 0.05| 0.08 0.01f 0.21 0.06/0.20 0.10(0.22 0.10
D4 — very toxic fluids 0O 0| O O] 013 0.04| 006 0.01f 0.127 0.05|/0.16 0.08(0.17 0.08
Total dangerous goods 0 0 0 0| 3.17 091 155 0.25( 4.17 1.15(3.97 1.88|4.28 1.97

As an example, we take a look at scenario “Historical Iron Rhine - 2A” for the year 2020. To start with we
look at the direction from Belgium to Germany. On the section Neerpelt-Weert there will be 3.05 trains
per day and on the section Weert-Roermond there will be 3.03 trains per day. On the section at the Ger-
man border this will be 3.01 trains per day.

In the opposite direction, from Germany to Belgium, we see at the German border 0.86 trains per day. On
the section Roermond-Weert this is 1.37 trains per day and between Weert and Neerpelt 0.73 trains per

day.
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recreation per section

Q.1. Noise

See also chapter 111.3.2 on page 118.

Table 214: Noise damage in million €xq0s/year, “Historical Iron Rhine — 2A”, 2030, The Netherlands

Area | Noise level Costs Costs Iron Rhine Costs Iron Rhine Delta
Reference (no measures) (measures)

<56 0 0 0 0

56-58 261 493 493 232

Al |CR 59-63 0 2233 154 154
64-68 0 3250 250 250

69-71 0 3744 208 208

>71 0 0 0 0

<56 0 0 0 0

56-58 10 440 24 969 2146| -8294

A2 |wT 59-63 28 875 57 134 5082|-23 793
64-68 21 000 49 375 250-20 750

69-71 1 456 7 280 624 -832

>71 1408 2 816 1408 0

<56 0 0 0 0

56-58 116 29 58 -58

NW 59-63 308 385 385 77
64-68 250 625 0 -250

69-71 624 0 0 -624

B >71 0 1408 352 352
<56 0 0 0 0

56-58 2320 4 495 2146 -174

LD 59-63 5005 11 704 3927| -1078
64-68 4750 5250 1625| -3125

69-71 2704 5408 1248 -1456

>71 2816 8 448 2 464 -352

<56 0 0 0 0

56-58 928 1334 870 -58

c RM 59-63 2387 2772 2387 0
64-68 2875 3875 2875 0

69-71 1248 1248 1248 0

>71 0 0 0 0

<56 0 0 0 0

56-58 0 29 29 29

D RD 59-63 0 231 77 77
64-68 0 125 125 125

69-71 0 0 0 0

>71 0 0 0 0

g,
TN®
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The ration (A2 + B)/Total is 1.017139.

Q.2. Recreation — disturbance by noise

See also chapter 111.3.4.1.c on page 125.

Table 215: Recreation disturbance, Netherlands, number of trips per ha per year

g

hiking biking
Community Area Agrarian |\ Dry | Forests Agrarian | -\ Dry TOTAL
country- " | country- nature, | Parks
. nature | nature | parks . nature
side side forests
Weert Boshoven 11 93| 187 280 23| 19 38| 58
buitengebied
Weert Industrieterrein 14 13| 227 340 23| 19 38| 57
Boshoverheide
Bergen Verspreide
Cranendock | huizen in het 9 78 157 235 24 19 38 58
Oosten
Cranendock | 'ndustrieterrein 13| 103| 206 308 22| 18 35| 53
Dorplein
. Roermond 19 131 263 394 38 28 56 84
Melicker- Kitkensh
heide Roermond ltkensberg 18| 123 247 370 sl 3 62| 92
en omgeving
Verspreide
Meinweg + | Roerdalen huizen Herken- 21 138 276 414 43 31 63 94
Roerdal bosch
Roerdalen Vlodrop 18 120 240 361 46 34 68 102
A2-B 25 207 413 620 46 38 77 115 1541
Total 124 901 1802 2703 260 200 399 599 6 987
Ratio (A2 + B)/Total 0.22062
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Annex R: Capacity in Aarschot
(Montzen route)

The analysis and calculations in this annex are provided by Infrabel.

R.1. Location of the Aarschot bottleneck

Figure 35: Aerial view of the situation of the Aarschot bottleneck

2N

The aerial photograph above shows the situation of the Aarschot bottleneck. The table below gives, illus-
tratively, the numbers of trains in Aarschot.

Table 216: The numbers of trains on 15th June 2008

passenger trains | freight trains | light engines
From / to direction Antwerp 79 54 3
From / to direction Aarschot 166 35 7
From / to direction Hasselt 124 82 6

All passenger trains run via the station of Aarschot. The passenger trains between Antwerp and Hasselt
are counted double on the fork towards Aarschot because they enter Aarschot via the Hasselt-Aarschot
section and leave via the Aarschot-Antwerpen section.
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The connecting curve is being used exclusively by freight trains running between Antwerp and Hasselt and
beyond towards Liége. The freight trains from Zeebrugge and Ghent come from direction Aarschot and
run in the direction of Hasselt. These figures show that most freight trains run between Antwerp and
Hasselt and between Aarschot and Hasselt.

In the recent past (2005-2006), there was one peak-hour passenger train (morning and evening peak) that
also made use of this curve. But due to the dense occupation by freight trains, it was impossible to guaran-
tee the regularity of those peak-hour trains, which resulted in their declining popularity and eventually the
cancellation of those trains.

Infrabel wishes to establish, in the short term, a new fast train service between Antwerp and Hasselt, via
this connecting curve.

The picture below gives an overview of the railway stations mentioned in this annex.
Figure 36: Railway network around Aarschot
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R.2. Train numbers

R.2.1 Train paths versus actual trains

The analysis of future train numbers has been based on the current number of train paths rather than the
actual trains. The reason why we use train paths instead of actual train runs, is that this information is
more easily available.
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Infrabel states that using the number of train paths is an adequate representation of the actual number of
train runs. Based on the timetable of 15/06/2008, 88 freight trains (incl. light engines) pass through the
station of Langdorp (located on the section towards Hasselt). Based on the effective freight train runs on
19/06/2008, the number is 79: But one can also find examples of days during which more trains have
run than scheduled in the timetable.

R.2.2 Determining the future number of trains

R.2.2.1. Current number of trains

First, we examine the current use of the route sections on the Montzen route. That approach has been
based on the data of the database “Work170” for the train service on Thursday 15/06/2008. The table
below gives a survey of the number of train paths on the Montzen route.

Table 217: Number of trains per day per station on the Montzen route, based on the train service of

15/06/2008
Rail station Number qf tra.ins/day Peak hour Maximu_m number of Maximum numper c_)f
(both directions) trains/hour trains/hour per direction

Boechout (near Lier and Antwerp) 245 20-21 15 9
Heist-op-den-Berg 139 21-22 9 5
Langdorp (near Aarschot) 212 21-22 15 10
Diepenbeek 176 19-20 11 6
Montzen (near German border) 110 1-2 10 8

Based on the table above, the number of train paths is broken down into train paths for respectively
freight and passenger trains. At the same time, the busiest direction of traffic is taken into account because
it is a determining factor in the capacity assessment. The results are as follows:

Table 218: Number of freight trains per day per station on the Montzen route, based on the train service of

15/06/2008

Rail station

Number of freight trains/day
(both directions
(light engines separately)

Maximum number of
freight trains/hour

Maximum number of
freight trains/hour
per direction

Boechout (near Lier and Antwerp)
Heist-op-den-Berg

Langdorp (near Aarschot)
Diepenbeek

Montzen (near German border)

62+2
56+2
85+3
85+2
95+15

5
5
9
7

10

3

0 b~ 01 W

The number of trains in the section Langdorp-Diepenbeek-Montzen is larger than on the sections near
Antwerp, as the traffic from Zeebrugge is joins the Montzen route in Aarschot.

Furthermore we also see that the maximum number of freight trains on mixed railway lines (passengers &
freight) remains limited to 5 trains/hour, which occurs between Boechout to Y Glons (Tongeren). Be-
tween Tongeren and the German border, the line is a dedicated freight line, so that the maximum number
of freight trains can go up. In this case, this is up to 8 trains per hour in the busiest direction.
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R.2.2.2. Future number of freight trains
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To determine the number of freight trains on the Montzen route in 2030, without reactivation of the Iron
Rhine, the transport forecasts from the table below have been used.

Table 219: Number of freight trains per day per station on the Montzen route, in 2020 and 2030

Historical | Historical | Historical | Historical

Rail section No IR =2AINo IR =2AINo IR~2BINoIR=2B| \n oA | IR-2B | IR-2A | IR-2B
2020 2030 2020 2030 2020 2020 2030 2020

Antwerp — Aarschot 88.6 102.9 92.2 111.7
Aarschot — Hasselt 92.3 104.9 95.4 112.8
Hasselt — Tongeren 79.4 91.4 82.6 99.5
Tongeren — Montzen 77.5 894 80.8 97.7
Montzen — German border 71.8 83.1 75.6 93.0 26.2 58.7 36.8 87.0

Note: see also Table 23 and Table 24 on page 87, where the same figures are shown.

R.2.2.3. Future number of passenger trains

We hereinafter assume that the number of trains in 2030 will be the same as in 2020. That is probably in-
correct, but at this point in time there is no information available that would allow for reasonable assump-
tions about the evolution of the train service between 2020 and 2030. That is why the passenger service
level by 2030 has been maintained at the same level as the train service for the year 2020.

It is reasonable to assume that the train service in the year 2020 will largely be the same as the current train
service. The only difference between the two will probably lie in the fact that a number of the current
peak hour trains will become regular trains and that a number of new peak hour trains will be added. The
assumption is that 2 * 14 = 28 regular trains and 2 * 2 new peak hour trains will be added per day. We
thereby assume that the number of passenger trains during peak hours and the maximum number of
trains per direction will proportionately remain the same as today. That gives us the following figures for
passenger traffic in 2020-2030:

Table 220: Number of passenger trains per day per station on the Montzen route, 2020-2030, scenario “No

Iron Rhine — 2A”

. . Maximum number of

. . Number of passenger trains/day | Maximum number of .
Rail station o= ) passenger trains/hour

(both directions) passenger trains/hour L

per direction

Boechout 213.0 11.77 7.06
Heist-op-den-Berg 113.0 5.58 2.79
Langdorp 156.0 7.55 6.29
Diepenbeek 121.0 5.44 2.72
Montzen 0.0 0 0

To actually meet the forecasted passenger growth figures, as laid down in the management contract be-
tween Infrabel and the Belgian government, it is reasonable to expect that longer trains and trains with
more seating capacity (cf. double deck trains) will be operated instead of introducing additional passenger

trains.
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R.2.2.4. Future number of trains (passengers & freight)

The tables below give the total number of trains in 2020 and 2030.

.
&

Table 221: Forecasted number of trains per day in the railway stations on the Montzen route, 2020, sce-
nario “No Iron Rhine — 2A”

. . Total number of trains/day | Maximum number of Maxmum number of

Rail station S . trains/hour

(both directions) trains/hour L

per direction
Boechout 213.0 11.77 7.06
Heist-op-den-Berg 201.6 13.05 7.25
Langdorp 248.3 17.57 11.71
Diepenbeek 200.4 12.53 6.83
Montzen 77.5 7.05 5.64

Table 222: Forecasted number of trains per day in the railway stations on the Montzen route, 2030, sce-
nario “No Iron Rhine — 2A”

. . Total number of trains/day | Maximum number of Maxnmum number of

Rail station L . trains/hour

(both directions) trains/hour N

per direction
Boechout 213.0 11.77 7.06
Heist-op-den-Berg 215.9 13.98 7.77
Langdorp 260.9 18.46 12.31
Diepenbeek 212.4 13.28 7.24
Montzen 89.4 8.00 6.40

Table 223: Forecasted number of trains per day in the railway stations on the Montzen route, 2020, sce-
nario “Historical Iron Rhine — 2A”

. . Total number of trains/day | Maximum number of Maxmum number of

Rail station S . trains/hour

(both directions) trains/hour o

per direction
Boechout 213.0 11.77 7.06
Heist-op-den-Berg 139.0 9.00 5.00
Langdorp 182.0 12.88 8.58
Diepenbeek 147.0 9.19 5.01
Montzen 43.0 3.91 3.13

Table 224: Forecasted number of trains per day in the railway stations on the Montzen route, 2030, sce-

nario “Historical —

2A”

. . Total number of trains/day | Maximum number of Maxnmum number of

Rail station L . trains/hour

(both directions) trains/hour o

per direction
Boechout 213.0 11.77 7.06
Heist-op-den-Berg 150.0 9.71 5.40
Langdorp 193.0 13.66 9.10
Diepenbeek 158.0 9.88 5.39
Montzen 37.0 3.36 2.69

This total number was obtained by adding up the forecasted numbers of passenger and freight trains per
route section, for scenario “No Iron Rhine — 2A”, which is the lowest scenario for the Montzen route. We
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thereby assumed that the number of passenger trains during peak hours and the maximum number of
trains per direction proportionally remains the same as today.

Please note that the number of freight trains in Boechout will decrease by 2030. That is due to the fact
that the freight trains for Montzen from/to the Port of Antwerp will use the then newly build Second
Port Access and will therefore no longer run via Boechout.

The table below gives a survey of train numbers per segment, per measuring point (station) and per sce-
nario (with and without the Iron Rhine).

The station of Langdorp is to be situated along the railway line “from/to Hasselt” and the station of Be-
gijnendijk along the line “from/to Antwerp”.

Table 225: Forecasted number of trains per day per section and scenario on the Montzen route, scenario
“No Iron Rhine — 2A”

Scenario Measuring point | Freight trains | Passenger trains | TOTAL

2008 Langdorp 88 124 212
Begijnendijk 57 79 136

Historical Iron Rhine — 2A | Langdorp 26 156 182
2020 Begijnendijk 26 113 139
No Iron Rhine — 2A Langdorp 92 156 248
2020 Begijnendijk 88 113 201
Historical Iron Rhine — 2A | Langdorp 37 156 193
2030 Begijnendijk 37 113 150
No Iron Rhine — 2A Langdorp 105 156 261
2030 Begijnendijk 103 113 216

R.3. Capacity analysis without Iron Rhine

In Belgium, it is assumed that on a given section, for more than 12 trains per hour and per direction, the
possibility of capacity problems becomes fairly likely (12 trains/hour is similar to an average train se-
guence of 5 minutes). This is a general rule of thumb for the possible capacity problems along a route,
taking into account the intersections in stations, level track intersections, level crossings, timetable with
limited margins, ...

For Aarschot, this rule of thumb needs to be adapted a little. Two major freight traffic flows come to-
gether in Aarschot: one from Antwerp and one from Zeebrugge. Table 222 shows that the criterion de-
scribed above (12.31 > 12) is exceeded near Langdorp station.

If we consider the Aarschot triangle and take account of the fact that trains run on the left side in Bel-
gium, it is easy to see that train traffic coming from Hasselt and running toward Antwerp is hindering the
traffic coming from Aarschot and running toward Hasselt. The same applies to traffic coming from Ant-
werp to Aarschot and traffic coming from Hasselt to Antwerp. It may be assumed that such crossing takes
at least 6 minutes: path actuation / passage of train 1/ clearing route / new path actuation / passage of
train 2 / clearing route.
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The introduction of ETCS/ERTMS will not allow reducing the crossing time because it has no effect on
it. The crossing time for 2 trains is determined by path actuation, train crossing clearance, and a given
margin to guarantee regularity. Therefore we may consider a 6 minutes crossing time as reasonable (but
tight). We deduct from this that in the specific Aarschot case, maximum 10 crossings per hour are accept-

able.

The length of the connecting curve is 846 m between the 2 level track forks. Considering the position of
the signals, the usable length of the connecting curve is only 484 m. In other words, trains of maximum
484 m would keep the crossings at Y North (respectively Y East) clear for other train traffic. In reality the
average length of a freight train is 600 m and the maximum length amounts to 750 m. This effect is even
reinforced by the level crossing located on the connecting curve. That implies that a freight train cannot
stop in the curve. The crossing on the Hasselt side and the crossing on the Antwerp side can therefore not
be considered individually. The combination of both crossings does not allow for any margin.

If we analyse the Y East Aarschot Triangle as described above, we obtain the following results:

Trains from
Hasselt to Antwerp

Trains from
Aarschot to Hasselt

Total

Current situation

10 trains in peak hour / 2
directions (Aarschot and

9 crossings (< 10)
just acceptable

Antwerp) =5
Based on the number of | 11.71/2=5.86 5 (1 passenger train added) | 10.86 crossings (>10)
trains by 2020 unacceptable
Based on the number of | 12.31/2=6.16 5 (1 passenger train added) | 11.16 crossings (>10)

trains by 2030

unacceptable.

Considering that other infrastructural measures (e.g. building passing tracks) would not be effective on
this busy route section, a flyover is the only right solution.

If we analyse the Y North Aarschot Triangle in the same way, we obtain the following result:

Trains from
Hasselt to Antwerp

Trains from
Aarschot to Hasselt

Total

Current situation

10 trains in peak hour / 2
directions (Aarschot and
Antwerp) =5

8 crossings (< 10)
acceptable

Based on the number of
trains by 2020

11.71/2=5.86

4 (1 passenger train added)

9.86 crossings

only just acceptable
However, considering
the interaction with the Y
East Aarschot triangle,
which cannot be main-
tained on the ground
level in 2020, we can
conclude that measures
need to be taken by
2020 in order to solve
this bottleneck.

Based on the number of
trains by 2030

12.31/2=6.16

4 (1 passenger train added)

10.16 crossings (>10)
unacceptable
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Considering that other infrastructural measures (e.g. building passing tracks) would not be effective on
this busy route section, a flyover is the only right solution.

In view of the above, we should conclude that both level track forks need to be replaced, as from 2020, by

flyover constructions.

The current timetable graphs show that even today it is extremely hard to introduce additional trains on

the Aarschot triangle.

The major disadvantage of level track intersections is the interference between traffic flows that need to
cross each other because of the fact that trains run on the left side. When traffic is dense, this takes away
any flexibility from the timetable and has a negative effect on regularity (cf. knock-on effect of delays).

A flyover neutralizes the disadvantages mentioned above and moreover has a positive effect on the capac-
ity. It may be assumed that a flyover has a capacity increasing effect of + 30 %.

Partly due to the level crossing situated on the connecting curve, the most obvious solution to solve the
capacity problem would be to place the entire route section between Y North Aarschot Triangle and Y
East Aarschot triangle on a viaduct structure as of 2020.

R.4. Capacity analysis with Iron Rhine

If we analyse the Y East Aarschot Triangle as described above, we obtain the following results:

Trains from
Hasselt to Antwerp

Trains from
Aarschot to Hasselt

Total

Current situation

10 trains in peak hour / 2
directions (Aarschot and

9 crossings (< 10)
just acceptable

Antwerp) =5
Based on the number of | 8.58/2 =4.29 5 (1 passenger train added) | 9.29 crossings (< 10)
trains by 2020 just acceptable
Based on the number of | 9.10/2=4.55 5 (1 passenger train added) | 9.55 crossings (< 10)

trains by 2030

just acceptable

The infrastructure is suitable in both cases and does not need adaptations before 2030.

If we analyse the Y North Aarschot Triangle in the same way, we obtain the following result:

Trains from
Hasselt to Antwerp

Trains from
Aarschot to Hasselt

Total

Current situation

10 trains in peak hour / 2

8 crossings (< 10)

directions (Aarschot and acceptable

Antwerp) =5
Based on the number of | 8.58/2 =4.29 4 (1 passenger train added) | 8.29 crossings (< 10)
trains by 2020 acceptable
Based on the number of | 9.10/2=4.55 4 (1 passenger train added) | 8.55 crossings (< 10)

trains by 2030

acceptable
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The infrastructure is suitable in both cases and does not need adaptations before 2030.

R.5. Investment cost
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The investment cost of the new infrastructure in Aarschot has been estimated on the basis of indicator
values. These unit sums include the following work: R&D cost, phasing, project management and a coef-
ficient for unforeseen items.

The completed project “connecting curve L35/2 in Leuven” is used as a basis for the calculation. The
actual cost of that project amounted to 38.7 million €. The L35/2 Leuven project has cost 26.7 million €.

The investment cost for the additional infrastructure at Aarschot breaks down as explained in the table

below.
. Additional Calculation Costs
infrastructure
Connecting curve Aarschot: 846 m plus 250 m run-up slope at every flyover at the 2 forks, | 26.70 million €
similar to the L35/2 in total 1346 m. The viaduct length will be about 550 m. The L35/2
project Leuven project was 1333 m with 561 m viaduct. We assume the costs
are the same: 26.7 million €.
However, the transformation (tracks, catenary, signalling) of 2 rather
complex forks are included in the total cost of 38.7 mio € in the Leuven
project. Also, the costs for the track bed (slope + viaduct), electrified
single track and signalling for the Aarschot need to be added.
In total, Aarschot would cost 12 million euro less than Leuven.
Double track In order include double tracks the track bed (incl. slopes and viaduct) 5.12 million €
has to be widened and railway infrastructure and technical equipment
(catenary and signalling) need to be added:
all-in track: 1250 €/m
all-in civil engineering: 1750 €/m
all-in technical equipment: 800 €/m
This results in an additional cost of 3800 €/m * 1346 m
Two flyover forks The civil engineering part for 1 "average" flyover fork is estimated at 25 50 million €
mio €.
Adaptations of sid- Before a flyover fork, as set of sidings (trapezium) has to be placed so 2.5 million €
ings at flyover forks that switching over is possible before the fork. The switches must be
passable at a sufficiently high speed (90 km/h). Also the “level track
branch” and the existing railway infrastructure in this zone need upgrad-
ing.
The all-in price (signalling, catenary, switches) of 1 such a complex is
estimated at 1.25 million €.
Preparing the zone Dismantling of the existing tracks and making the site ready for building. 1 million €
for construction work
SUBTOTAL 85.32 million €
Expropriations It is common for this type of projects to reserve 3 % of the basic esti- 2.56 million €
mate for expropriations.
TOTAL 87.88 million €

Thus the investment cost of the additional infrastructure at Aarschot is estimated at 87.88 million €.
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R.6. Conclusion

Nowadays, the level track forks of the Aarschot triangle are heavily used. The capacity limit has not been
reached yet, but the margin is very thin. Growing traffic (freight and/or passengers) would require meas-
ures to ensure the smooth operation of railway traffic.

Considering the assumptions made for future passenger traffic and the forecast for freight traffic (see
above), infrastructural measures will be required as of 2020. The solution consists of lifting the entire
route section between Y North Aarschot triangle and Y East Aarschot triangle onto a viaduct and to re-
place the level track forks by flyovers.

This adaptation of the infrastructure represents an investment cost of 87.88 million € in the reference
case, when the Iron Rhine will not be in use.

In case the Iron Rhine will be in use, no investments are needed before 2030.
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Annex T: Advice 2007 “Commissie
Onafhankelijke Deskundigen IJzeren
Rijn”

The next 14 pages contain the advice of the Commission of Independent Experts (Commissie van Onaf-
hankelijke Deskundigen - COD) of 8 June 2007, in Dutch. A German version is also added (also 14 pages).

In the 2007 advice, the COD discussed different traffic studies that were made for the Iron Rhine, and
gave an advice to the Belgium and Dutch ministers on which number of trains to use in the design of the
rail modernisation (both freight and passenger trains).
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1 Inleiding

De Commissie Onafhankelijke Deskundigen voor de IJzeren Rijn (COD) heeft op verzoek van de
opdrachtgevers, voor Nederland het Ministerie van Verkeer & Waterstaat (V&W) en voor Belgié de
Federale Overheidsdienst Mobiliteit en vervoer (FOD-MV), een beoordeling gemaakt van de
vervoersprognoses en daarover onderstaand advies uitgebracht.

Als uitgangspunt zijn gehanteerd het rapport “Vervoersprognoses IJzeren Rijn” van NEA en
Universiteit Antwerpen, kenmerk R20070027/30566/dui/rlo dd. April 2007 (hierna te noemen
NEA/UA) en het rapport “Vervoerprognose IJzeren Rijn” van TNO en Transport & Mobility Leuven
dd. 8 mei 2007 (hierna te noemen TNO/TML).

Met de publicatie van de onderzoeksrapporten van TNO/TML en NEA/UA, beschikken wij nu over
vraagprognoses in vier scenario’s (telkens voor zowel 2020 als 2030, zodat er in totaal 8
steekjaren zijn) van twee afzonderlijke onderzoeksinstituten. De vraag rijst nu hoe hier mee moet
worden omgegaan richting de benodigde capaciteit voor het Nederlandse gedeelte van de IJzeren
Rijn. Hieronder wordt eerst ingegaan op de vraagprognoses. Vervolgens leggen we de verbinding
tussen vraagprognoses aan de ene kant en de kwaliteit van de treinpaden aan de andere kant. De
kernvraag is dan uiteindelijk: hoe komen we van 8 vraagprognoses telkens verricht door 2
bureaus tot 1 werkbaar vertrekpunt voor het ontwerp van de infrastructuur?

ProRail en InfraBel hebben in de notitie “IJzeren Rijn : Kwaliteit-Capaciteit verhouding van de
goederentreinpaden Mol-Mdnchengladbach” van juni 2007, een berekening gemaakt over de
verhouding van de capaciteit en kwaliteit van de treinpaden waarmee de COD het advies over de
keuze voor het aantal treinen op de IJzeren Rijn kan onderbouwen.

2 Prognoses goederenvervoer

Om de vraagprognoses van het goederenvervoer per spoor te kunnen bepalen zijn 2 factoren van
belang, te weten de economische groei (laag, gematigd, hoog) en het Europees beleid ten gunste
van het spoorvervoer bovenop de White Paper (wel of geen extra beleid). Dit leidt tot 6
combinaties van scenario’s. De beide studiebureaus hebben vraagprognoses van het
goederenvervoer per spoor bepaald onder de volgende vier scenario’s:
e scenario 1A: lage economische groei, geen extra Europees beleid ten gunste van
spoorvervoer bovenop White Paper
e scenario 2A: gematigde economische groei, geen extra Europees beleid ten gunste van
spoorvervoer bovenop White Paper
e scenario 2B: gematigde economische groei en extra Europees beleid ten gunste van
spoorvervoer bovenop White Paper
e scenario 3B: hoge economische groei en extra Europees beleid ten gunste van
spoorvervoer bovenop White Paper
De scenario’s 1B en 3A zijn niet onderzocht, omdat de COD deze combinaties van economische
ontwikkeling en beleidsinspanning onlogisch en onwaarschijnlijk acht.

De resultaten van de vraagprognoses in de vier scenario’s (1A, 2A, 2B, 3B) lopen flink uiteen. De
resultaten van dezelfde scenario’s lopen bovendien flink uiteen in de twee studies (zie de bijlage
voor de resultaten). Een eerste keuze die snel te maken is betreft het te hanteren toekomstjaar.
Het is zeer aan te bevelen om in ieder geval uit te gaan van het verder weg gelegen jaar 2030.
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Ervan uitgaande dat de infrastructuur niet voor 2015 gereed kan komen, is 2020 in dit opzicht een
te korte horizon.

Ook bij beperking tot de cijfers voor het jaar 2030 blijft de bandbreedte van de vraagprognoses
voor het spoorvervoer in de gehele spoorcorridor (dus via Montzenroute én IJzeren Rijn samen)
groot: van een minimum van 12,2 min ton bij scenario 1A van TNO/TML tot een maximum van
23,8 min ton bij scenario 3B van NEA/UA. Alvorens we komen tot een verdere inperking van de
bandbreedte is het zinvol kort stil te staan bij de bepalende factoren voor deze resultaten.

In algemene zin geldt dat het spoorvolume (in tonnen) afhangt van drie factoren:

e de totale omvang van het goederenvervoer
e de samenstelling van de vervoer naar goederensoorten
e het marktaandeel van het spoor per goederensoort

Dit alles wordt uiteraard vertaald naar de relevante vervoercorridor voor de IJzeren Rijn, rekening
houdend met allerlei netwerkverbindingen in de modellen die de bureaus hanteren.

De omgevingsscenario’s die worden gehanteerd, zijn onderscheidend ten aanzien van de omvang
van het totale goederenvervoer en het marktaandeel van het spoor. In die zin is het ook niet
verrassend dat de resultaten tussen de scenario’s behoorlijk uiteen lopen.

We hebben gekozen voor scenario’s om een inschatting te kunnen maken van het belang van
verschillende uitgangspunten ten aanzien van deze onzekere factoren.

Een eerste constatering is dat alle resultaten van de studiebureaus consistent zijn, in de zin dat
scenario’s met meer economische groei of meer Europees beleid ten gunste van het spoor ook tot
meer spoorvervoer leiden. Scenario 1A (lage groei, geen extra Europees beleid bovenop White
Paper) levert het laagste spoorvervoer op, scenario 3B (hoge groei en extra Europees beleid )
levert het hoogste spoorvervoer op. De scenario’s 2A en 2B liggen er tussenin. NEA/UA en
TNO/TML komen op dit punt overeen.

Er zijn niettemin duidelijke verschillen in resultaten tussen de bureaus. Deze zijn niet het gevolg
van verschillen in uitgangspunten. De bepalende omgevingsfactoren zijn bewust gelijkgeschakeld
in beide studies. De verschillen zijn het gevolg van verschillen in de gehanteerde modellen en dan
in het bijzonder in de relevante parameters. Dit is bewust gedaan om zodoende ook zicht te
krijgen op de onzekerheden rond de belangrijkste elasticiteiten. Deze worden geschat of
gekalibreerd, maar ook hier geldt uiteraard dat er onzekerheden zijn in termen van de precieze
omvang van deze grootheden. Op zichzelf is dit methodologisch een fraaie route, die voorzover
wij hebben kunnen nagaan, niet eerder is bewandeld bij infrastructuurprojecten. We verkennen
niet alleen onzekerheden in omgevingsvariabelen, maar ook de modellen zelf worden getoetst c.q.
vergeleken.

Uit de resultaten blijkt dat het model van NEA/UA gevoeliger is voor relatieve prijsveranderingen
dan het model van TNO/TML. Dit is goed te zien als we de scenario’s 2A en 2B vergelijken, die
alleen verschillen in termen van extra beleid dat gunstig uitpakt voor het spoor. Dit beleid zorgt in
het TNO/TML -model voor een volumestijging van het spoorvervoer in de onderzochte
spoorcorridor met 5% (van 15,9 naar 16,7 min ton), terwijl hetzelfde extra beleid bij NEA/UA
20% meer spoorvervoer oplevert (van 12,4 naar 15.0 min ton). Het model van TNO/TML is
daarentegen weer wat gevoeliger voor veranderingen in economische groei. Als we de scenario’s
2A en 1A vergelijken, die allen verschillen in de mate van economische groei, dan valt op dat
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dezelfde ophoging van de economische groei bij TNO/TML ca. 20% meer spoorvolume oplevert
(van 13,3 naar 15,9 min ton) en bij NEA/UA ongeveer 15% (van 15,3 naar 17,4 min ton)

De slotsom is dat we belangrijke en fundamentele onzekerheden hebben onderzocht ten aanzien
van economische groei en Europees beleid en dat we bovendien dit nog hebben aangevuld met
informatie ten aanzien van onzekerheden bij de belangrijkste elasticiteiten.

3 Beoordeling vraagprognoses goederenvervoer

Om de werkelijke betekenis van de vraagprognoses te doorgronden acht de COD het van het
grootste belang om niet alleen te redeneren vanuit de IJzeren Rijn, maar om te beginnen met de
vervoersvraag te bezien in de gehele relevante spoorcorridor tussen Antwerpen en het relevante
Duitse achterland; in die spoorcorridor liggen zowel de Montzenroute als de IJzeren Rijn, en die
blijken nagenoeg “perfecte substituten” te zijn voor specifieke bestemmingen, ladingen en lege
treinen.

Het grote belang hiervan komt in beide onderzoeken duidelijk naar voren als wordt gekeken naar
de bron van het geraamde vervoer over de IJzeren Rijn. Volgens beide onderzoeken vindt
ongeveer 80% van het vervoer over de IJzeren Rijn zijn oorsprong in de routekeuze tussen de
IJzeren Rijn en de Montzenroute. De achtergrond hiervan is dat beide spoorverbindingen in
hoofdzaak dezelfde spoorcorridor bedienen. Het onderzoek van de studiebureaus brengt voorts
aan het licht dat er een onderscheid moet worden gemaakt tussen vervoer waarvoor de IJzeren
Rijn betekenisvolle kwaliteitsvoordelen biedt ten opzichte van de Montzenroute en vervoer
waarvoor deze voordelen verwaarloosbaar klein zijn.

Een belangrijk onderscheid in dit verband is dat tussen beladen en onbeladen treinen. Voor de
laatste categorie treinen zijn tijdswinsten of afstandswinsten minder belangrijk. Ook geldt voor
deze treinen dat geen nadeel wordt ondervonden van de steile helling die de Montzenroute kent,
wat bij zwaarbeladen treinen (meer dan 1600 ton/trein, dus erts- en kolentreinen) wel het geval
kan zijn.

De COD is van oordeel dat geen van de berekende resultaten op plausibiliteitsproblemen stuit.
Alle berekende scenario-uitkomsten zijn denkbare vraagontwikkelingen die in de toekomst op ons
af kunnen komen. Dit levert voor het prognosejaar 2030 voor de doorgaande treinen! in de
spoorcorridor (Montzenroute en IJzeren Rijn samen) een spreiding op van ruim 13,3 min ton
(scenario 1A-30 van TNO/TML) tot ruim 23,8 min ton (scenario 3B-30 van NEA). Bij het
beschouwen van de waarschijnlijkheid van de diverse scenario’s is de COD van oordeel dat de
combinaties die zijn verkend niet alle dezelfde waarschijnlijkheid hebben. Het is niet moeilijk om
in termen van kansen te illustreren dat dergelijke uitkomsten in het midden van de bandbreedte
een hogere waarschijnlijkheid hebben, dan die aan de randen. De middenuitkomsten zijn namelijk
het resultaat van meer combinaties van mogelijkheden, dan die aan de randen die slechts 1
specifieke combinatie van factoren betreffen.

In het licht van het bovenstaande liggen de scenario’s 2A en 2B het meest in de rede om als
referentiescenario’s te dienen. Waarbij we ons uiteraard bewust moeten zijn dat op- en
neerwaartse afwijkingen zeker mogelijk zijn. De scenario’s 2A en 2B van de twee bureaus leveren
voor het prognosejaar 2030 in de spoorcorridor een spreiding op van 15,9 tot 21,0 min ton.

1 “Onder een doorgaande trein of een transit trein wordt in dit rapport verstaan : een doorgaande trein van Antwerpen
richting Duitsland of omgekeerd, die bij Budel de Belgisch-Nederlandse grens en bij Dalheim de Nederlands-Duitse
grens passeert.”
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De vraag naar goederenvervoer per spoor in de corridor Antwerpen-Roergebied moet vervolgens
worden vertaald naar aantallen treinen en worden uitgesplitst over de twee verbindingen in de
spoorcorridor. De spreiding in de prognose van de vraag naar aantallen treinen blijkt nog groter te
zijn dan die in tonnen (zie ook hiervoor de bijlage). Voor alle scenario’s geldt voor het
prognosejaar 2030 een minimum aantal doorgaande treinen per etmaal op de IJzeren Rijn van 52
en een maximum van 115. Voor de referentiescenario’s 2A en 2B gaat het om 62 tot 100
doorgaande treinen per etmaal.

In het licht van hetgeen hierboven is gesteld over beladen en onbeladen treinen die in de
spoorcorridor rijden, is het van belang om de prognose van de beladen treinen ook apart te
beschouwen. De prognoses voor 2030 van het aantal beladen doorgaande treinen over de IJzeren
Rijn voor alle scenario’s van de onderzoeksbureaus loopt uiteen van 35 doorgaande treinen per
etmaal (scenario 1A-30 van TNO/TML) tot 62 doorgaande treinen (scenario 3B-30 van NEA/UA).
Voor de referentiescenario’s 2A en 2B bedraagt de relevante spreiding 42 tot 54 doorgaande
treinen per etmaal over de IJzeren Rijn.

Overigens is de meerwaarde van de IJzeren Rijn niet alleen een kwestie van beladen versus
onbeladen treinen. Er zijn ook minder zwaar beladen treinen op specifieke routes waarvoor
IJzeren Rijn en Montzenroute nagenoeg perfecte substituten zijn.

4 Potentie IJzeren Rijn voor personenvervoer

Beide studies gaan ook in op de mogelijkheden van de IJzeren Rijn voor personenvervoer. De
studiebureaus concluderen beide dat er onvoldoende vervoerspotentie aanwezig is.

NEA/UA (zie pagina 57 en verder van het rapport) geven aan dat er voor personenvervoer drie
belangrijke lange afstandsroutes kunnen worden onderscheiden.

e Een zuidelijke route via Luik-Aken
e Een noordelijke via de hogesnelheidslijn naar Breda (overstap) en dan via Venlo
e Via de IJzeren Rijn

Uit de analyse komt vervolgens naar voren dat de zuidelijke route nu al superieur is aan de
IJzeren Rijn en dat voor een eventuele impuls inzake het personenvervoer op de noordelijke route
veel eerder gedacht zou moeten worden aan een opwaardering van de route Noord-Brabant
richting Duitsland dan aan een IJzeren Rijn. Deze zogenaamde ‘Brabant-route’ heeft een veel
groter potentieel voor personenvervoer dan de IJzeren Rijn, vanwege de bediening van de grotere
Brabantse steden. Als eerste mogelijk levensvatbare verbinding komt naar het oordeel van
NEA/UA dan de Brabantroute naar voren en deze verbinding zou volgens het bureau het
potentiéle lange afstandsverkeer op de IJzeren Rijn vrijwel volledig weghalen. NEA/UA
concluderen vervolgens bovendien dat een lange afstandsverbinding via de IJzeren Rijn niet zal
renderen ‘ongeacht de kwaliteit van de verbinding via Venlo’. Hiervoor worden twee argumenten
aangevoerd.

1. De IJzeren Rijn heeft ongeacht het plegen van alternatieve investeringen geen
potentie als lange afstandsverbinding voor personenvervoer.

2. De IJzeren Rijn is een inefficiénte oplossing voor stimulering van het lange
afstandsvervoer per spoor: opwaardering van de Brabantroute zou in dat geval
efficiénter of anders gezegd minder inefficiént zijn.
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NEA/UA laten vervolgens aan de hand van kengetallen zien dat er evenmin potentieel is voor het
regionale grensoverschrijdende personenvervoer via de IJzeren Rijn. Ook hier is de kern van de
zaak dat de potentiéle vervoersmarkt zeer bescheiden van omvang is. Ook TNO/TML (zie
hoofdstuk 7 van het rapport) is deze zienswijze toegedaan. TNO/TML concludeert dat de IJzeren
Rijn ‘geen potentieel heeft ten opzichte van de verbinding via Roosendaal’ en een ‘onrealistisch
alternatief is voor de reeds bestaande verbindingen via Venlo en Aken’ (zie pagina 49

van het rapport). Voor het regionale verkeer acht TNO/TML de vraag - net als NEA/UA - ‘klein’.

De COD kan deze heldere en harde bevindingen vanuit het onderzoek niet anders dan
onderschrijven. Er is geen maatschappelijke meerwaarde verbonden aan het mede inrichten van
de IJzeren Rijn voor personenvervoer nu hiervoor nauwelijks markt bestaat en waarvoor
bovendien nog eens alternatieven bestaan die een evident beter maatschappelijk resultaat zullen
hebben.

5 Autonome ontwikkelingen goederenvervoer

De beide studiebureaus hebben de prognoses opgezet voor zowel de situatie dat de IJzeren Rijn in
gebruik genomen is als voor de situatie dat de IJzeren Rijn niet in gebruik genomen is. In deze
laatste situatie is er sprake van een beperkt vervoer op het baanvak Budel - Weert, dat deels de
Zinkfabriek in Budel als bestemming heeft en deels via Weert - Roermond doorrijdt richting
Sittard en omgekeerd.

Daarnaast wordt verwacht dat ook het (binnenlandse) vervoer uit de richting Eindhoven met
bestemming Sittard en verder alsmede in de relatie tussen Venlo en Roermond en verder in de
planstudieperiode zal groeien. De studiebureau’s hebben de prognoses voor deze groei via ProRail
aangereikt gekregen. ProRail heeft deze gegevens gebaseerd op haar prognoses voor de
landelijke ontwikkelingen. De COD heeft deze prognoses beoordeeld en overgenomen. Deze
prognoses zijn per deeltraject onder de rij G weergegeven in bijlage 2.

6 Autonome ontwikkeling reizigersvervoer

ProRail heeft de prognoses opgesteld voor de autonome ontwikkeling van het reizigersvervoer in
de relatie Eindhoven - Weert - Roermond en verder en tussen Venlo en Roermond. In deze
prognoses wordt er uitgegaan van het huidige dienstregelingsmodel, met een 30-minuten
stoptreindienst tussen Eindhoven en Weert en een 30-minuten intercitydienst tussen Eindhoven -
Weert - Roermond en verder. Deze intercitydienst wordt in de maximale variant uitgebreid tot
een 15-minutendienst.

De COD acht deze autonome ontwikkeling van het reizigersvervoer plausibel en heeft ze
overgenomen. Deze prognoses zijn per deeltraject onder de rij R weergegeven in bijlage 2.

7 Confrontatie met de aan te leggen capaciteit

Hierboven is een beeld geschetst van de te verwachten vraag op basis van de resultaten van de
studiebureaus. Dit levert een groot aantal zeer verschillende uitkomsten op. Hoe moeten de
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vraagramingen nu worden vertaald in termen van de vereiste vervoerscapaciteit die de
infrastructuur moet kunnen bieden? Zoals hierboven al is vermeld, is de COD van oordeel dat de
vervoersvraag moet worden bezien in de gehele relevante spoorcorridor tussen Antwerpen en het
Roergebied, waarin zowel de Montzenroute als de IJzeren Rijn liggen. De beschikbaarheid van de
Montzenroute als alternatief voor de IJzeren Rijn, verzacht de gevolgen van de onzekerheid die
over de vraagramingen bestaat. Een eventuele overschrijding van de beschikbare capaciteit kan
worden opgevangen door het uitwijken van verkeer naar de Montzenroute. Het is dus niet nodig
de IJzeren Rijn te ontwerpen voor het grootst mogelijke aantal treinen dat zich volgens de
prognoses mogelijkerwijze kan voordoen.

Het uitwijken van verkeer naar de Montzenroute laat ook geen belangrijke bedrijfseconomische of
maatschappelijke voordelen verloren gaan, op voorwaarde dat de toewijzing van capaciteit
selectief gebeurt. De baat die de IJzeren Rijn oplevert in vergelijking met de Montzenroute
verschilt namelijk aanzienlijk tussen treinen. Door de treinen met een belangrijke baat op de
IJzeren Rijn te houden en alleen de treinen met een geringere baat te laten uitwijken naar de
Montzenroute, kan men ook bij een aanzienlijke capaciteitsbeperking op de IJzeren Rijn nog het
grootste deel van de baten realiseren.

Die selectieve toewijzing moet mogelijk worden geacht. Het mag worden aangenomen dat de
infrastructuurbeheerders in Belgié, Nederland en Duitsland (en meer in het algemeen in Europa)
in de toekomst tot een steeds betere afstemming zullen komen om een goede maatschappelijke
benutting van het spoor mogelijk te maken. De door de onderzoeksbureaus gehanteerde
scenario’s sorteren hier ook al op voor, in de vorm van een betere maatschappelijke beprijzing
van het vervoer via het beleid van de White papers en nog meer in de hogere groeiscenario’s,
waar vergaande internalisering van externe kosten is verondersteld. Deze uitgangspunten acht de
COD plausibel gelet op de reeds lopende initiatieven en ontwikkelingen in de EU en gegeven het
feit dat de vervoersramingen betrekking hebben op 2030. Er zal nog water door de Rijn moeten
vloeien om met name een vergaande internalisering van externe kosten te realiseren in Europa,
maar binnen een periode van 20 tot 25 jaar, is er veel tijd om via kleine stappen uiteindelijk toch
veel te bereiken op dit vlak. De relevantie hiervan voor de capaciteitsbenutting is dat in een
dergelijke omgeving dan ook moet worden aangenomen dat de infrabeheerders in staat zijn om
gezamenlijk een maatschappelijk doelmatig gebruik van de infrastructuur te realiseren. Via
minimale tariefdifferentiatie kan worden gerealiseerd dat bij eventuele beperkingen op de IJzeren
Rijn de capaciteitstoewijzing en de uitwijking naar de Montzenroute selectief gebeuren.

Naast de mogelijkheid van selectieve toewijzing, vergt een economische benadering van de
gewenste capaciteit nog een tweede stap: een confrontatie met de kosten. De maatschappelijk-
economisch optimale capaciteit wordt gevonden op het punt waar de maatschappelijke baten de
maatschappelijke kosten overtreffen met een zo groot mogelijk overschot. De bepaling nu van
dat punt wordt bemoeilijkt door de onzekerheid over de prognoses, maar zij wordt anderzijds
sterk vereenvoudigd door het optreden van een belangrijke kostensprong. Volgens berekeningen
van ProRail en Infrabel is de verhouding kwaliteit / capaciteit van de treinpaden over de
gereactiveerde IJzeren Rijn-verbinding tussen Mol en Ménchengladbach bij meer dan 72
doorgaande internationale goederentreinen per etmaal in beide richtingen samen namelijk zodanig
dat de aanleg nodig wordt van substantiéle extra infrastructuur, zoals langere stukken
dubbelspoor.

Een belangrijke kostensprong, bijvoorbeeld de uitbreiding van enkelspoor naar dubbelspoor maakt

het onwaarschijnlijk, dat de optimale capaciteit voorbij dit punt gevonden wordt. Daarbij geldt
tevens dat de kwaliteit van de geboden treinpaden over de (grotendeels enkelsporige) IJzeren
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Rijn afneemt bij een toenemend aantal geplande treinen, terwijl de treinpaden op de
dubbelsporige Montzenroute dan onverminderde kwaliteit hebben.

Immers, in de situatie mét IJzeren Rijn in 2030 is er over de Montzenroute minder vervoer dan
momenteel: het vervoer over de Montzenroute in 2030 in het hoogste scenario is 6,6 mio ton (zie
bijlage I, tabel 1) en in 2005 gerealiseerd 7,0 mio ton (NEA/UA, blz. 48).

Voorts zal de kwaliteit van de Montzenroute in 2008 nog toenemen. Uit een persbericht van de
NMBS van 25 mei 2007 blijkt dat Infrabel, DB Netz en DB Energie een overeenkomst hebben
ondertekend voor de elektrificatie van de nog ontbrekende schakel in de grensoverschrijdende
spoorlijn 24 tussen Montzen en Aken-West. De elektrificatie zal in december 2008 voltooid zijn.
Daardoor is de nu nog verplichte locomotiefwisseling in de stations Montzen en Aken-West niet
langer nodig en kunnen treinen tot 1600 ton zonder locwisselen doorrijden. Hierdoor zal de
commerciéle snelheid op de Montzen-route aanzienlijk toenemen.

Gegeven de afnemende kwaliteit van de paden over de IJzeren Rijn bij meer dan 72 doorgaande
internationale goederentreinen per etmaal zal bij verder toenemende vraag het verkeer dus
logischerwijs uitwijken naar de Montzenroute, alwaar zowel capaciteit als kwaliteit ruim
voorhanden zijn.

Bij 72 treinen immers en gegeven dat men selectief toewijst, heeft men al te maken met verkeer
dat beperkte baten toevoegt bij gebruik van de IJzeren Rijn: bijvoorbeeld lege of lichte treinen die
niet de grootst mogelijke afstandswinst opleveren. Ook al zijn de onderlinge verschillen tussen de
prognoses aanzienlijk, in alle voorspellingen geldt dat men bij de 72 trein reeds toe is aan een
baat die nog maar slechts een fractie bedraagt van wat de eerste, de meest aangewezen, treinen
bij de IJzeren Rijn winnen.

De belangrijke kostensprong die nodig zou zijn om meer dan ongeveer 72 doorgaande
internationale goederentreinen per etmaal (met de vereiste kwaliteit) over de IJzeren Rijn te
kunnen laten rijden, in combinatie met de constatering dat over de Montzenroute alsdan nog ruim
voldoende en kwalitatief hoogwaardige treinpaden beschikbaar zullen zijn, maakt dat deze
capaciteit, in het licht van onzekere prognoses en kosten, de meest verstandige keuze lijkt.

De COD beveelt aan dat de IJzeren Rijn voor die capaciteit ingericht wordt, dus voor 72
doorgaande internationale goederentreinen per etmaal in beide richtingen tezamen.

Niet alle treinen, die bij Budel de Belgisch - Nederlandse grens passeren zijn de doorgaande
internationale goederentreinen over de IJzeren Rijn. In bijlage 3 is, met als referentiejaar 2005,
gedetailleerd per baanvak aangegeven welke aantallen reizigerstreinen en goederentreinen voor
de jaren 2020 en 2030 geprognosticeerd zijn. Enkele goederentreinen, die bij Budel de grens
passeren hebben de eindbestemming Budel Zinkfabriek. Tussen Weert en Roermond worden de
goederentreinen van/naar de richting Eindhoven toegevoegd. Bij Roermond vindt een splitsing
plaats tussen de bestemmingen Duitsland (via de IJzeren Rijn) en van/naar de richting Sittard.
Een aantal treinen, die bij Budel de Belgische grens passeren, hebben een herkomst/bestemming
Sittard en verder. Volledigheidshalve zijn ook de treinen tussen Venlo en Roermond toegevoegd.
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Tot slot wijzen we hier nog op het volgende. De verrichte studies hebben een basis geboden voor
het bepalen van de omvang en samenstelling van de transportvraag in de spoorcorridor tussen
Antwerpen en het Duitse achterland, en de potenties die de IJzeren Rijn daarbinnen heeft. Voor
de MKBA is evenwel nog meer gedetailleerde informatie nodig over gegeneraliseerde kosten en
daarmee samenhangende substitutie- en generatie-effecten. Studie hiernaar kan uiteraard
resulteren in afwijkingen ten opzichte van de thans berekende transportstromen. Voor de algehele
vervoersvraag en de daarop af te stemmen vervoerscapaciteit heeft dit geen gevolgen, maar voor
de MKBA kunnen de relatieve effecten wel belangrijk zijn.

ondertekening

A~

Prof. Dr. G. Blauwens Drs. T. van Hoek

. van den Bosch
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Bijlage 1 : vergelijking prognoseresultaten goederenvervoer NEA/UA en

TNO/TML

De hieronder weergegeven cijfers zijn ontleend aan de onderzoeksrapporten van beide
bureaus. De cijfers met betrekking tot vervoerprognoses in termen van tonnages zijn door
TNO/TML in hoofdstuk 3, in tabel 10 op pagina 29. NEA/UA meldt de vervoersprognoses in
termen van tonnages in hoofdstuk 3, par. 4, in de tabellen 3.4 t/m 3.7, pagina’s 49 en 50.
De vervoerprognoses in termen van aantal treinen zijn bij TNO/TML terug te vinden in
hoofdstuk 3, tabel 13 op pagina 30. Bij NEA/UA zijn de vervoerprognoses voor het aantal

treinen terug te vinden in hoofdstuk 5, tabellen 5.1. t/m 5.4, op pagina’s 62 en 63. Het
aantal beladen treinen in de laatste in deze bijlage weergegeven tabel, is door de COD
rechtstreeks afgeleid uit bovengenoemde tabellen voor het aantal treinen en wel door het
totaal aantal treinen te verminderen met het aantal lege treinen, die beide apart in de
betreffende tabellen zijn weergegeven.

Tabel 1: Prognoses vervoerd gewicht per spoor (in min ton/jaar) in de gehele spoorcorridor
Antwerpen - Roergebied, en uitgesplitst over de beide spoorverbindingen

situatie mét IJzeren Rijn situatie zénder
I)zeren Rijn
scenario gehele idem, idem,
spoorcorridor uitgesplitst per spoorverbinding in situatie zénder
Antwerpen - IJzeren Rijn
Roergebied
Montzenroute IJzeren Rijn Montzenroute
NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML
1A-20 13,4 12,2 4,0 3,8 9,4 8,4 11,6 11,3
1A-30 15,3 13,3 4,5 4,0 10,8 9,3 13,5 12,4
2A-20 14,4 13,8 4,3 4,3 10,1 9,5 12,5 12,8
2A-30 17,4 15,9 5,0 4,8 12,4 11,1 15,3 14,7
2B-20 16,3 14,2 4,9 4,5 11,4 9,7 14,3 13,2
2B-30 21,0 16,7 6,0 51 15,0 11,6 18,6 15,4
3B-20 17,5 16,1 5,2 51 12,3 11,0 15,5 14,8
3B-30 23,8 19,9 6,6 6,1 17,2 13,8 21,3 18,6
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Tabel 2: Prognoses aantal treinen per etmaal in beide richtingen samen in de gehele

spoorcorridor Antwerpen - Roergebied, en uitgesplitst over de beide spoorverbindingen

- situatie mét IJzeren Rijn

situatie zénder
IJzeren Rijn

scenario gehele idem, idem,

spoorcorridor uitgesplitst per spoorverbinding in situatie zénder

Antwerpen - I)zeren Rijn

Roergebied
Montzenroute IJzeren Rijn Montzenroute
NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML

1A-20 92 70 30 23 62 47 84 63
1A-30 105 76 33 24 72 52 97 69
2A-20 99 79 32 26 67 53 91 71
2A-30 120 91 37 29 83 62 111 82
2B-20 111 81 36 27 75 54 103 73
2B-30 144 96 44 31 100 65 133 86
3B-20 120 92 38 31 82 61 111 82
3B-30 163 112 48 37 115 78 152 105

Tabel 3: Prognoses aantal beladen treinen per etmaal in beide richtingen samen in de gehele

spoorcorridor Antwerpen - Roergebied, en uitgesplitst over de beide spoorverbindingen

situatie mét IJzeren Rijn

situatie zénder
IJzeren Rijn

scenario gehele idem, idem,
spoorcorridor uitgesplitst per spoorverbinding in situatie zénder
Antwerpen - I)zeren Rijn
Roergebied
Montzenroute IJzeren Rijn Montzenroute
NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML
1A-20 49 45 16 13 33 32 45 43
1A-30 56 49 18 14 38 35 52 47
2A-20 53 50 17 15 36 35 49 47
2A-30 63 59 19 17 44 42 52 56
2B-20 59 51 19 15 40 36 55 49
2B-30 77 62 23 18 54 44 72 58
3B-20 65 59 21 18 44 41 60 55
3B-30 88 74 26 22 62 52 82 70
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Bijlage 2 : vervoersprognoses zonder IJzeren Rijn
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Unabhdngige Sachverstdndigenkommission
Eiserner Rhein

1 Einleitung

Die unabhangige Sachverstandigenkommission fiir den Eisernen Rhein (USK) hat auf Wunsch der
Auftraggeber - das Ministerium fir Verkehrswesen (V&W) in den Niederlanden und der Féderale
Offentliche Dienst Mobilitdt und Transportwesen (FOD-MV) in Belgien - eine Beurteilung der
Verkehrsprognosen vorgenommen und dartiber die nachstehende Empfehlung ausgearbeitet.

Als Ausgangspunkte dienten der Bericht ,Transportprognosen Eiserner Rhein™ von NEA und der
Universitédt Antwerpen (Zeichen R20070027/30566/dui/rlo) aus dem April 2007 (im Folgenden mit
NEA/UA abgekiirzt) sowie der Bericht ,Transportprognose Eiserner Rhein® von TNO und Transport
& Mobility Leuven vom 8. Mai 2007 (im Folgenden mit TNO/TML abgekirzt).

Mit der Veroéffentlichung der Untersuchungsberichte von TNO/TML und NEA/UA verfligen wir somit
Uber Nachfrageprognosen in vier Szenarien (jeweils fiir sowohl 2020 als 2030, d.h. es gibt
insgesamt acht Stichjahre) von zwei getrennten Forschungsinstituten. Es stellt sich nun die Frage,
wie damit im Hinblick auf die notwendige Kapazitadt flir den niederlandischen Teil des Eisernen
Rheins umgegangen werden muss. Im Folgenden wird zundchst auf die Nachfrageprognosen
eingegangen. AnschlieBend setzen wir Nachfrageprognosen auf der einen Seite in Beziehung zur
Qualitat der Zugstrecken auf der anderen Seite. Die Kernfrage lautet dann letztendlich: Wie
gelangen wir von acht Nachfrageprognosen (jeweils von zwei Instituten ausgearbeitet) zu einem
brauchbaren Ausgangspunkt fiir den Entwurf der Infrastruktur?

ProRail und InfraBel haben in der Notiz ,Eiserner Rhein: Verhdltnis von Qualitdt und Kapazitat der
Glterzugstrecken Mol-Ménchengladbach™ aus dem Juni 2007 eine Berechnung Uber das Verhaltnis
von Kapazitdt und Qualitat der Zugstrecken durchgefiihrt, mit der die USK ihre Empfehlung zur
Entscheidung Uber die Anzahl Zlige auf dem Eisernen Rhein untermauern kann.

2 Prognosen fiir den Giiterverkehr

Um die Nachfrage fir den Glterverkehr auf der Schiene prognostizieren zu kénnen, sind zwei
Faktoren von Bedeutung: das Wirtschaftswachstum (niedrig, mittel, hoch) und die Uber das
WeiBbuch hinausgehende europdische Politik zu Gunsten des Schienenverkehrs (zusatzliche Politik
ja oder nein). Daraus ergeben sich 6 Kombinationen aus Szenarien. Beide Institute haben
Nachfrageprognosen fiir den Giiterverkehr auf der Schiene unter folgenden vier Szenarien
ausgearbeitet:
e Szenario 1A: niedriges Wirtschaftswachstum und keine Gber WeiBbuch hinausgehende
europaische Politik zugunsten des Schienenverkehrs
e Szenario 2A: mittleres Wirtschaftswachstum und keine tber WeiBbuch hinausgehende
europaische Politik zugunsten des Schienenverkehrs
e Szenario 2B: mittleres Wirtschaftswachstum und tber WeiBbuch hinausgehende
europaische Politik zugunsten des Schienenverkehrs
e Szenario 3B: hohes Wirtschaftswachstum und tiber WeiBbuch hinausgehende europaische
Politik zugunsten des Schienenverkehrs
Die Szenarien 1B und 3A wurden nicht untersucht, weil diese Kombinationen aus
Wirtschaftsentwicklung und politischen MaBnahmen aus Sicht der USK unlogisch und
unwahrscheinlich sind.
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Die Ergebnisse der Nachfrageprognosen in den vier Szenarien (1A, 2A, 2B, 3B) weichen erheblich
voneinander ab. Darlber hinaus unterscheiden sich auch die Ergebnisse derselben Szenarien in
den zwei Studien (fir die Ergebnisse siehe den Anhang). Eine erste Entscheidung ldsst sich schnell
treffen, ndmlich in Bezug auf das zu verwendende Zukunftsjahr. Es ist sehr zu empfehlen, in
jedem Fall von dem weiter in der Zukunft liegenden Jahr 2030 auszugehen. Ausgehend von der
Annahme, dass die Infrastruktur nicht vor dem Jahr 2015 fertig gestellt sein kann, ist 2020 in
dieser Hinsicht ein zu kurzer Zeithorizont.

Auch bei der Beschrdankung auf die Zahlen fiir das Jahr 2030 bleibt die Bandbreite der
Nachfrageprognosen fiir den Schienenverkehr im gesamten Eisenbahnkorridor (d. h. tber die
Montzenroute und den Eisernen Rhein zusammen) groB: von einem Minimum von 12,2 Mio.
Tonnen in Szenario 1A von TNO/TML bis zu einem Maximum von 23,8 Mio. Tonnen in Szenario 3B
von NEA/UA. Bevor wir zu einer weiteren Einschrankung der Bandbreite kommen, ist es sinnvoll,
kurz auf die Bestimmungsfaktoren fiir diese Ergebnisse einzugehen.

Allgemein gesehen héngt das auf der Schiene beférderte Volumen (in Tonnen) von drei Faktoren
ab:

¢ vom Gesamtumfang des Giiterverkehrs
e von der Zusammensetzung des Verkehrs nach Giterarten
e vom Marktanteil der Schiene pro Giterart

All dies wird selbstverstandlich in den relevanten Verkehrskorridor fiir den Eisernen Rhein
Ubersetzt, und zwar unter Berlicksichtigung von Netzwerkverbindungen aller Art in den Modellen,
die die Institute verwenden.

Die verwendeten Umgebungsszenarien unterscheiden sich in Bezug auf den Umfang des gesamten
Glterverkehrs und den Marktanteil der Schiene. In diesem Sinne (iberrascht es nicht, dass die
Ergebnisse der Szenarien erheblich voneinander abweichen.

Wir haben Szenarien gewahlt, um die Bedeutung verschiedener Ausgangspunkte im Hinblick auf
diese unsicheren Faktoren abschdtzen zu kdnnen.

Zunachst lasst sich feststellen: Alle Ergebnisse der Institute sind insofern konsistent, als
Szenarien mit mehr Wirtschaftswachstum oder einer starker zugunsten der Schiene
ausgerichteten Politik auch zu mehr Schienenverkehr fiihren. Szenario 1A (niedriges Wachstum,
keine Uber WeiBbuch hinausgehende europadische Politik) ergibt den niedrigsten
Eisenbahnverkehr, Szenario 3B (hohes Wachstum und zusatzliche europaische Politik) den
hdchsten Eisenbahnverkehr. Die Szenarien 2A und 2B liegen dazwischen. In diesem Punkt
stimmen NEA/UA und TNO/TML Uberein.

Dennoch unterscheiden sich die Ergebnisse der Institute deutlich. Diese Unterschiede sind nicht
die Folge unterschiedlicher Ausgangspunkte. Die bestimmenden Umgebungsfaktoren wurden
bewusst in beiden Studien gleichgeschaltet. Die Differenzen sind die Folge von Unterschieden in
den verwendeten Modellen und insbesondere der relevanten Parameter. Dieses Vorgehen wurde
bewusst gewdahlt, um auch einen Einblick in die Unsicherheiten hinsichtlich der wichtigsten
Elastizitaten zu erhalten. Diese Elastizitdten werden geschatzt oder kalibriert — aber auch hier gilt
selbstverstandlich, dass Unsicherheiten in Bezug auf den genauen Umfang dieser GroBen
bestehen. An sich ist diese Vorgehensweise methodologisch attraktiv und wurde nach unserem
Kenntnisstand bislang nicht bei Infrastrukturprojekten angewandt. Wir untersuchen nicht nur
Unsicherheiten der Umgebungsvariablen, auch die Modelle selbst werden getestet bzw. verglichen.
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Die Ergebnisse zeigen, dass das Modell von NEA/UA empfindlicher als das Modell von TNO/TML auf
relative Preisveranderungen reagiert. Gut zu erkennen ist dies beim Vergleich der Szenarien 2A
und 2B, die sich nur im Hinblick auf zusatzliche politische MaBnahmen zugunsten der Schiene
unterschieden. Diese Politik bewirkt im TNO/TML-Modell einen Volumenanstieg des
Schienenverkehrs im untersuchten Eisenbahnkorridor um 5 % (von 15,9 auf 16,7 Mio. Tonnen).
Dieselben politischen MaBnahmen fiihren bei NEA/UA zu 20 % mehr Schienenverkehr (von 12,4
auf 15,0 Mio. Tonnen). Das Modell von TNO/TML verhalt sich hingegen etwas empfindlicher bei
Veranderungen des Wirtschaftswachstums. Vergleichen wir die Szenarien 2A und 1A, die sich
lediglich im Hinblick auf das Wirtschaftswachstum unterscheiden, so féllt auf, dass dieselbe
Zunahme des Wirtschaftswachstums bei TNO/TML ca. 20 % mehr Eisenbahnvolumen ergibt (von
13,3 auf 15,9 Mio. Tonnen), und bei NEA/UA rund 15 % (von 15,3 auf 17,4 Mio. Tonnen).

Das Endergebnis ist, dass wir wichtige und grundlegende Unsicherheiten mit Blick auf das
Wirtschaftswachstum und die europaische Politik untersucht haben. Darliber hinaus haben wir
diese Untersuchung mit Informationen zu Unsicherheiten bei den wichtigsten Elastizitaten erganzt.

3 Beurteilung der Nachfrageprognosen fiir den Giiterverkehr

Um die tatsachliche Bedeutung der Nachfrageprognosen zu verstehen, ist es nach Ansicht der USK
von groBter Bedeutung, nicht nur ausgehend vom Eisernen Rhein zu argumentieren, sondern zu
Beginn die Verkehrsnachfrage im gesamten relevanten Eisenbahnkorridor zwischen Antwerpen
und dem betroffenen deutschen Hinterland zu betrachten. In diesem Eisenbahnkorridor liegen
sowohl die Montzenroute als auch der Eiserne Rhein. Es zeigt sich, dass beide Strecken offenbar
~perfekte Substitute™ fir spezifische Ziele, Ladungen und Leerzlige sind.

Wie wichtig dieser Umstand ist, kommt in beiden Untersuchungen klar zum Ausdruck, wenn der
Ursprung des geschatzten Verkehrs Uber den Eisernen Rhein betrachtet wird. Beiden
Untersuchungen zufolge haben rund 80 % des Verkehrs (iber den Eisernen Rhein ihren Ursprung
in der Streckenwahl zwischen dem Eisernen Rhein und der Montzenroute. Der Hintergrund hiervon
ist, dass beide Eisenbahnverbindungen im Wesentlichen denselben Eisenbahnkorridor bedienen.
Die Untersuchungen der Institute férdern weiterhin zutage, dass unterschieden werden muss
zwischen Verkehr, fiir den der Eiserne Rhein bedeutende Qualitdtsvorteile gegentber der
Montzenroute bietet, und Verkehr, fiir den diese Vorteile vernachlassigbar gering sind.

In diesem Zusammenhang ist der Unterschied zwischen beladenen und unbeladenen Ziigen
wichtig. Flr Zige der letzten Kategorie sind Zeit- oder Entfernungsgewinne weniger bedeutsam.
Fir solche Zlige ist auch das steile Gefdlle der Montzenroute kein Nachteil, wahrend es bei schwer
beladenen Ziige (mehr als 1600 Tonnen/Zug, d. h. Erz- und Kohlenziige) sehr wohl nachteilig sein
kann.

Die USK ist der Ansicht, dass keines der berechneten Ergebnisse Plausibilitdtsprobleme aufweist.
Alle berechneten Ergebnisse der Szenarien sind denkbare Nachfrageentwicklungen, die in Zukunft
auf uns zukommen kénnen. Fiir das Prognosejahr 2030 und durchgehende Ziige® ergibt sich dann
im Eisenbahnkorridor (Montzenroute und Eiserner Rhein zusammen) eine Streuung von rund

13,3 Mio. Tonnen (Szenario 1A-30 von TNO/TML) bis rund 23,8 Mio. Tonnen (Szenario 3B-30 von
NEA). Was die Wahrscheinlichkeit der einzelnen Szenarien anbelangt, sind nicht alle untersuchten

1 ,Unter einem durchgehenden Zug oder einem Transitzug wird in diesem Bericht verstanden: ein durchgehender Zug
von Antwerpen in Richtung Deutschland (oder umgekehrt), der bei Budel die belgisch-niederldndische Grenze und bei
Dalheim die niederldndisch-deutsche Grenze passiert."
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Kombinationen nach Ansicht der USK gleich wahrscheinlich. Im Hinblick auf die
Wahrscheinlichkeiten lasst sich unschwer zeigen, dass die Ergebnisse in der Mitte der Bandbreite
wahrscheinlicher als die Resultate an den Randern sind. Die mittleren Ergebnisse ergeben sich
namlich aus mehr Kombinationen von Mdglichkeiten als die Resultate an den Randern, die nur bei
einer bestimmten Kombination aus Faktoren zutreffen.

Im Lichte des Vorstehenden ist es somit am sinnvollsten, die Szenarien 2A und 2B als
Referenzszenarien zugrunde zu legen. Dabei sollte uns selbstverstandlich bewusst sein, dass
Abweichungen nach oben und unten sicherlich mdéglich sind. Die Szenarien 2A und 2B der beiden
Blros ergeben fir das Prognosejahr 2030 im Eisenbahnkorridor eine Streuung von 15,9 bis 21,0
Mio. Tonnen.

Die Nachfrage nach Giterverkehr auf der Schiene im Korridor Antwerpen-Ruhrgebiet muss
anschlieBend in Zuganzahlen Ubersetzt und auf die beiden Verbindungen im Eisenbahnkorridor
aufgeschlisselt werden. Es zeigt sich, dass die Streuung bei der Prognose Uber die Nachfrage in
Anzahl Zigen noch gréBer als bei der Prognose in Tonnen ist (siehe dazu auch den Anhang). Fir
alle Szenarien gilt fir das Prognosejahr 2030 eine Mindestanzahl von 52 durchgehenden Ziigen
pro 24 Stunden auf dem Eisernen Rhein und eine maximale Anzahl von 115. In den
Referenzszenarien 2A und 2B handelt es sich um 62 bis 100 durchgehende Zlige pro 24 Stunden.

Mit Blick auf die vorstehenden Ausflihrungen (ber beladene und unbeladene Zlige, die im
Eisenbahnkorridor fahren, ist es wichtig, auch die Prognose zu den beladenen Zligen gesondert zu
betrachten. Die Prognosen fiir die Anzahl beladener durchgehender Zlige Gber den Eisernen Rhein
im Jahr 2030 fir alle Szenarien der Institute reichen von 35 durchgehenden Zligen pro 24
Stunden (Szenario 1A-30 von TNO/TML) bis zu 62 durchgehenden Ziigen (Szenario 3B-30 von
NEA/UA). Fir die Referenzszenarien 2A und 2B betragt die relevante Streuung 42 bis 54
durchgehende Zige pro 24 Stunden Uber den Eisernen Rhein.

Im Ubrigen ist der Mehrwert des Eisernen Rheins nicht nur eine Frage von beladenen bzw.
unbeladenen Ziigen. Es gibt auch weniger schwer beladene Zige auf bestimmten Strecken, fur die
der Eiserne Rhein und die Montzenroute fast perfekte Substitute sind.

4 Potenzial des Eisernen Rheins fiir den Personenverkehr

Beide Studien gehen auch auf die Méglichkeiten des Eisernen Rheins fiir den Personenverkehr ein.
Die Institute kommen zu dem Schluss, dass ein unzureichendes Verkehrspotenzial vorhanden ist.
NEA/UA (siehe Seite 57 ff. des Berichts) zufolge kénnen flir Personenverkehr drei wichtige
Langstrecken unterschieden werden:

e eine sudliche Strecke Uber Littich-Aachen
e eine nordliche Uber die Schnellfahrstrecke nach Breda (Umstieg) und dann via Venlo
e (ber den Eisernen Rhein

Die Analyse ergibt weiterhin, dass die slidliche Route dem Eisernen Rhein heute schon Uberlegen
ist, und dass flr einen eventuellen Impuls fiir den Personenverkehr auf der nérdlichen Route
vielmehr an eine Aufwertung der Strecke Nordbrabant in Richtung Deutschland als an den
Eisernen Rhein gedacht werden sollte. Diese so genannte ,Brabantroute™ bietet wegen der
Anbindung an die groBeren Stadte in Brabant fiir den Personenverkehr ein viel gréBeres Potenzial
als der Eiserne Rhein. Als erste mdglicherweise lebensféahige Verbindung bietet sich nach
Einschdatzung von NEA/UA dann die Brabantroute an. Durch diese Verbindung wiirde dem Institut
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zufolge der potenzielle Langstreckenverkehr auf dem Eisernen Rhein fast vollstandig entfallen.
Ferner kommen NEA/UA zu dem Schluss, dass sich eine Langstreckenverbindung Uber den
Eisernen Rhein ,unabhdngig von der Qualitdt der Verbindung tber Venlo"™ nicht rentieren wird.
Dafiir werden zwei Argumente angefihrt:

1. Der Eiserne Rhein hat unabhdngig von alternativen Investitionen kein Potenzial als
Langstreckenverbindung fir den Personenverkehr.

2. Der Eiserne Rhein ist eine ineffiziente Losung zum Stimulieren des
Langstreckenverkehrs auf der Schiene: Die Aufwertung der Brabantroute ware in
diesem Fall effizienter bzw. anders ausgedriickt: weniger ineffizient.

NEA/UA zeigen dann anhand von Kennzahlen, dass ebenso wenig ein Potenzial fir den regionalen
grenziberschreitenden Personenverkehr tber den Eisernen Rhein besteht. Im Kern liegt es auch
hier daran, dass der potenzielle Verkehrsmarkt einen sehr bescheidenen Umfang hat. Auch
TNO/TML (siehe Kapitel 7 des Berichts) teilt diese Sichtweise. TNO/TML kommt zu dem Schluss,
dass der Eiserne Rhein ,kein Potenzial im Vergleich zu der Verbindung tber Roosendaal® hat und
eine ,unrealistische Alternative zu den bereits bestehenden Verbindungen (ber Venlo und Aachen
ist" (siehe Seite 49

des Berichts). Fiir den Regionalverkehr schatzt TNO/TML die Nachfrage - ebenso wie NEA/UA -
~gering" ein.

Die USK kann diese klaren und harten Ergebnisse der Untersuchung nur unterschreiben. Die
Einrichtung des Eisernen Rheins auch fiir den Personenverkehr bietet keinen gesellschaftlichen
Mehrwert, denn zum einen besteht kaum ein entsprechender Markt, zum anderen gibt es
Alternativen mit gesellschaftlich eindeutig besseren Ergebnissen.

5 Autonome Entwicklungen des Giiterverkehrs

Beide Institute haben die Prognosen fiir die Situationen mit und ohne Innutzungnahme des
Eisernen Rheins ausgearbeitet. Im letzten Fall gibt es begrenzten Verkehr auf der Bahnstrecke
Budel-Weert. Dieser hat zum Teil die Zinkfabrik in Budel zum Ziel und fahrt zum Teil Uber Weert-
Roermond weiter in Richtung Sittard (und umgekehrt).

Zudem wird erwartet, dass auch der (inldndische) Verkehr aus Richtung Eindhoven mit dem Ziel
Sittard (und weiter) sowie zwischen Venlo und Roermond (und weiter) im Planstudienzeitraum
zunehmen wird. Die Institute haben die Prognosen fiir dieses Wachstum von ProRail erhalten.
ProRail zufolge basieren diese Daten auf eigenen Prognosen fiir die landesweiten Entwicklungen.
Die USK hat diese Prognosen beurteilt und ibernommen. Diese Prognosen sind fir jede
Teilstrecke unter der Zeile G in Anhang 2 aufgefihrt.

6 Autonome Entwicklung des Personenverkehrs

ProRail hat die Prognosen fiir die autonome Entwicklung des Personenverkehrs auf der Strecke
Eindhoven-Weert-Roermond (und weiter) sowie zwischen Venlo und Roermond erstellt. In diesen
Prognosen wird vom jetzigen Fahrplanmodell mit einer Nahverkehrsverbindung im 30-Minutentakt
zwischen Eindhoven und Weert sowie einer Intercityverbindung im 30-Minutentakt zwischen
Eindhoven-Weert-Roermond (und weiter) ausgegangen. Diese Intercityverbindung wird in der
maximalen Variante zu einer Verbindung im 15-Minutentakt erweitert.
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Die USK halt diese autonome Entwicklung des Personenverkehrs fir plausibel und hat sie
ibernommen. Diese Prognosen sind fir jede Teilstrecke unter der Zeile P in Anhang 2 aufgefiihrt.

7 Gegeniiberstellung mit der aufzubauenden Kapazitat

Im Vorstehenden wurde ausgehend von den Ergebnissen der Institute ein Bild der zu erwartenden
Nachfrage skizziert. Daraus ergibt sich eine Vielzahl stark unterschiedlicher Resultate. Wie lassen
sich die Nachfrageschatzungen in die erforderlichen Verkehrskapazitaten tibersetzen, welche die
Infrastruktur bieten kdnnen muss? Wie oben bereits erldutert, ist die USK der Ansicht, dass die
Verkehrsnachfrage im gesamten relevanten Eisenbahnkorridor zwischen Antwerpen und dem
Ruhrgebiet, in dem sowohl die Montzenroute als auch der Eiserne Rhein liegen, betrachtet werden
muss. Die Verfligbarkeit der Montzenroute als Alternative zum Eisernen Rhein mindert die Folgen
der Unsicherheit iiber die Nachfrageprognosen. Eine etwaige Uberschreitung der verfiigbaren
Kapazitdt ldsst sich durch das Ausweichen von Verkehr auf die Montzenroute auffangen. Mithin ist
es nicht notwendig, den Eisernen Rhein fiir die gréBtmdégliche Anzahl Ziige auszulegen, die den
Prognosen zufolge mdoglicherweise auftreten kann.

Mit dem Ausweichen von Verkehr auf die Montzenroute gehen auch keine wesentlichen
betriebswirtschaftlichen oder gesellschaftlichen Vorteile verloren, soweit die Zuteilung von
Kapazitdten selektiv erfolgt. Der Nutzen des Eisernen Rheins im Vergleich zur Montzenroute ist je
nach Zug stark unterschiedlich. Indem Ziige mit hohem Nutzen auf dem Eisernen Rhein gehalten
werden und nur bei Zligen mit einem geringeren Nutzen auf die Montzenroute ausgewichen wird,
l&sst sich auch bei einer erheblichen Kapazitatsbeschrankung auf dem Eisernen Rhein noch der
GroBteil der Vorteile realisieren.

Diese selektive Zuweisung muss als mdglich angesehen werden. Es kann angenommen werden,
dass die Infrastrukturverwalter in Belgien, Deutschland und den Niederlanden (und allgemeiner in
Europa) in Zukunft zu einer immer besseren Abstimmung kommen werden, um eine
gesellschaftlich sinnvolle Nutzung der Schiene zu ermdglichen. Durch die von den Instituten
verwendeten Szenarien ergibt sich hier bereits eine Vorsortierung in Form einer besseren
gesellschaftlichen Bepreisung des Verkehrs durch die in den WeiBblichern vorgesehene Politik und
in noch starkerem MaBe in den Szenarien mit héherem Wachstum, wo eine weitgehende
Internalisierung externer Kosten vorausgesetzt wurde. Diese Ausgangspunkte erscheinen der USK
plausibel mit Blick auf die bereits laufenden Initiativen und Entwicklungen in der EU sowie
angesichts der Tatsache, dass sich die Verkehrsprognosen auf das Jahr 2030 beziehen. Er wird
noch viel Wasser den Rhein hinunter flieBen, bevor insbesondere eine weitgehende
Internalisierung externer Kosten in Europa realisiert werden kann — aber ein Zeitraum von 20 bis
25 Jahren bietet viel Zeit, durch kleine Schritte in dieser Beziehung letztendlich viel zu erreichen.
Die Relevanz fir die Kapazitatsauslastung ist, dass in einer derartigen Umgebung auch
angenommen werden muss, dass die Infrastrukturverwalter in der Lage sind, gemeinsam eine
gesellschaftlich effiziente Nutzung der Infrastruktur zu realisieren. Durch minimale
Tarifdifferenzierung kann erreicht werden, dass bei eventuellen Einschrdankungen auf dem
Eisernen Rhein die Kapazitatszuweisung und das Ausweichen auf die Montzenroute selektiv
erfolgen.

Neben der Mdéglichkeit selektiver Zuweisung erfordert ein wirtschaftlicher Ansatz fir die

gewlinschte Kapazitat einen zweiten Schritt: eine Gegentberstellung der Kosten. Die
gesellschaftlich und wirtschaftlich optimale Kapazitat ist der Punkt, wo der Uberschuss des
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gesellschaftlichen Nutzens Uber die gesellschaftlichen Kosten mdglichst groB ist. Die Bestimmung
dieses Punkts wird einerseits durch die Unsicherheit Gber die Prognosen erschwert, andererseits
aber durch das Auftreten eines erheblichen Kostensprungs stark vereinfacht. Nach Berechnungen
von ProRail und Infrabel stehen die Qualitat und Kapazitdt der Zugstrecken auf der reaktivierten
Eiserner-Rhein-Verbindung zwischen Mol und Ménchengladbach bei mehr als 72 durchgehenden
internationalen Giiterziigen pro 24 Stunden insgesamt in beiden Richtungen in einem solchen
Verhaltnis, dass der Aufbau betrachtlicher zusatzlicher Infrastruktur - wie etwa langere
zweigleisige Streckenabschnitte — notwendig wird.

Wegen des erheblichen Kostensprungs — beispielsweise durch die Erweiterung eingleisiger
Strecken auf zwei Gleise - ist es unwahrscheinlich, dass die optimale Kapazitat jenseits dieses
Punktes zu finden ist. Dabei gilt zugleich, dass die Qualitat der angebotenen Eisenbahnstrecken
Uber den (gréBtenteils eingleisigen) Eisernen Rhein mit einer zunehmenden Anzahl geplanter Ziige
abnimmt, wahrend die Eisenbahnstrecken auf der doppelgleisigen Montzenroute in diesem Fall in
ihrer Qualitdt unvermindert sind.

In der Situation mit Eisernem Rhein im Jahr 2030 herrscht auf der Montzenroute weniger Verkehr
als derzeit: der Verkehr Uber die Montzenroute betragt 2030 im hdchsten Szenario 6,6 Mio.
Tonnen (siehe Anhang I, Tabelle 1). Im Jahr 2005 wurden 7,0 Mio. Tonnen realisiert (NEA/UA, S.
48).

AuBerdem wird die Qualitat der Montzenroute 2008 weiter zunehmen. Einer Pressemitteilung der
belgischen Eisenbahn (NMBS) vom 25. Mai 2007 ist zu entnehmen, dass Infrabel, DB Netz und DB
Energie einen Vertrag zur Elektrifizierung des noch fehlenden Abschnitts in der
grenzilberschreitenden Eisenbahnlinie 24 zwischen Montzen und Aachen-West unterzeichnet
haben. Die Elektrifizierung wird im Dezember 2008 abgeschlossen sein. Dadurch entfallt der jetzt
noch zwingend erforderliche Lokomotivwechsel in den Bahnhéfen Montzen und Aachen-West.
Zuge bis 1600 Tonnen kénnen dann ohne Wechsel des Triebwagens durchfahren. Dadurch wird
die kommerziell nutzbare Geschwindigkeit auf der Montzenroute betrachtlich steigen.

Angesichts der abnehmenden Qualitat der Strecken Uber den Eisernen Rhein bei mehr als 72
durchgehenden internationalen Gliterziigen pro 24 Stunden wird der Verkehr bei weiter
zunehmender Nachfrage somit logischerweise auf die Montzenroute ausweichen, wo Kapazitdt wie
Qualitat reichlich vorhanden sind.

Bei 72 Zigen und mit Blick auf die Tatsache, dass die Zuweisung selektiv erfolgt, handelt es sich
dabei bereits um Verkehr, der einen begrenzten zusatzlichen Nutzen bei Verwendung des Eisernen
Rheins hat: zum Beispiel leere oder leichte Ziige, die nicht den gréBtmdglichen Entfernungsgewinn
ergeben. Auch wenn die Prognosen betrachtlich voneinander abweichen, gilt fir alle Vorhersagen,
dass der Nutzen des 72. Zuges nur ein Bruchteil des Nutzengewinns durch die ersten,
dringlichsten Zlge auf dem Eisernen Rhein ist.

Angesichts des erheblichen Kostensprungs, der notwendig ware, um mehr als rund 72
durchgehende internationale Giiterzliige pro 24 Stunden (mit der erforderlichen Qualitat) Gber den
Eisernen Rhein fahren lassen zu kénnen, in Kombination mit der Feststellung, dass lber die
Montzenroute dann noch mehr als ausreichende und qualitativ hochwertige Zugstrecken zur
Verfiigung stehen werden, erscheint diese Kapazitat im Lichte unsicherer Prognosen und Kosten
als die verniinftigste Wahl.

Die USK empfiehlt, den Eisernen Rhein fiir die genannte Kapazitit auszulegen, d.h. fiir
72 durchgehende internationale Giiterziige pro 24 Stunden insgesamt in beiden
Richtungen.

Transportprognosen und Kapazitatsplanung -9




Unabhdngige Sachverstdndigenkommission
Eiserner Rhein

Nicht alle Zlige, die bei Budel die belgisch-niederldandische Grenze passieren, sind durchgehende
internationale Guterzilge Uber den Eisernen Rhein. In Anhang 3 ist mit dem Bezugsjahr 2005 fiir
jeden Streckenabschnitt detailliert angegeben, wie viele Personen- und Gliterzilige fir die Jahre
2020 und 2030 prognostiziert wurden. Einige Giiterziige, die bei Budel die Grenze (iberqueren,
haben die Zinkfabrik in Budel als Endziel. Zwischen Weert und Roermond werden die Giiterzliige
aus/in Richtung Eindhoven hinzugefligt. Bei Roermond findet eine Aufspaltung zwischen den
Zielen Deutschland (Uber den Eisernen Rhein) sowie aus/in Richtung Sittard statt. Eine Reihe von
Zugen, die bei Budel die belgische Grenze passieren, haben Sittard als Ausgangspunkt bzw. Ziel.
Aus Griinden der Vollstandigkeit wurden auch die Ziige zwischen Venlo und Roermond
hinzugefligt.

AbschlieBend weisen wir noch auf Folgendes hin: Die ausgefiihrten Studien bieten eine Grundlage
fir die Bestimmung von Umfang und Zusammensetzung der Transportnachfrage im
Eisenbahnkorridor zwischen Antwerpen und dem deutschen Hinterland sowie der Potenziale des
Eisernen Rheins in diesem Zusammenhang. Fir die gesellschaftliche Kosten-Nutzenanalyse sind
allerdings noch detailliertere Informationen lber generalisierte Kosten und die damit verbundenen
Substitutions- und Generationseffekte erforderlich. Aus einer diesbezlglichen Untersuchung
kénnen sich selbstverstandlich Abweichungen von den derzeit berechneten Transportstromen
ergeben. Fir die Verkehrsnachfrage insgesamt und die darauf abzustimmende Verkehrskapazitat
hat das keine Folgen, aber fiir die gesellschaftliche Kosten-Nutzenanalyse kdnnen die relativen
Effekte dennoch wichtig sein.

Unterschriften

A~

Prof. Dr. G. Blauwens Drs. T. van Hoek

. van den Bosch
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Anhang 1: Vergleich der Prognoseergebnisse fiir den Giiterverkehr von
NEA/UA und TNO/TML

Die im Folgenden genannten Zahlen wurden den Untersuchungsberichten beider Institute
entnommen. Die Zahlen in Bezug auf Verkehrsprognosen in Tonnagen stammen von
TNO/TML in Kapitel 3 Tabelle 10 (Seite 29). Bei NEA/UA sind die Verkehrsprognosen in
Tonnagen in Kapitel 3 Abschnitt 4 in den Tabellen 3.4 bis 3.7 (Seite 49 und 50) aufgeflhrt.
Die Verkehrsprognosen in Bezug auf die Anzahl Ziige finden sich bei TNO/TML in Kapitel 3
Tabelle 13 auf Seite 30. Bei NEA/UA sind die Verkehrsprognosen fir die Anzahl Zige in
Kapitel 5 (Tabellen 5.1. bis 5.4) auf Seite 62 und 63 zu finden. Die Anzahl beladener Ziige
in der letzten Tabelle in diesem Anhang wurde von der USK direkt aus den oben genannten
Tabellen fir die Anzahl Ziige abgeleitet. Dazu wurde die Gesamtanzahl der Ziige um die
Zahl der Leerziige vermindert. Beide Angaben sind gesondert in den betreffenden Tabellen
aufgefiihrt.

Tabelle 1: Prognosen der auf der Schiene beférderten Gewichte (in Mio. Tonnen/Jahr) im
gesamten Eisenbahnkorridor Antwerpen—-Ruhrgebiet, aufgeschliisselt fiir beide
Eisenbahnverbindungen

Situation mit Eisernem Rhein Situation ohne
Eisernen Rhein
Szenario gesamter dito, dito,
Eisenbahnkorridor aufgeschliisselt pro Eisenbahnverbindung in Situation ohne
Antwerpen- Eisernen Rhein
Ruhrgebiet
Montzenroute Eiserner Rhein Montzenroute
NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML
1A-20 13,4 12,2 4,0 3,8 9,4 8,4 11,6 11,3
1A-30 15,3 13,3 4,5 4,0 10,8 9,3 13,5 12,4
2A-20 14,4 13,8 4,3 4,3 10,1 9,5 12,5 12,8
2A-30 17,4 15,9 5,0 4,8 12,4 11,1 15,3 14,7
2B-20 16,3 14,2 4,9 4,5 11,4 9,7 14,3 13,2
2B-30 21,0 16,7 6,0 51 15,0 11,6 18,6 15,4
3B-20 17,5 16,1 5,2 5,1 12,3 11,0 15,5 14,8
3B-30 23,8 19,9 6,6 6,1 17,2 13,8 21,3 18,6
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Tabelle 2: Prognosen der Anzahl Ziige pro 24 Stunden insgesamt in beiden Richtungen im
gesamten Eisenbahnkorridor Antwerpen—-Ruhrgebiet, aufgeschliisselt fir beide
Eisenbahnverbindungen

Situation mit Eisernem Rhein

Situation ohne
Eisernen Rhein

Szenario gesamter dito, dito,
Eisenbahnkorridor aufgeschliisselt pro Eisenbahnverbindung in Situation ohne
Antwerpen- Eisernen Rhein
Ruhrgebiet
Montzenroute Eiserner Rhein Montzenroute
NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML
1A-20 92 70 30 23 62 47 84 63
1A-30 105 76 33 24 72 52 97 69
2A-20 99 79 32 26 67 53 91 71
2A-30 120 91 37 29 83 62 111 82
2B-20 111 81 36 27 75 54 103 73
2B-30 144 96 44 31 100 65 133 86
3B-20 120 92 38 31 82 61 111 82
3B-30 163 112 48 37 115 78 152 105
Tabelle 3: Prognosen der Anzahl beladener Ziige pro 24 Stunden insgesamt in beiden Richtungen

im gesamten Eisenbahnkorridor Antwerpen—-Ruhrgebiet, aufgeschlisselt fir beide
Eisenbahnverbindungen

Situation mit Eisernem Rhein Situation ohne
Eisernen Rhein
Szenario gesamter dito, dito,
Eisenbahnkorridor aufgeschliisselt pro Eisenbahnverbindung in Situation ohne
Antwerpen- Eisernen Rhein
Ruhrgebiet
Montzenroute Eiserner Rhein Montzenroute
NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML NEA/UA TNO/TML
1A-20 49 45 16 13 33 32 45 43
1A-30 56 49 18 14 38 35 52 47
2A-20 53 50 17 15 36 35 49 47
2A-30 63 59 19 17 44 42 52 56
2B-20 59 51 19 15 40 36 55 49
2B-30 77 62 23 18 54 44 72 58
3B-20 65 59 21 18 44 41 60 55
3B-30 88 74 26 22 62 52 82 70
Transportprognosen und Kapazitatsplanung - 12




Unabhdngige Sachverstdndigenkommission

Eiserner Rhein

Anhang 2: Verkehrsprognosen ohne Eisernen Rhein

v Maastricht

Anzahl Ziige ohne Eisernen Rhein
Endgiiltige Empfehlung der USK

Venlo
Eindhoven
2005 2020 2030 2005 2020 2030
148 216 216 P 72 72 72
19 31 36 G 5 8 9
2005 | 2020 | 2030
P 76 144 144 o
G 19 33 39
/
/
Belgien //
/
I | 4
Weert
e 4
2005 2020 2030 2005 2020 2030
2005 p 0 0 0 P 76 144 144
B Roermond
P 0 0 0 G 0 2 3 G 19 33 39
G 2 4 5 Deutschla
2005 2020 2030 IA >
[}
Schnell + Schnell + Schnell + 2005 2020 2030
Personen | Nahverkehr | Nahverkehr Nahverkehr 2005 2020 2030 P 0 0 0
Fahrplan Prognose Prognose P 148 216 216 > G 0 0 0
G 23 41 48
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Anhang 3: Verkehrsprognose mit Eisernem Rhein

Venlo
Eindhoven
2005 2020 2030 2005 2020 2030
148 216 216 P 72 72
19 31 G 5 9
2005 2020 2030 “-\
76 144 144 "‘
19 96 111
Belgien
//
I | 4
Weert
2005 | 2020 | 2030 |.—-Y
2005 2020 2030 P 76 144 144
2005 P 0 0 G| 19 33
P 0 0 0 . Roermond
G 65 75
G 2 67 77 Deutschla
2005 2020 2030 >
Schnell + Schnell + Schnell +
Personen | Nahverkehr | Nahverkehr Nahverkehr 2005 2020 2030 2005 2020 2030
148 216 216
Fahrplan Prognose Prognose p 0 0 0
23 41 48 |-==-P
Glter Realisierung | Prognose Prognose G 0 63 72
Anzahl Ziige mit Eisernem Rhein .
Endgliltige Empfehlung der USK v Maastricht
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