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Lastbil eller godstag

Last 175 ton 350 ton 525 ton 700 ton 1000 ton 1175 ton

Tagvikt 250 ton 500 ton 750 ton 1000 ton 1250 ton 1500 ton
100 m 200 m 300 m 400 m 500 m 600 m

» » » » » »
< » > » > » »

95 m 190m 285m 380m 475m 565 m

e o o o= o= o= -

Tagvikt 1000 ton = 40 lastbilar = 3800 meter
70 tag per dag = 2800 lastbilar = 266 000 meter = 266 kilometer

e e L L gl U Ll Pl
258 kilomer

»Oslo

Goteborg «
V@ @ Nordic

e Co-operation

VARMLAND-BSTFOLD



25

20

=
LN

[
o

W Langre kortid
W Kortare kortid
® Netto

L

o

Ruckning av kortid, minuter per taglage

2014 2015

g Persontag Persontag Persontag

-10

Figur 5.3: Genomsnittliga ruckningar for kértider matt i minuter per taglage. Godstag och persontag i T14, T15
och T16.
Kalla:(Trafikanalys, 2016k)
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Varldens energiproduktion
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Varldens elproduktion gérs med olja, kol, gas
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Sweden has the second-lowest share of fossil fuels in electricity generation in the IEA, thanks
to high shares of nuclear and renewable energy.

/ * Estonia's coal represents oil shale.
Vo © Nordic . Note: Data are provisional,
Ty Co-operation Source: |IEA (2018a), World Energy Balances 2018, www.iea org/statistics/.
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Energi konsumtion i Sverige
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Electricity, DH and biofuels are the largest energy sources in all the sectors except for
transport, where oll still dominates despite a recent increase in biofuels.

* Industry includes non-energy consumption.
* Commercial includes commercial and public services, agriculture and forestry.
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Sweden has reduced its energy-related CO, emissions across most sectors, but less so in
the transport sector, which accounted for over half of total emissions in 2016.

* Other energy includes emissions from oil refineries and coke ovens.

** Industry includes CO, emissions from combustion at construction and manufacturing industries. Emissions related
to industry processes other than combustion are not included.

*** Commercial includes commercial and public services, agriculture/forestry and fishing.

Source: IEA (2019a forthcoming), CO, Emissions from Fuel Combustion 2019 preliminary, www.iea.org/statistics/.
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Energi konsumtion i varlden

Figure 1.20 Final energy use in transport by region and mode, 2000-17
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Note: Gtoe = gigatonnes of oil equivalent.

Sources: IEA Mobility Model (IEA, 2018a), using assessments based on UIC (2018a); UITP (2018d); ITDP (2018); National Bureau of
Statistics of China (2018); Eurostat (2018); Indian Railways (2018a); Japan Ministry of Land, Infrastructure and Tourism (2018); AAR
(2017) and Russian Federation State Statistics Service (2018).
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Framtida energi konsumtion 2050

Figure 2.11  Global energy demand from transport by region and mode in the Base Scenario, 2017,
2030 and 2050
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Note: Gtoe = gigatonnes of oil equivalent. Source: IEA (2018b).
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Energi effektivitet for olika transportslag

Figure 1.21  Energy intensity of different transport modes, 2017

toe/ million passenger-km
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Notes: toe = tonne oil equivalent. The boxes in this figure indicate the range of average energy intensity in various countries, while
the horizontal lines represent the world averages.

Sources: IEA Mobility Model (IEA, 2018a), using assessments based on UIC (2018a); UITP (2018d); ITDP (2018a); National Bureau of
Statistics of China (2018); Eurostat (2018); Indian Railways (2018a); Japan Ministry of Land, Infrastructure and Tourism (2018); AAR
(2017) and Russian Federation State Statistics Service (2018).
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400 km/h miljovanligt for alla

Koeningsegg Hybrid Lyxbil 400 km/h Hoghastighetstag CRRC 400 km/h
| — -

Figur 5. Bada fordonen kor 400 km/h men bara for de rika i bil. Alla far dka
hoghastighetstag miljovanligt och billigt.
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Hoghastighetstag och flyg en bra kombination

Transport billjoner pkm 2010 2017 2030 2050
Bil 6,0 10,0 32,0 42,0
Buss 2,0 5,0 10,0 18,0
Tag* 2,0 5,0 8,2 10,8
Totalt 14,0 27,2 62,2 90,8

*Tag; HSR, CR, LR, M, T



Minder vaxthusgaser och PM 2.5 med jarnva

NO, and PM generated by passenger transport, NO_ and PM generated by 100 tonnes cargo,
Brussels - Berlin (780 km by land) Rotterdam - Basel (700 km by land)
350
60
6,2 175
300
50
250 6.4
40
200
EPM
30 H Ph
150 294,2 e B NOx
238,5 20
100
10
50
L 0,13
o : : 0 - )
Train Car Plane Train Truck (EURO V) Inland waterway
wWw ecolransit ong

(Train: average loading; Car: medium-size, diesel Euro IV 1.5 passengers;
Aeroplane: typical aircraft type for European flights with average utilisation
ratio effect of emissions at high alfitude included, transport to and from air-
luded.)
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Luftféroreningar férkortar ditt liv

* Nastan alla stader med mer an 100 000 invanare 98 % har dalig luft kvalitet
som overskrider World Health Organization (WHO) gransvarden.

* 56 % av alla staderna ligger i utvecklade ekonomier (WHO, 2018).

e Luftfororeningarna i stader orsakas av forbranningsmotorer i bilar, bussar,
lastbilar. Darutover tillkommer bromsdamm och gummipartiklar fran
hjulen — PM 2.5 partiklar som hamnar i kroppen.

* Utslappen fran bilarna overskrider tillatna gransvarden pa grund av fusk
hos biltillverkarna. Diesel-gate — Volkswagen med flera.

* | stader med begransad biltrafik eller bilagande bidrar jarnvagen till
markant minskade luftféroreningar. Tokyo har battre luft an andra stader |

Europa.
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Problems with memory and concentration,

higher level of anxiety, depressive states, anatomical
changes in the brain, Alzheimer's, accelerated aging
of the nervous system, stroke

Breathing problems, irritation .
= of eyes, nose and throat, cough, -
runny nose, sinusitis

Heart attack, hypertension,
ischemic heart disease, arrhythmia,
heart failure

Asthma, lung cancer, chronic
obstructive pulmonary disease,
more frequent respiratory
infections

Infertility, fetus death,
premature childbirth

Source: Krakdbw Smog Alert Association, 2017, The impact of air pollution on health, (https://krakowskialarmsmogowy.
pl/-text/dopobrania — accessed September 3, 2018)
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Buller férkortar ditt liv —vagbuller ar problem

Exposure to transport noise in urban areas in Europe
(EU2T plus Norway and Switzerland)
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ESTIMATED EFFECTS OF EXPOSURE TO AIR POLLUTION
IN SELECTED EUROPEAN COUNTRIES
according to EEA and WHO data

the number of premature deaths
- caused by air pollution (due to negative impact of PMz.s)
ostimated by the EEA (ckata for 2014) 428 OOO
the economic consequences
of premature deaths (due to ambient particulate matter INTRIES
poliution and household (indor] air pollution) EEA)
ostimated by the WHO (data for 2010)

" 428000 , Number of annual premature deaths caused by ambient air pollution
L Jd (PMa.5) in 41 European countries (EEA)

v " Number of annual premature deaths caused by ambient air pollution
L 7000000 " andhousehoid air polluton worldwide (WHO)

Source: Economic cost of the hoalth impact of ai polution in Europe. WHO, 2015 and Air quasity in Europe - 2017 report, EEA 2017

V(é @ Nordic * At purchasing power parity.
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Skatt betalar samhallskostnaden — du betalar for
miljoférstérarna

Average EU2T external costs (excluding congestion): Average EUZT external costs (excluding congestion):
passenger transport freight transport
EUR per 1000 pkm EUR per 1 000 tkm
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Transporter 2010 - 2050

Transport billioner pkm 2010 2017 2030 2050

Bil 6,0 10,0 32,0 42,0
Buss 2,0 5,0 10,0 18,0
Tag* 2,0 50 8,2 10,8
Totalt 14,0 27,2 62,2 90,8
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Godstransporter miljoner ton
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Godstransporter miljoner ton km
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Transportval

Lastbil Jarnvag Luftfart Sjofart
+ | Flexibilitet Kapacitet Flexibilitet Kapacitet
+ | Tillganglighet Miljo Palitlighet Palitlighet
+ | Snabbhet Skalfordelar Snabbhet Skalfordelar
+ | Anpassningsbarhet | Trafiksikert Trafiksiakert Trafiksikert
+ | Laga omkostnader | Lig godsskaderisk Lag Laga omkostnader
godsskaderisk
- | Miljobelastning Palitlighet Miljobelastning | Langsamt
- | Trafiksakerhet Omlastningskostnader | Kostnad Terminalkostnader
- | Trafikinfarkter Sparbarhet av godset | Kapacitet Hanteringskostnader
- | Hoga kostnader Spéranslutningar
vid langa
transporter
- | Déaliga Byrakratiskt
arbetsforhillanden
VC/) L) Nordic . . .
cecm Co-operation - | Kriminalitet Trafikverket




Transportval

Volym

Lastbil
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Transportval

Car and Truck Shuttle Trains

P PR - A - |\ 7

Freight Trains
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KOLDIOXIDUTSLAPP | EU

Utvecklingen av koldioxidutslapp
per sektor (1990-2016)
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Samband mellan transport och samhalle
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Samband mellan transport och samhalle
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Samband mellan transport och samhalle
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Paverkan av klimatet — negativ spinn
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Politik n6je

* Frihet att kora med diesel bilar — Dieselbilar ar miljovanligare en bensin
* Investera inte i jarnvagen — Flyg och bil |16ser dina transporter

e Kbr obegransat i tatorten — Det ger battre foretagande

* Hoghastighetstag ersatter inte flyget — Snabbast semester med flyget
 Stotta inte Asien, Afrika och Syd Amerikas tillvaxt — Det hotar var tillvaxt
* Om fattiga lander far det battre far vi det samre — De vill ha egen bil

Politisk populism och néje paverkar miljon negativt

V@ © Nordic
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Paverkan av klimatet — positiv spinn
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Produkt politik

* Ersatt diesel och bensinmotorer med el och vatgas — mindre CO2
* Investera i sakra jarnvagssystem — farre trafikolyckor pa vag

e Ga cykla och buss i tatorten — battre luftkvalitet och langre liv

* Hoghastighetstag ersatter flyget — battre miljo och skonare resa
e Stotta Asien, Afrika och Syd Amerikas tillvaxt — med miljoteknik

Produkt politik paverkar miljon positivt



Jarnvagen skyddar miljén

 Jarnvag ar det mest energieffektiva transportmedIet och avger nastan
inga miljofarliga amnen i luften.

e Jarnvagen ar det transportmedel som ar mest elektrifierat:

* 75 % av passagerarna transporetas med el - 2050 97 %
* 50 % av godset transportas med el - 2050 75 %

* Jarnvagen bidrar till ekonomisk tillvaxt och lagre sociala kostnader for
kommuner och ar mycket viktigt for medborgarnas mobilitet for att;
* Hog hastighet ger korta restider
* Det ar bekvamt och effektivt nyttjande av tid
e Det ar palitligt och sakert
* Det ar prisvart

V‘ / ’ @ Nordic
GRENSEKOMITEEN
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Jarnvagen skyddar miljén

Jarnvagen:
e Jarnvagen forbrukar bara 2 % av jordens oljeforbrukning
 forflyttar 8 % av varldens befolkning
 flyttar 7 % av allt gods
» forbrukar bara 2% av all energi i transportsektorn
e forbrukar > 0.6 miljoner fat olja per dag, > 0.6 % av jordens oljeférbrukning
e forbrukar 290 TWh el, < 1% av jordens elforbrukning - 2050 700 TWh
» Slapper ut 0.3 % av jordens CO2 utslapp fran oljeforbranning i motorer
e Sprider endast 0.3 % av jordens utslapp av finpartiklar PM2.5
e spar mer olja an den forbrukar och minskar mer utslapp an den orsakar

* Om jérnvéFen ersatts med vagtransporter skulle jordens oljeforbrukning 6ka med
15 %, 8 miljoner fat olja per dag.

. UtsIépFen av vaxthusgaser hade 6kat med 1,2 gigaton (Gt) CO2-ekvivalenter fran
kalla till hjul.

VC/) @ Nordic

Co-operation
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Globala transporter ar smutsigare utan jarnvag

Globala transport sektorn:
* forbrukar 33 % av jordens energibehov
* 66 % av jordens oljebebehov
* orsakar 25 % av jordens globala CO2 utslapp
* Bidrar mest med luftféroreningarna i storstaderna och PM 2.5 11%

Jarnvagstransporter forbrukar bara:
* 2% av jordens energibehov
* 0,6 %av jordens oljebehov
* 0,3 % av jordens globala CO2 utslapp
* 0,3 % ar forsumbart for PM 2.5 partikelféroreningar

V(/) © Nordic
DT Co-operation
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Miljovanligare transporter med jarnvag

e Jarnvagen mojliggér minskning av energiefterfragan for transporter
* Jarnvagen minskar oljeférbrukningen i vagsektorn

* Jarnvagen minskar CO2 och PM 2.5 utslappen och bidrar till en
miljovanligare varld — battre halsa for folket

 Jarnvagens styrka ar:

* 12 x mer effektivare an bil och flyg

* 8 x mer energieffektivare an lastbil
Lika energieffektivt som fartygstransporter
Bidrar till att minska bilkéer och trafikstockningar i storstader
Mobilitet utan miljépaverkan och skadliga amnen i luften
Skapar ekonomisk tillvaxt och social valfard i samhallet
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Energi intensitet

Figure 3.1  Energy intensity and passenger throughput of different urban transport systems

Energy intensity Passenger throughput (thousand passengers /hour/direction)
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Note: MJ = megajoule; km = kilometre.
Sources : IEA (2018) and Rode et al. (2014).
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CO2 utslapp per Mega Joule

V@ @ Nordic
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Figure 1.29 Average WTW carbon intensities for diesel powertrains, compared with electric
powertrains using various primary sources
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Notes: g CO;/MJ = grammes of carbon-dioxide equivalent per megajoule. Tractive energy is the final energy necessary to move the
vehicle forward. These results are obtained assuming a diesel train efficiency of 35%, an electric powertrain efficiency of 90% and a
power plant efficiency of 50%.

Source: Emissions factors per unit energy of fuel used from IEA (2012).



Vatgastag ar miljévanligt och smart

Figure 2.14  Comparative cost analysis of regional passenger train technologies with zero-tailpipe
emissions

Conservative costreductions forinnovative technologies  Forward-looking cost reductions forinnovative technologies
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Vatgastag ar alternativ till elektrifiering

Figure 2.15 Variable costs of ownership for zero tailpipe emissions freight rail over ten years

Conservative cost reductions forinnovative technologies Forward-looking cost reductions forinnovative technologies
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KOLDIOXIDUTSLAPP FOR TRANSPORTER | EU
Utslapp fordelat pa transportsatt (2016)
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KOLDIOXIDUTSLAPP FOR TRANSPORTER | EU

Graden av koldioxidutslapp per
livscykel och olika fordon/branslen (2014)
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Energi effektivitet

Comparison of the Tokaido Shinkansen and Airplanes (between Tokyo and Osaka)

B Energy Consumption per Seat B CO2 Emission per Seat

Shinkansen Shinkansen
— —

4.2kg-C02"
Series N700 Series N700 .
“Nozomi" “Nozomi"

Airplane
.i 746MJ ™2 ; 50kg-c02 2

B777-200 | B777-200 _

*1 Calculation based on running performance of Series N700 Nozomi (Tokyo - Shin-Osaka) conducted by JR Central.
*2 Calculated by JR Central using ANA's "Annual Report 2011" B777-200 (Haneda - ltami/Kansai Airport) for reference.
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Relationship between speed and energy consumption on
several trains
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Figure 3. Comparison of energy consumption (Wh) per passenger-kilometre in various
types of trains in ascending order of average speed. Independently produced.
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Brobanor behéver mer energi an markbanor

Figure 1.30 Concrete, steel and iron use for one kilometre of conventional rail line (double track)
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Note: Boxes represent the range of material use in various projects and points represent values in the academic research mentioned
in the cited sources. Elevated structures include bridges and viaducts. It should be noted that the use of tunnels and viaducts may

have other important benefits, for example increased safety and less land use, and necessity for additional infrastructure for line
Crossings.

Sources: Chester and Horvath (2010); UIC (2016) and TERI (2012).
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- Payback time

. Infrastructure lifetime*

Payback time (years)

High speed Suburban Freight
Figure 12: Payback times versus infrastructure average lifetime for the three corridors studied

* That is, the average lifetime of the infrastructure before starting re-building, re-construction

of a part of the infrastructure. It has been calculated as the weighted average of the average

lifetime of the rail infrastructure elements taking the carbon-intensity of each element into
Nordic account. The greater the difference between the blue bar and the orange line, the bigger the
Co-operation _carbon savings.




Traffic from Induced Payback time
50% 20% 30% 91

High speed
40% 40% 20% 14.6
95% 5% 12.2

Table 7: Modal shift and Induced traffic assumptions to calculate new Infrastructure payback time
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