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Mobility, Climate and Energy °

How traffic affects climate quality and energy consumption

~Irene Bittner
We‘ Osterreichische Energieagentur — Austrian Energy Agency
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Our Vision

Modal shift towards active & public transport

to leverage a... g Sl s s bl
e seamless,
e efficient, and
* eco-friendly
..transportation ecosystem

Sources: A2PT-Partnership / PUM
Februar, 2026 - Pitches
from Gemini & ChatGPD
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Temperature change in Slovenia since 1850
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Source: Hawkins, Ed (2026): #ShowYourStripes.
National Centre for Atmospheric Science, University of Reading, UK.
Retrieved online on 2026-05-27: https://showyourstripes.info/l/eur lovenia/all
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Treibhauseffekt: So lange
wissen wir schon Bescheid

1824, also vor 200 Jahren, Gut zu wissen: Charles D. Keeling gelang
entdeckte Joseph Fourier den Ohne Treibhauseffekt 1958 der Nachweis
Treibhauseffekt. Seitdem ist lage die globale des anthropogenen
bekannt, dass die Atmosphére Durchschnittstem- (menschengemachten)
wie eine Dammung wirkt. peratur nicht bei Treibhauseffekts. Seitdem ist
Sie verhindert, dass die 14 °C, sondern bei klar, dass der Mensch fiir den
Warme(strahlung) ungehindert minus 18 °C Anstieg der CO,-Konzentration
ins Weltall entweicht. Dadurch - ein Unterschied in der Atmosphiare
entsteht ein Warmestau. von 32 °C. verantwortlich ist.

€O,: Kohlendioxid CH,: Methan  N,0: Distickstoffoxid (Lachgas)

Source: www.klimaaktiv. at/infografiken (2025)
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Greenhouse Effect:
How Long We’ve Known About It

1824, more than 200 years ago, Joseph
Fourier discovered the greenhouse effect.

Without the greenhouse effect, the global
average temperature would not be 14 °C,
but minus 18 °C — a difference of 32 °C.

Charles D. Keeling provided evidence in
1958 of the anthropogenic (human-made)
greenhouse effect.


http://www.klimaaktiv.at/infografiken
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Deshalb fiihrt der Klimawandel zu
mehr Starkregen und Hochwasser

Als Starkregen bezeichnet man, wenn innerhalb von sechs
Stunden mindestens 15 Liter Regen pro Quadratmeter
fallen. Wetterextreme dieser Art treten durch den
Klimawandel vermehrt und mit groRerer Intensitat auf.

1 Steigende Temperaturen bedeuten
® mehr Verdunstung von Wasser. Mit
jedem Grad warmerer Luft, kann
7 % mehr Feuchtigkeit gespei-
chert werden.

Das Resultat: groRe

® Regenwolken und starke
Niederschlage.

Bei Starkregen kann der Boden den Niederschlag

o nicht mehr oder nicht schnell genug aufnehmen.
Die Folge: Uberschwemmungen, Sturzfluten und
Hochwasser. Weniger natiirliche Uberschwem-
mungsflachen, die Begradigung von Flusslaufen und
die Verdichtung sowie Versiegelung der Boden ver-
starken die Folgen massiv.

.

Source: www.klimaaktiv. at/infografiken (2025)

klimaaktiv
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This Is Why Climate Change Leads
to More Heavy Rain and Flooding

Rising temperatures mean more
evaporation of water. With each degree of
warmer air, 7% more moisture is stored.

The result: large rain clouds and heavy
rainfall and soil that often cannot absorb
the precipitation quickly enough or at all.
The consequence: flooding, flash floods,
and high water levels


http://www.klimaaktiv.at/infografiken
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Energy consumption of passenger transport
in the Danube Region (2022)

Passenger Transport Energy Consumption

Inland transport Petajoule

Road o 2 165 PJ

... Cars 2059 PJ
... Buses 106 PJ

Railway 21 P)

1% 5% (-4

Source: Odysee Mure (2024): Specific energy consumption by transport mode. [online]
e rmUre eL/oublications/efficia eto ort/epecific. .

B .. bycar ® .. bybus = .. bytrain

WWW ) PUIL d -DV- dNSPOIt/SK on mMpaion.Ntm
[retrieved May 2024] / Note: an assumption was made for the Serbian passenger kilometre of cars


https://www.odyssee-mure.eu/publications/efficiency-by-sector/transport/specific-consumption.html
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The annual power consumption
of a refrigerator equals ... passenger kilometers t—

=y P 533

Y= B 576

o I 1.630

= I 1723 - ﬁ\

= I 2518 : i : E

Source: Umweltbundesamt, 310 kWh annual power consumption refrigerator
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CO,-emissons of passenger transport in DR (2022)

Net Length GHG Emissions GHG Emissions

Passenger due to fuel combustion per Net Kilometre
Transport -

AL Relation Relation in tons of CO,-
equivalent

in kilometre ) in tons of CO,-equivalent e
Rail : Road Rail : Road per kilometre

19 tCO.eq/km 1

Relation
Rail : Road

Rail 94,107 km 1 1,759,000 tCO,eq 1

Road 673,602 km 7.1 145,513,220 tCO,eq 82.7 | 216 tCO,eq/km 11.3

Source: EuroStat (2024): Greenhouse gas emissions by source sector; Length of motorways and e-roads; Length of state, provincial and communal roads 2022; Length of

railway lines by maximum permitted speed; Completed with reported national data from A2PT-partner countries [retrieved May 2024] / Note: without Serbia —no dataon
GHG Emissions for passenger transport available
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CO2-emissons of passenger transport (2022)

Net Length GHG Emissions GHG Emissions

Passenger due to fuel combustion per Net Kilometre
Transport -

2022 in tons of CO,-
equivalent

per kilometre

19 tCO.eq/km 1

Relation
Rail : Road

Relation Relation

in kilometre Rail : Road in tons of CO,-equivalent Rail : Road

Rail 94,107 km 1 1,759,000 tCO,eq 1

Road 673,602 km 7.1 145,513,220 tCO,eq 82.7 | 216 tCO,eq/km 11.3

active mobility?
data ???

0 emissions
Source: EuroStat (2024): Greenhouse gas emissions by source sector; Length of motorways and eroads; Length of state, provincial and communal roads 20

railway lines by maximum permitted speed; Completed with reported national data from A2PT-partner countries [retrieved May 2024] / Note: without Serbia —TTotataT
GHG Emissions for passenger transport available
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Policies to reduce
GHG emissions and energy consumption in
the transportation system
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[ ADMINISTRATIVE LEVEL NUMBER OF DOCUMENTS

EU- and transnational 15 documents

NECPs (National, binding) 9 NECPs and 2 updated NECPs reviewed)

National Strategies and Plans 57 documents (reviewed)

National Laws and Regulations 56 documents

Austria’s 2030 interreg B —_— -

xobility Maste ﬁ TOTAL 139 documents considered / 68 documents reviewed
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1.000 tons carbon dioxide equivalents (Mt CO2-eq)

30000 2016: UN

GHG emissions of the transport sector in Austria, 1990-2023

Paris Agreement COVID-19
Lockdowns

AUSTRIA
NDC

Transport Sector AT

ssswnwa| Transport Sector AT
55% of 1990 by 2030
6,19 Mt CDzeq *

1990: 13,76 Mt CD:Eq

Z—

0 |

S GV o P I P ¥ SO R Py i
ST SIS I ss 2030
W Bahn ® Mopeds und Motorrader
m Schwere Nutzfahrzeuge M Leichte Nutzfahrzeuge

B PKW-Diesel m PKW-Benzin

EU NDCof 55%reduction in
greenhouse gas emission,
demonstrated with GHG emissions of
the transport sectorin Austria, 1990—
2023 (Source: Austrian Environmental
Agency — Umweltbundesamt:
Preliminary results from NowCast 2024
and own drawing)



Example: Target pathway to
climate-neutral transport by 2040 (AT)

....... -|-Avoiding passanger transpart volvra. shifting taffic. ta activemehbility and public traosport,
and increasing average capacity utilisation

20 ( Private motorised transport technology
h00% of cars and two-wheel motor vehicles electrified by 2040
¥
........................................ Jronsemnrnn e e et e e s ee e s te s dna st e e a s e
15 Commearcial wehicle tec hnology |r'r'|"|d|r~.:] buses)
100% climate-neutral by electrifying or using
RSN E—— climate-neutral fuels by 2040 e
b Others
10 Framework for freight transport Electrifying rail, eliminating domestic
Shifting freight traffic to rail, reducing freight traffic flights, using climate-neutral fuels on water
e eeneeee. o with.more efficient Jagistics. regionalisnett. o .. o T
= —
Fuel export
Eliminating the export of
............................................................................................................................... ...fuelin.vehicls tenks

209

Sources:
2019: Osterreichische Luftschadstoffinventur 1995-2019 (Austrian air-pollutant emission inventory), Environment Agency Austria 2021

Zielpfad bis 2040: Klimaneutralitt im Vierkehr - Transition Mobility 2040 (Pathway to 2040: Climate Neutrality in the Transport Sector - Transition Mability 2040]),
Environment Agency Austria 2021



Example: Target pathway to
climate-neutral transport by 2040 (AT)

....... -|.Avoiding passanger transpart ¥olvra. shifting taffic. ta activemehbility and public traosport,
and increasing average capacity utilisation

Private motorised transport tﬁrhnnlog\-

100% of cars and two-wheel motor vehicles electrified by 2040

g 15 Commercial vehicle technology (including buses)
100% climate-neutral by electrifying or using
rg climate-neutal fuels.by 2040 e
b3 Others
10 Framework for freight transport Electrifying rail, eliminating domestic
Shifting freight traffic to rail, reducing freight traffic flights, using climate-neutral fuels on water
e eeeneeee- o with.more efficient lagistics. regionalisnete. oo N . T
-5 4
Fuel export
Eliminating the export of
............................................................................................................................... ...fuelin.vehicle tanks

209

Sources:
2019: Osterreichische Luftschadstoffinventur 1995-2019 (Austrian air-pollutant emission inventory), Environment Agency Austria 2021

Zielpfad bis 2040: Klimaneutralitt im Vierkehr - Transition Mobility 2040 (Pathway to 2040: Climate Neutrality in the Transport Sector - Transition Mability 2040]),
Environment Agency Austria 2021
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Pyramid of climate-neutral, sustainable mobility

S TERE

R L TR R
PTstation catchmentarea 7
Travel distance in 10mins

INTEGRATING WALKING
vvvvvvvvvvvvvv

Infrastructure, Services,
Ticketing & Incentives
...to change mobility behaviour by
save and attractive bike parking and walkability to
stations, provide information and capacities to combinded
active to public transport.
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lllustration: BMK, 2021
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Travel distances
@0-1kn Y. WAA

are less

than 10 km 5-10 km :.'ﬂ 21%

.

10 - 150 km 5
Ao + I w38 %
—_— e

i c=) km 1 5 10 5=o 15=o km
Source: BMK, Osterreich unterwegs 2013/2014



Mistelbach
617.000 people Stockerau & 23,6 =6,8 Ginserndorf &

commuting to Klosterneuburg ﬂ ﬂ Marchegg

. Er
Vienna on @ 78,9 67,4 ¢
work days . ) 23,7 12,1
Vienna

modal split (2024)

St. P6lten o
56,6 N30% &b 11% Bruck/L.
32,2 34%

24.% 87,7
24,0

in thousand commuters

Commuters to Vienna, Tue-Thu, all day, in thousands MOdIing 161’2 43’7

Source: Kurier (2024) citing City of Vienna & TU Graz
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VISION 2035+: SUSTAINABLE MOBILITY FOR EUROPE

ONLY THROUGH CYCLING, WALKING, AND PUBLIC TRANSPORT
COUNTRYSIDE}

LIVABLE CITY e | £
I ; , 500D CONNECTIONS ™ 4
“Hi's J R aBaac ) FOR ALL s =

REGIONAL ‘
TRAIN

' FOOTPATH
MOBILITY HUB >

& \-VILLAGE"'

ba OBII:ITYHUB
o B -t S
&\ < ' COMPREHENSIVE .
N PUBLIC TRANSPORT >

.\\ /
INTEGRATED
' TRANSPORT :
ETWORKS Ak
P

0T S zéRo ﬁ MOBILITY HUB
PHR & : EMISSION
//CLEAN AIR 7 HIGH QUALITY OF LIFE

A2PT-Partnership | AEA
Februar, 2026 - Pitches
from Gemini & ChatGPD
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Contact

Irene Bittner

Osterreichische Energieagentur — Austrian Energy Agency
Website: www.energyagency.at

Project: interreg-danube.eu/projects/active2public-transport

Email: irene.bitther@energyagency.at

LinkedIn | Researchgate

SLOVENSKA
PLATFORMA
ZA TRAJNOSTNO
MOBILNOST



http://www.energyagency.at/
https://interreg-danube.eu/projects/active2public-transport
https://interreg-danube.eu/projects/active2public-transport
https://interreg-danube.eu/projects/active2public-transport
https://interreg-danube.eu/projects/active2public-transport
https://interreg-danube.eu/projects/active2public-transport
https://interreg-danube.eu/projects/active2public-transport
https://interreg-danube.eu/projects/active2public-transport
mailto:irene.bittner@energyagency.at
https://www.linkedin.com/in/irene-bittner-765a4148/
https://www.researchgate.net/profile/Irene-Bittner
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