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LEITPRINZIPIEN

Neuartiges Energiemodell in unterschiedlichen Nutzerlnnen-
Komplexitatsstufen fiir Nicht-Expertinnen zentriert

Zugang zu Modellierungsergebnissen und
Moglichkeit, die zugrunde liegenden Annahmen Zuganglich
zu beeinflussen (innerhalb des moglichen).

Zeigt Handlungsspielraume zur Dekarbonisierung Breiter
von Sektoren und deren Auswirkungen. Handlungsspielraum

Unterstitzt offenen Dialog durch transparente Transparent und
Darlegung der Annahmen und Modellierung. Open Source
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FAIRNESS-ANSATZ

Determine the European GHG budget

The amount of greenhouse gases the world can still emit to have a two out of three chance of staying below 1.5 or 2° warming until the end of the century is
called the global greenhouse gas budget.

1. Warming limit:

Please first choose the warming limit you would like to comply with.

o
on
The graph shows the dependence of risks and/or impacts associated with E Very high
the Reasons For Concern (RFCs) on your chosen level of ‘tolerable’ global gk:._a
warming. &8
g9 g % High
§z
i Mode
15°C o ;E rate
£5 H
g2
ES Undetectable
Bs 0
é T:‘i Fluvial Crop Heat-related  Terrestrial Index: Level of additional
Flooding  Yields  morbidity ~Ecosystems  riskduetodimate change
and mortality
Source!

|PCC Special Report on Global Warming of 1.5°C, SPM, Figure 3.21."

2. European share:

In order to come up with the European share of the resulting global budget,
you have to decide what you consider a fair share.

Either you choose that every person should be allowed to emit the same
amount of greenhouse gases (“Per capita”), or you decide that Europeans
should be allowed to emit less due to their above-average GDP
("Capability").

+/ Capability
Per capita 120 o
GTCO2 equiv.

Global budget (as of 2020): 1900 GT CO2 equiv.
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TRANSITION PATHWAY EXPLORER (TPE)

EUCALC

THG-Budget

Szenarienauswahl

Pathway

Emissions Energy Transport Buildings Industry Land-use Agriculture Water! Materials! Air Climate! Jobs Costs World

Choose example pathway For Europe:

| LTS baseline | @

Landerauswahl

Key behaviours

> Travel

> Homes

> Diet

> Consumption

Technology and fuels

~ Transpork
Passenger efficiency
Passenger technology
Freight efficiency
Freight technology
Freight mode
Freight utilization rate

Fuel mix

> Buildings

> Manufacturing

> Power

Resources and land use
> Land and food

> Biodiversity

GHG emissions ¥

6k

4k

Industry

Mt CO5,/fyear

2k

Tk Buildings

-Tk
1990

@ Land use

1995 2000

@ EBiodiversity @ Fossil Fuels

2003

@ Electricity

2010

Greenhouse gas emissions

2015 2020 2025

Industry @ Transport Buildings

Outputs

net total emissions

2030

2035 2040 2045 2050

@ Agriculture Biogenic CO2 captured  —— net total emissions

Levers & levels
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EU REFERENZSZENARIO

Pathway Emissions Energy Transport Buildings Industry Land-use Agriculture Water! Materials! Air Climate! Jobs Costs World

Choose example pathway For Europe: GHG emissions ¥

LTS baseline «| @
Greenhouse gas emissions =

Europe @ o
Key behaviours
> Travel .('_:" *
> Homes “'::“
> Diet @ ”
> Consumption “Vi:“
Technology and fuels P
> Transport 5 3k
> Buildings ‘E
> Manufacturing @

5

> Power net total emissions
Resources and land use
> Land and food o4 Tk Buildings

> Biodiversity

Boundary conditions
> Demographics & long-term

> Domestic supply

> Constraints

L
=

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

© Landuse @ Biodiversity © Fossil Fuels @ Electricity Industry @ Transport Buildings @ Agriculture Biogenic CO2 captured — net total emissions
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NET ZERO

60 Gt

23 Gt (Net zero by year 2039)

Pathway Emissions Energy! Transport Buildings Industry Land-use Agriculture Water! Materials! Air Climate! Jobs Costs World

Choose example pathway For Europe: GHG emissions ¥

Ambitious

L <
e

Key behaviours

> Travel

> Homes

> Diet

> Consumption
Technology and fuels

> Transport

> Buildings

> Manufacturing

> Power

Resources and land use
> Land and food

> Biodiversity
Boundary conditions

> Demographics & long-term
> Domestic supply

> Constraints

m
e
=
[=]
b=
n
o

Mt CO,./year

© Landuse @ Biodiversity © Fossil Fuels @ Electricity

6k

5k

4k

3k

2k

-2k

Greenhouse gas emissions

Industry

Buildings

net total emissions

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Industry @ Transport Buildings @ Agriculture Biogenic CO2 captured — net total emissions
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OSTERREICH REFERENZSZENARIO

] EUCALC

Pathway Emissions Energy Transport Buildings Industry Land-use Agriculture Water! Materials! Air Climate! Jobs Costs World
Choose example pathway for Europe:

LTS baseline | @

GHG emissions ¥ Austria ¥

Greenhouse gas emissions

Europe Austria @ .

Key behaviours
> Travel

100

a———

net total emissions

> Homes

> Diet

> Consumption
Technology and fuels
> Transport

> Buildings

Mt CO5,fyear
-
=]

> Manufacturing

> Power 20
Building s
Resources and land use
> Land and faod e R
> Biodiversity Land ese
Boundary conditions "
> Demographics & long-term
> Domestic supply
> Constraint e
CIENE 1890 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
@ Land use @ Biodiversity @ Fossil Fuels ® Hectricity Industry
@ Transport Buildings @ Agriculture Biogenic CO2 captured = net total emissions
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OSTERREICH: KLIMANEUTRALITAT UM 2045, ABER...

EUCALC —

23 Gt (Net zero by year 2039)

Pathway Emissions Energy! Transport Buildings Industry Land-use Agriculture Water! Materials! Air Climate! Jobs Costs World

Choose example pathway For Europe: GHG emissions ¥ Austria ¥

Ambitious

Greenhouse gas emissions

Key behaviours 100

> Travel
> Homes
. 20
> Diet

> Consumption

Technology and fuels %

> Transport

> Buildings 40

Mt COy,,fyear

> Manufacturing

> Power
Building s

Resources and land use
> Land and food

> Biodiversity

m
=
5
)
k-]
n
<

net total emissions

Boundary conditions
> Demographics & long-term

> Domesticsupply
-40

o z
(=
w
5 9
o’
°

> Constraints

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
@ Land use @ EBiodiversity 0 Fossil Fuels @ Elecrricity Industry
@ Transport ' Buildings @ Agriculture Biogenic CO2 captured — net total emissions
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SEKTOR: GEBAUDE

1000

750

1000

750

GHG emissions per use

Residential heat

S ‘
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 20

@ Residential heat @ Non-residential heat Service appliances
GHG emissions per use

Residential heat

Non-residential heat -
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 20

@ Residential heat @ Non-residential heat

Service appliances

Sanierungsrate 3% p.a.

30% der Sanierungen medium (75 kWh/m?), 70%
tiefgreifend (< 50 kWh/m?)

30% neuer Gebaude sind nZEB, 70% sind PEQ,

“Ausstieg” aus Fossilen in der Raumwarme : Gas -
95%; Kohle -95%; Ol -95% in 2050

Ersatz durch Warmepumpen (60%), Biomasse
(20%), Solarthermie (12%), Geothermie (4%),
Biogas (2%), und Biofuels (2%).

16
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EXKURS: SANIERUNGSRATE
Name / Unit 1 2 3 4
annual renovation rate (%) [1] 1% 1.5% 2% 3%
shallow 80% 20% 10% 0%
renovation mix (%) medium 15% 60% 70% 30%
deep 5% 20% 20% 70%
annual demolition rate (%) 0.1% 0.4% 0.7% 1%
minimum 80% 20% 10% 0%
new construction mix (%)!*  nearzero 15% 60% 70% 30%
plusenergy 5% 20% 20% 70%
* Sanierungstiefe Gebaudetypologien
* Einzelbauteilsanierung (> 100kWh/m?)  EFH
*  Medium (75 kWh/m?) « MFH
* Umfassende Sanierung (< 50kWh/m?) * Birogebiude

* Sanierungsrate
e 1-3%

Sonstige Dienstleistungsgebaude
Hotels

Ausbildungseinrichtungen
Gesundheitseinrichtungen

17
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EXKURS: SANIERUNGSRATE

A . B C | D|E|F |G| H]| 1 |1J] K|
1 | Country category  Level 2015 2020 2025 2030 2035 2040 2045 2050
2 |Austria 1800-2010 1 1,%| 1,%| 1% 1,% 1,% 1% 1,% 1,% 4
3 Belgium 1800-2010 1 1,%| 1L,%| 1% 1% 1,% 1% 1% 1,%
annuz 4 Bulgaria 1800-2010 1 1,%| 1,%| 1,% 1,% 1,% 1% 1,% 1,% 3%
5 Croatia 1800-2010 1 1% 1% 1% 1% 1% 1% 1% 1% Qo
renoy & | CYprUs 1800-2010 1 1% L% 1% 1% 1% 1% 1% 1% gh0.
7 Czech Republic  1800-2010 1 1,%| 1,%| 1,% 1,% 1,% 1% 1,% 1,%
8 Denmark 1800-2010 1 1,%| 1,%| 1% 1,% 1% 1% 1% 1,% _70% |
annue g9 |gsionia 1800-2010 1 1% 1% 1% 1% 1% 1,% 1% 1% 1% |
10 Finland 1800-2010 1 1,%| 1,%| 1.% 1,% 1,% 1% 1,% 1,% 0%
new ¢ 11 France 1800-2010 1 1,%| 1,%| 1,% 1,% 1,% 1% 1,% 1,% 30%
12 |Germany 1800-2010 1 1,%| L% 1,% 1% 1% 1% 1% 1% 70%
13 | Greece 1800-2010 1 1,%| 1,%| 1,.% 1% 1% 1% 1,% 1%
14 Hungary 1800-2010 1 1,%| 1,%| 1% 1% 1,% 1% 1,% 1,%
Sanier 15 Ireland 1800-2010 1 1,% 1,%| 1,% 1,% 1% 1% 1,% 1,%
R 16: Italy 1800-2010 1 1,%| 1,%| 1,% 1,% 1,% 1% 1,% 1,%
17 Latvia 1800-2010 1 1,%| 1,%| 1% 1,% 1% 1% 1% 1,%
* p18_Lithuania 1800-2010 1 1,%| 1,%| 1% 1,% 1,% 1% 1% 1,%
e | 19 Luxembourg 1800-2010 1 1,%| 1,%| 1,% 1,% 1,% 1% 1,% 1,%
20 Malta 1800-2010 1 1,%| 1,%| 1,% 1,% 1,% 1% 1,% 1,% lei biud
21 Netherlands 1800-2010 1 1,%| 1L,%| 1% 1% 1,% 1% 1% 1,% stleistungsgebaude
Sanier 22 poland 1800-2010 1 1,%| 1L,%| 1% 1% 1,% 1% 1,% 1,%
. ]23:P0rtugal 1800-2010 1 1,%| 1,%| 1% 1% 1,% 1% 1,% 1,% inrichtungen
24 Romania 1800-2010 1 1,% 1,%| 1,% 1% 1,% 1% 1% 1,% . .
25 | slovakia 1800-2010 1 1% 1,%| 1% 1% 1% 1% 1,% 1,% inrichtungen
26 Slovenia 1800-2010 1 1,%| 1,%| 1% 1,% 1% 1% 1% 1,%
27 Spain 1800-2010 1 1,%| 1,%| 1% 1,% 1,% 1% 1% 1,%
| . | _summary Hs;I;erJ‘(ln mifh-gxi | trade-exi | education-exi | hotels-exi | health-exi | offices-exi
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SEKTOR: PERSONENVERKEHR

100

75

EU *® 50
Referenz

25

0

100

75

Ambitioniertes

Szenario

25

0

Technologie-Split EU Fahrzeugflotte [%]

Diesel

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 20..

@ Diesel @ Gasoline
Electric Vehicle @ Plug-in Hybrid Gasoline
@ Plug-in Hybrid Diesel ® Gas

Fuel Cell (Hydrogen) Vehicle

Diesel

Electric Vehicle

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 20.

@ Diesel @ Gasoline
Electric Vehicle @ Plug-in Hybrid Gasoline
@ Plug-in Hybrid Diesel ® Gas

Fuel Cell (Hydrogen) Vehicle

Energieverbrauch Verkehr nach Energietrager [TWh]

3k

TWh

2k S
Diesel

1k

. I

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 20..

!

@ Diesel @ Gasoline Natural Gas @ Electricity @ Hydrogen
@ Kerosene
3k
-
= 2 _ | ,
=
Diesel
1k
Electricity
, I
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 20..
@ Diesel @ Gasoline Natural Gas @ Electricity @ Hydrogen

® Kerosene
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SEKTOR: GUTERVERKEHR - ENERGIEBEDARF

* LTS - Baseline

* Effizienzsteigerungen 7-17%

*  40% low-emssions und zero-emission vehicles
* Frachtart: 45% auf StraRe, 17% Schiene, 4%

——— ey Binnenschiff, 34% Seeschiff, 0,1% Luftfahrt
- e * LKWs bewegen eine 10% hohere Fracht und 7%
. tmm SmUE. Shmhe. tDN S mehr Auslastung
» Effizienzsteigerungen 22-50%
* 100% low-emssions und zero-emission vehicles
* Frachtart: 35% auf StralSe, 24% Schiene, 7%
S T Binnenschiff, 37% Seeschiff, 0,1% Luftfahrt
= — « LKWSs bewegen eine 15% hohere Fracht und 10%
L tmm e tmmL. tEm S héhere Auslastung
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SEKTOR: GUTERVERKEHR - THG-EMISSIONEN

Freight energy demand per fuel

Freight GHG emissions per mode =

00
200
F 00
200
100
e 1993 2000 003 M0 s 2000 2005 030 2035 2040 2045 1050
1950 s 2000 2005 010 s 20 2005 2030 s 2040 1045 050
® Diesel ® Gasoline @ Matural Gas ® Biodsesel ® Bioethanol ® Biogas
O Kerosene @ Biojetfuel ® Marine fuel ail © Hio marine fuel ol @ Electicity ® Hydiogen © Aviation @ Trucks O lnternal waterways  ® Marine @ Rail
Freight energy demand per fuel ]
(B Freight GHG emissions per mode =
00
1500
500
2%
1000 00
50
£ 30
500
200
0 Keroseme
—_— o
o
L] 1995 2000 005 2000 018 2020 05 2030 205 040 2045 2050
& Deesel @ Casolne O Natusal Gas O Biodiesel @ Rioethanal @ Bogas
© Kerosene ® siojetfuel @ Marine fuel ol © Bio marine fuel oil @ Electricity ® Hydiogen o

1990, (L 2000 2005 2010 015 2020 035 030 2035 040 2045 2050

@ Aviation @ Trucks O internal waterways @ Marime @ Rail
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NET-ZERO SZENARIEN - HANDLUNGSEMPFEHLUNGEN

* Sektorale Wege konnen zu Netto-Nullemissionen fuhren, wobei
gesellschaftliche und technologische Veranderungen erforderlich sind

* Bei ambitionierten Lebensstilanderungen erreichen wir Net-Zero-
Emissionen moglicherweise mindestens 10 Jahre friiher (2040)

* Inallen Sektoren sind unabhangig vom gewahlten Weg hohe
Ambitionen erforderlich

* Angesichts des verbleibenden CO2-Budgets der EU sind VOR 2030
umfangreiche MalBnahmen erforderlich

e Die Szenarien erfordern keine Verlagerung von
Treibhausgasemissionen bzw. Aktivitaten aus der EU

* Bei ehrgeizigen Anderungen des Lebensstils benétigen wir weniger
teurere und riskantere Technologien (CCS, Atomenergie)

22
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DANKE FUR DIE AUFMERKSAMKEIT

TPE: tool.european-calculator.eu
My2050: my2050.eu
Projekt-Website: european-calculator.eu

Online Repositorium:
bitbucket.org/eucalcmodel/_interactions/src/master/
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