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27. Janner . AG Rohstoffe . Wieviel Stoff braucht unser Wohlstand?




Wie sieht der
‘ Ressourcenverbrauch in AT
aus, wie konnte er sich
entwickeln?

Wie entwickelt er sich, wenn AT
dabei ernsthaft eine CE, die Gber
das Recycling hinausgeht,
implementieren

Wie entwickelt er sich, wenn
AT entsprechend des
Koalitionsubereinkommens

bis 2040 klimaneutral wird? Wie kritisch sind dabei
Seltene Erden?

Und kbnnen wir so die
Ziele der osterr. Kreislauf-
wirtschaftsstrategie

(z.B. 7 t DMC/cap bis
2050) erreichen?
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Welche Nutzungskonflikte sind
bei einer dekarbonierten
Kreislaufwirtschaft in Osterreich

Welche Herausforderungen bedeutet der
Zu erwarten?

hohe Rohstoffverbrauch des globalen
Nordens fur Extractive Economies im

Okonomische Implikationen und Feedbacks diskutieren wir im ndchsten Schritt. globalen Suden?

Folien meist englisch.



Wie sieht der Ressourcenverbrauch in Osterreich aus?

Austria 2018

Fossil
C emissions:
28 Mt

Stock 20 t/cap DMC
add:
127 Mt

Recyclmg 21 Mt ’

Clrculanty rate: |: 235 Mt

11% scale: 0: 66 Mt

PTB:
31 Mt

144 M

Wie entwickelt sich der Ressourcenverbrauch?



Decarbonisation Circular economy
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Close cycles |

electricity sector transport sector building sector



Societal metabolism Austria
2018

PTB:
131 Mt
DE:
144 Mt
‘ Recycling: 21 Mt ’

Sector modules

—mm) Transport module

228 Buildings module

: Electricity module

Reference scenarios
600 000 GDP

400 000 //

—smooth economic recovery

~ 200 000

GDP in Mio. Eruos

—slow economic recovery and no growth

- observed
0

Extrapolating material
intensity trends

DE Material intensity of GDP - exp trend

y = 0,0225¢70047x
R?=0,9288

Metabolic
scenarios

Decarbon. &
Decarbon. & deep
reduce

recycle
Decarbon. &

reduce
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Decarbonisation — no CE strategy
A buidlings: insulating, heating

transport: modal shift

energy: wind/solar/hydro, no fossil

CE relevant strategies in reports
buildings: -25% new living space
transport: mod. shift, - PKM/TKM
energy: wind/solar/hydro < demand

Own stronger assumptions

no new buildings in unbuilt areas
modal shift, car sharing, - - PKM/TKM
no new roads, < energy demand




Reference scenario

Decarbonisation + recycl

A

(same for both economic scenarios)

Heating system transformation:
Biomass: 27%
District: 25%

Decarb + intensifying CE ->

(same for both economic scenarios)

Heating system transformation:

Biomass: 27%
District: 25%

C

(same for both economic scenarios)

Heating system transformation:
Biomass: 27%
District: 25%

8 Heating system shares as is Heat pumps 23% Heat pumps 23% H_eat pumps 23%
r Bio/synth. gas: 12% Bio/synth. gas: 12% Bio/synth. gas: 12%
= Unchanged buildin sl L% Solar: 11% Solar: 11%
=) ; Cd g u & Direct: 2% Direct: 2% Direct: 2%
(aa] standar

Increased insulation Increased insulation Increased insulation

25% reduction in new floor area No construction on unbuilt area: -25%
dem; new floor area=50% of dem

Shrinking fossil fuel type shares Shrinking fossil fuel type shares Shrinking fossil fuel type shares
- (100% electrified in 2040) (100% electrified in 2040) (100% electrified in 2040)
no: Static fuel type shares Pkm/tkm as forecasted Pkm/tkm reduction Pkm/tkm reduction + car sharing
o (-15% pkm, -25% tkm) (-30% pkm, -50% tkm; -50% cars)
2 . .
< Pkm/tkm as forecasted o Modal split shift Modal split shift
= WIDEE SR Sl (-20% car-pkm, -20% road-tkm) (-50% car-pkm, -40% road-tkm)

(-10% car-pkm, -10% road-tkm) _

No road construction after after 2030

= Bio 1%
|_ o
S _ Flpal en.er_gy demand changes Waste 0%
e Forecasted final energy with building and transport Energy Wind 18%
{_‘, demand electricity demand; fossil fuels are mix: PV 38%
- phased-out till 2030 Hydro (ROR) 19% } _
t Hydro (stroage) 24% In PJas in 2018



Domestic material consumption
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PM results

(Mt/a)

Processed materials

Decarboni-

sation — no CE

strategy

CE relevant
strategies in
reports

Own
stronger
assumptions

250

200

150

100

50

GDP-driven -> A 21% -9%

-30%

r
+15%

-19%

-23%

I

227 M

21 t/cap DMC

current
empirical

smooth recovery
GDP growth 2% in 2040

slow recovery, no growth
GDP growth 0% in 2040

CE-driven 19-23%

Kénnen Ziele der
Kreislaufwirtschafts-
strategie erreicht
werden?

The climate
ministry's circular
economy strategy

sets 7 t/cap DMC as
goal for 2050.



GHG Emissions

Austria, 2021
100% = 77.1 Mio t CO,,

Energy industries
11%

Buildings
12% Industry

33%

Agriculture

Transport 10%
(o)

2 Waste...

_ luorinated gases
Building 3%

+ Transport
+ Energy industries
=51%

DMC Domestic Material Consumption

Austria, 2018
100% = 177.1 Mio t (Mt)

Electricity

1%
Buildings °

20%

Transport
13%

Rest

Building
+ Transport
+ Energy industries
=34%

Near-term forecast of Austrian greenhouse gas emissions in 2021 (source: Federal Environment Agency 2022, REP-0819, Vienna, own graph excluding land use, land
use change and forestry and national air transport (= 0,0); DMC Eurostat data, own calculations



DMC sectors

(t/cap/a)

Konnen Ziele der
Kreislaufwirtschafts-
strategie erreicht

fffffffff ... a werden?

[T Electricity: 52%

2.8 Reduction to 2018

Domestic material consumption

Transport: 48%

Decarbonisation-
no CE strategy

CE relevant stra-
tegies in reports 2018
The climate ministry's circular

Own stronger S E L economy strategy sets
assumptions 2040 smooth recovery 35% DMC/cap as goal for
GDP growth 2% in 2040 2050.



Sector results
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socio-
economic
recycling
rate:

11%

Decarbonisation
- no CE strategy

primary resources: — 5%

2040 — smooth recovery scenarios

socio-
economic
recycling
rate:

11%

CE relevant
strategies in reports

primary resources: — 7%

socio-

economic

recycling
rate:

11%

Scenarios
B Reference (R1)
E Decarb. (A1-C1)

Modules

O Buildings
O Transport
\D Electricity

CE own strong
assumphons

14%

primary resources: —25%




Material effect of measures — to achieve CE targets

\ Reduction pkm/tkm DMC reductions (Mt/a)

mC1

DMC Stronger reduction pkm/tkm o
a

197 Mt

reduction
due to Car sharing Al: DMC =218 Mt
specific 20 t/cap

measures Road construction stop NN 1.2 t/cap Cl: 17 t/cap

beyond CE goal: 7 t/cap

Bl ['\! decarboni-
. . sation

22 t/cap DMC
21 t/cap DMC
20 t/cap DMC

Reduction of building size | 0.5 t/cap

No construction on undeveloped land N N 2.2 t/cap

current smooth
empirical recovery

GDP growth
2% in 2040 15 20

Reduction pkm/tkm = ————my Metal DMC reductions (Mt/a) Reduction pkm/tkm Mineral DMC reduction (Mt/a)

Aggregates
oB1 B1
in asphalt O

Stronger reduction pkm/tkm mCl Stronger reduction pkm/tkm mca
Car sharing I Car sharing
Fe, Al, cu, zn, Pb, Mg —

Road construction stop Road construction stop

Reduction of building size

||
Reduction of bU|Id|ng size T
) - i |
No construction on undeveloped land No construction on

undeveloped land

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8




Energy effect of measures — how demand for green energy changes

Green energy demand reductions (PJ/a)

Reduction pkm/tkm - s 1.0 G)/eap
Reduction

of final Stronger reduction pkm/tkr
1.9 GJ/cap

197 Mt

21 t/cap DMC

energy
demand Car sharing
due to

e i |
specific Road construction stop Al: final energy demand = 315 PJ

Rl Al Measures Reduction of building size 0.2 GJ/ 33 GJ/Cap
beyond — 0. cap
. 2zl No constructi developed land NN 0.9 G)/cap mcl
T, smooth sation O construction on unaevelopea lan moB1

empirical recovery

GDP growth
2% in 2040 - 10 20

20 t/cap DMC
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Next steps: Wood buildings, carbon footprint



Rare earth demand
current

Air conditioners

Refrigerators

Washing machines

Global Neodymium end-uses 2016 (Ciacci et al. 2019)

Acoustic trasducers  MRI scanners

Wind turbines S / 0%

8%

VCM
8%

Automotive
(conventional)
57%

E-bikes
3%

Automotive (EVs)

5%

Wie kritisch sind
Seltene Erden?



Rare earth demand
Smooth recovery

Al scenario C1 scenario
5.000
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Cumulative inflows 2018-2040 [metric tons]
Cumulative inflows 2018-2040 [metric tons]
Cumulative inflows 2018-2040 [metric tons]

Low Medium High Geared Direct drive Medium High Geared Direct drive

mNd mPr @Dy OThb mNd @mPr @by @OThb mNd mPr @Dy OTb mNd mPr @Dy OTb

Decarbonisation and recycling Decarbonisation and deep reduce
(narrowing and slowing)




Rare earth demand
Slow recovery, no growth

A2 scenario C2 scenario
5.000
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Cumulative inflows 2018-2040 [metric tons]
Cumulative inflows 2018-2040 [metric tons]
Cumulative inflows 2018-2040 [metric tons]

Low Medium High Geared Direct drive Medium High Geared Direct drive

mNd mPr @by OThb mNd mPr @Dy OTb mNd mPr @Dy OTb ENd mPr @Dy OTb




. M Biom Non-metallic minerals
Mate rlal ﬂOWS, RSA 201 7 [ | Euore ::tals ¥ Fossil entergy carriers
All numbers in Sankey in Mt (1 ,000’000 t) [ Extractive waste (from ores) B Extractive waste of coal

AT: DMC 20 t/cap, stock add: 15 t/cap; extractive waste: 1,2 t/cap (1/17)
SA: DMC 12 t/cap, stock add: 2 t/cap; extractive waste: 3,0 t/cap (1/4)

Water vapor

Energy use 66

330 Emissions
Exports 170 0 -~ 180

Imports ;} )
32 . PM I -

746 :
Waste = Dissipative

Extraction incineration 2 Use 59

i
i
875 i
!

Compost 4 Solid and
liquid

outputs

Reuse 3 ) 310

J
Recycling 11

eco systems

Bunker 5

Ecological cycling 37




Wenn es um die Gefahrdung
des Wohlstands* global geht, ist
die Metapher des Korridors
weniger euro-zentristisch.

Aber auch ohne Riickbau an
StralRlen werden wir nicht
hinkommen.

Decarb (CE light) auch mit
einer Wasserstoff-Variante
machen die Zielerreichung
unmoglich.

Wenn wir 7t/cap erreichen

wollen, dann muss auch das
Ernahrungssystem und die Seltene Erden und

Industrie radikal umgestellt rechtzeitige Decarb sind in C1

werden. (deep reduce) weit weniger

kritisch.

Wohlstandseinbullen
halten sich in AT in
bescheidenen

Auch Nutzungskonflikte seltener Grenzen.

Erden I6sen sich in C1
weitgehend auf, die politische
Umsetzung ist aber extrem
herausfordernd?

*Wohlstand hier als Lebensqualitit und nicht als 6konomische GréfSe gemeint.



