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Investigated technologies

Photovoltaics

Battery storages in Photovoltaic systems
Solid biomass — fuels

Solid biomass — boilers and stoves

Solar thermal systems

Large scale heat storages in heat grids
Wind power

Heat pumps

Thermal activated building parts
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Project targets

* Empirical survey and documentation of the market development

* Information processing and analysis

- Energy output

- GHG-emission savings

Economic effects

Innovations and trends

Market diffusion compared to roadmaps

* Deriving of conclusions

* Target groups: Energy-, research- and environmental policy, industry,
R&D institutes

= Bundesministerium
Klimaschutz, Umwelt,
Energie, Mobilitat,
Innovation und Technologie

bmk.gv.at

Framework conditions for market development 2021

Binding climate and energy targets 2030/2040 for AT, EU and globally
* Low to moderate fossil energy prices

* GDP growth AT: 4.6 %, euro area: 5.2 %

* Unemployment rate AT: 6.2 %, euro area 7.7 % (def. Eurostat)

* Heating market AT 2021: 40 % natural gas + 2 % heating oil

* Average weather
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Photovoltaics: Market development 2021
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Photovoltaics: System prices
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Photovoltaics: Technology and type of assembly
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84.8% ____Others
0.1%
X . Facade-

integrated
0.5%

"= Bundesministerium
Klimaschutz, Umwelt,
Energie, Mobilitat,
Innovation und Technologie

bmk.gv.at

PV battery storages: market development 2021
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New installations: 131 MWh
2020->2021: +131 %

Stock: 252 MWh
2020->2021: +109 %
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PV battery storages: system prices
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End customer system price

2021: 1.030 €/MWh
2020->2021: +12,7 %
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PV battery storages: share of technologies
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* Lithium-ion dominant technology

* Significant increase in DC-coupled
systems

e Continued high proportion of

new installations
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Solid biomass — fuels: Market development 2021
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Solid biomass — fuels: Production of pellets

2000
[ T[T T T 1]
1800 =O~Domestic consumption LO7
1600 =O-Total production /(_)—-O"o LO-|
g ¥eX 4
2 1400 =O-Production capacity ~C)/
o
=
S
g 1200 LorO+0 Tod o
] o d
& 1000 o oz -
5 ~ p..O,B:-O"V _O,—O"O'
£ 500 F O [ 85AN0
s 4 s A U
4P Lot
< 600
° ” ol >o 2
£ 400 0% ‘d'
200 U
0 + a
(2] o H‘ o o < wn o ~ =) D o - ] m < wn [} ~ 0 (2] o —
D O O O © © O © © © O d «d «d «d A «d «d «+d 3 o o o
a 6 6 6 6 &6 &6 6 6 6 © © O O O O O © © © © © o
- o~ o~ o~ ~N ~N ~N ~N ~N ~ o~ o~ ~N o~ o~ ~N ~N o~ o~ ~N o~ o~ ~

Source: ProPellets Austria

* Constant expansion of
production capacities

e Securing domestic
production

* Pellet production linked to
the sawmill industry
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Solid biomass — boilers: Market development 2021
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Total:

+40.0 %
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Solid biomass — stoves: Market development 2021
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2020 - 2021:

Pellet stoves: +33,3 %
+19.6 %

Chimney stoves: +33.3 %

Kitchen stoves:

Total: +28.2 %

16




"= Bundesministerium
Klimaschutz, Umwelt,
Energie, Mobilitat,
Innovation und Technologie

bmk.gv.at

Solid biomass — boilers: Combined pellet boilers
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Solarthermics: Market development 2021
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Solarthermics: Areas of application

Local and district
heating
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Single family homes
61%
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Newly installed solar thermal
systems in 2021 by area of
application
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Solarthermics: Solar district heating
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Solar district heating
>0,35 MW,

* New installations:
5.5 MW,

* 2020->2021: +18 %

* In total:
22 plants, 34.5 MW,
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Large heat storages in heat grids
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Water heat storage at the end of
2020: 840 storage tanks with
191,150 m3 (7.8 GWh) installed

Geothermal probe fields at the end
of 2020: 53.3 km of probe length
installed

2021: So far, 63 new water heat
storage tanks with a volume of
approx. 4,000 m? have been
surveyed

Survey 2021 still ongoing
21
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Large heat storages in heat grids

Source: Guggenberger Engineering

Source: AEE INTEC
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Largest storage installed
in 2021:

* Local heating network
Friesach 1,000 m3
(40.6 MWh)

* Spot welded

* Use of storage: solar
thermal, load
management

22
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Wind power: Market development 2021
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Wind power: Development of plant size 2021

* Significant leap in development!
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Wind power: Development of plant size 2021

Lower Austria
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Austria in total 733 plants e
1.305 plants 1,753 MW 9 plants
3.294 MW Upper Austria 4.1 TWh 7 MW
) 30 plants 0.01 TWh
7,6 TWh 47 MW
0.09 TWh Burgenland
427 plants
1,224 MW
2.82 TWh
Carinthia Styria
Source: IG Windkraft 2 plants 104 plants
1.3 MW 260 MW
0.001 TWh 0.55 TWh ’5
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Wind power: Outlook for Austria

* Around 4 GW of installed wind power by 2025 (made possible by the
remaining funding from the green electricity amendment 2019)

* By 2030 around +120 wind power plants and +550 MW necessary for the
target of the Renewable Energy Expansion Act

e Expansion currently in Lower Austria, Burgenland, Styria

* Up to 2030 use of potentials necessary throughout Austria (EAG, zoning,
permits, grid expansion,...)

e Technical advancement from 3MW to 6 MW output

26
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Heat pumps: Market development 2021
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New installations: 38,583 pieces
2020->2021: +21.6 %

Stock: 385,171 pieces
2020->2021: +9.4 %
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Heat pumps: Sales by type and market 2021
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* Export rate heat pumps for
space heating : 27.8 %

* Export quota domestic
water heat pumps: 48.3 %

28




"= Bundesministerium

Klimaschutz, Umwelt,

Energie, Mobilitat,
Innovation und Tec

hnologie

bmk.gv.at

Heat pumps: Sales by type and market 2021
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Activation of buildings:
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Market development 2021

Grid-friendly load shifting
potential:

Ripple control: max. 1.11 GW,,

2020->2021: +10.2 %
Smart Grid HP: max. 0.54 GW,,

2020->2021: +23.5%
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Activation of buildings: Distribution of power classes
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Activation of buildings: Success factors
120% Success factors:
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Summary: Key figures 2021

(Sums of biomass, photovoltaics, solarthermics, heat pumps and wind power)

* Renewable energy: 269 PJ (£74.6 TWh)

* CO,,..,-savings: 15.0 million tons

2equ
* Turnover (primary, gross): 7.7 billion €

* Employees: 39,200 full-time equivalents
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Conclusions (1)
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For achieving the goals the

historical market development

is by far insufficient!

Necessary are:

Energy services |,

Energy efficiency

Renewables P
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Conclusions (2)

bmk.gv.at

* The inertia of the energy system is tremendous. Long life cycles of plants, high
investment costs and cultural aspects are the cause of long time constants for

changes.

* To reach the targets of 2030/2040 established technologies for the use of
renewables have to be implemented without delay and proplematic fields have to

be treated with forced R&D.

* In order to attain the targets all nine available lines of technology for the use of

renewables in Austria will be required.
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Conclusions (3)

* The current frame conditions as ”“No more oil and natural gas“ as well as
strongly rising prices of fossil energy accelerate the energy transition.

* "Innovators” and "“early users” have already been served. The attributes of
new users are a challenge.

* “low hanging fruits” in the sense of potential-cost curves have already been
harvested in many areas.

* Delivery problems, inflation and increasing investment costs become new
diffusion restraints.

37

= Bundesministerium
Klimaschutz, Umwelt,
Energie, Mobilitat,
Innovation und Technologie

bmk.gv.at

Conclusions (4)

Electricity: — The targets can only be reached with a working “"EAG*.

— Grid development plan and grid expansion have to be compatible
with the target path.

|(l

* ”No more oil“ bears fruit already. ”No more fossils is unavoidable to reach the target.

* Attention: Lock-in effects! In 2021 49,000 new gas-fired boilers and 2,600 new oil-
fired boilers have been sold (approximately 42 % of the domestic heating market)

* A coordination of targets and measurements among the federal government and the
federal states is important.
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The final report is on the Internet:
https://nachhaltigwirtschaften.at/de/iea/publikationen/
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