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1. Introduction: Germany’s emissions reduction targets

2. Acloser look at the energy sector: Measures and challenges

3. The path towards climate neutrality

a. Climate ambitions have been rising

b. A scenario for climate neutrality by 2050

c. Outlook: Is climate neutrality by 2050 in line with the Paris agreement?

13.01.2021 2050 Net Zero Emissions Targets and Strategies of Germany 3



Wuppertal
Institut

Warm-up



Which country is this? Wuppertal
Institut

Total energy supply (TES) by source, 1990-2019
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Germany’s emissions reduction targets



Germany’s GHG emissions and reduction targets Wuppertal
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German greenhouse gas emissions and reduction targets
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> In 2019, the German government signed the 2050 goal of climate
neutrality, as well as its interim targets, into law. The law includes
concrete interim goals for each emitting sector.
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German greenhouse gas emissions and reduction targets

1400

1200 -

1000

400

200

1990 2000 2010 2020 2030 2040 2050

> Germany achieves its 2020 target
in large part due to the Covid-19 pandemic.

13.01.2021 2050 Net Zero Emissions Targets and Strategies of Germany 11



Current German GHG emissions by sector \INuppertal
nstitut

Others
1% |

Agriculture

2019 (preliminary)

Source: own graph, based on UBA 2020

13.01.2021 2050 Net Zero Emissions Targets and Strategies of Germany 12



Development of German GHG emissions by sector \INuppertal
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Emission of greenhouse gases covered by the UN Framework Convention on Gimate

Million tonnes of carbon dioxide equivalents

substantial
greenhouse gas|
neutrality

1990 1995 2000 2005 2010 2015 2019 Target Target Target  Target
2020%%x  2030%x  2040%x  2050**

B Energy Industry M |ndustry* B Transport ® Households Commercial/Institutional B Agriculture B Waste and Waste Water B Other Emissions*
Emissions by UN reporting category, without land use, land use change and forestry Source: German Environment Agency, National Inventory Reports for the German
*Industry: Energy and process—elated emissions fromindustry (1.A.2 & 2); Greenhouse Gas Inventory 1990 to 2018 (as of 12/2019) and estimate for 2019
Other Emissions: Other combustion (rest of CRF1.A.4, 1.A.5 military) & fugitive emissions from fuels (1.B) from UBA Press Release 15th of march 2020

** Targets 2020 to 2050: Energy Concept of the German Federal Government (2010)
2019: Short-term forecast, emissions from commerce, trade & services contained in Other Emissions

Source: UBA (2020)
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Historical GHG reductions and 2030 targets by sector

GHG emissions by sector in 1990, 2018 and 2030 sectoral reduction targets (CO,eq)
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A closer look at the energy sector

Measures and challenges to reduce CO2 emissions



A closer look at the energy sector Wuppertal

Institut
> Key challenges:
« Shift from fossil to renewable electricity
 Increased electricity demand (electrification / sector coupling)
« Shift from fossil to renewable liquid & gaseous energy carriers
Current policy > Legal basis for achieving the targets in

the energy sector:

97 GW  Renewable Energy Sources Act
new solar & wind capacity per year e Coal Phase-out Act
« National Hydrogen Strategy
A Coal phase-out by
; 2038

O <10 GW by 2035
installed electrolyser capacity
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Regional Job Losses

We resist! — Against the social black-out of whole regions!
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The fear of job losses in coal regions were a strong barrier
to more ambitious climate targets / early coal phase-out
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Coal jobs over the time in Germany Wuppertal
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Coal mining jobs decreased from over 750,000 to less than 21,000 in 2016.
This was driven by purely economic reasons.
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Employment in the energy sector Wuppertal
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New jobs in renewables outnumber job losses in fossil energy
.... on national level — but with winners and loosers on regional level
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Renewables
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Are costs a barrier”
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Costs for renewables have gone down dramatically for wind and solar

and are in the range of new fossil fuel power plants
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Struggle for acceptance of wind energy
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> Installation rates for on-shore wind have
declined in recent years

> Local protests against wind are one of
the key barriers
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The path towards climate neutrality

Climate ambitions have been rising

A scenario for climate neutrality by 2050



Development of national GHG reduction targets \INutl?tpirtal
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German greenhouse gas emissions and reduction targets
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> In 2016, Germany’s Climate Protection Plan aimed for -80% to -95%
reduction by 2050.
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German greenhouse gas emissions and reduction targets

1400

1200 \

1000

800

600

400

200

>, ¥
A\ Previous target
\\ —80% to —95%
u

0 T T T T T '100%
1990 2000 2010 2020 2030 2040 2050

> In 2019, the newly passed Climate Protection Law proclaimed climate
neutrality as the nation’s goal for 2050. Interim targets were not revised.
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German greenhouse gas emissions and reduction targets
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> In 2020, the EU raised its 2030 target to -55% as part of the Green Deal.
For Germany, this would imply raising the national 2030 target to -65%.
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Methodoly excursion Wuppertal
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What are scenarios ?
» Scenarios are not a prediction of the future
nor are they necessarily linked to political commitment
> They describe possible future pathways and can be used as
a tool to understand challenges and options of how to reach a target better
A
Relevant
characteristic (X)
of the system _
Scenario B
(extreme)
Relevant Scenario B
characteristic (Y) (trend)
of the system
Scenario B
(extreme)
< Empirical data
(historical development)
i >
time

present
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Exploring pathways to climate neutrality Wuppertal
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> What does a climate-neutral Germany look like?
> How do we get there?
» Scenarios are a way to explore possible future pathways Q20 Ot

Klimaneutrales Deutschland

> There are a number of existing detailed scenarios showing

Zwischenziel von -65% im Jahr 2030 als Teil des EU-Green-Deals

different developments toward a low-carbon future

> In 2020, Agora Energiewende commissioned a study to
explore a scenario which:

» reaches climate neutrality by 2050

 considers current targets and political developments at
national and EU scale

 explores all key sectors under the German Climate
Protection Law

* is as progressive as necessary and as conservative as prognos _ @smmsr O v
possible
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> In afirst phase, the 2030 target is raised to -65%. All sectors contribute to
reaching it.

Transport Buildings
14 million electric cars, Make green retrofit rate 1.6%
30% of road freight per year, 6 million heat
kilometres electric, more pumps, greater expansion of
public transport, cycling, district heating

walking and rail

Agriculture
Reduce manure, reduce livestock,
ferment agricultural waste
-73

858

-207

-72 ] 438
>
'52 _12 _5
Energy sector
Phase out coal by 2030,
with around 70% of elec- Industrv Waste
tricity generation from Introduce DRI, eliminate coal, Expand
renewables, decarbonise use H2 for steam landfill ventilation
district heating, use H:
2018 2030
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Reaching near carbon neutrality \INuppertal
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> In a second phase, total emissions are reduced by 95% until 2050.

Energy sector Buildings
Make power generation 100% By 2050, ensure that 90% of living
renewable*, replace fossil fuels with space has received green retrofits
H2, decarbonise district heating or has been built for energy

efficiency; complete shift to
climate-neutral heat production

Industrie

Use H> and biomass for

high temperature Transport

industrial heat, H for Electrification of passenger

steel, chemical recycling, cars, C0,-free freight

CCS for process emissions transport, further expansion Aaricult

of public transport griculture

Reduce fertilizer use,
reduce livestock,

438 ferment manure

-

Waste

— ——
-63 114 -3 I

2030 2050

* Includes power generation from renewable hydrogen together with stored and imported renewable electricity.
Prognos, Oko-Institut, Wuppertal Institut (2020)
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Residual greenhouse gas emissions Wuppertal
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> 62 million tonnes of annual greenhouse gas emissions still remain in 2050.

Residual emissions after 95% reduction

in Mt COzeq
62

Waste 5

50
Agriculture

40

Buildings 30

20
Industry (process

emissions, waste) 10
Energy sector

(waste incineration) 0

Source: Agora Energiewende et al. (2020)
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Reaching Net-Zero

Wuppertal
Institut

> These residual emissions are offset by negative emissions to reach net-zero.

Residual emissions after 95% reduction
in Mt COeq

62

Waste

Agriculture

Buildings

Industry (process
emissions, waste)

Energy sector
(waste incineration)

Source: Agora Energiewende et al. (2020)

Carbon offsets from negative emissions
in Mt CO,eq

-60
Green naphtha

-50

-40 Industry
BECCS

-30

— BECCS

-10 Energy sector
DACCS

0
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A closer look at the energy sector Wuppertal
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» The Agora scenario implies that current regulation on the transformation of the
energy sector is likely insufficient for reaching German and EU climate goals.

Current policy Agora Scenario

9.7 GW 15.5 GW
new solar & wind capacity per year | new solar & wind capacity per year

A Coal phase-out by Coal phase-out by
; 2038 2030

O <10 GW by 2035 01 oy AUE

installed electrolyser capacity 25 GW by 2040

installed electrolyser capacity
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Climate neutrality by when?

Is climate neutrality by 2050 in line with the Paris agreement?



Should ambition be raised? Wuppertal
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> In the PARIS AGREEMENT, parties agreed on “holding
the increase in the global average temperature to well
below 2°C above pre-industrial levels and pursuing
efforts to limit the temperature increase to
1.5°C above pre-industrial levels, recognizing that

this would significantly reduce the risks and impacts VV/

of climate change.” \( C
\\

» Is Germany doing its fair share W

to ac h I eve th | S g Oal r) United Nations Framework

Convention on Climate Change

> According to calculations by the GERMAN COUNCIL OF
EXPERTS ON ENVIRONMENTAL ISSUES, current targets
will not suffice if Germany is to contribute fairly to
reaching the 1.5-degree goal.

2050 \S FAR TOO LATY
'S

— -— -~
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What would 1.5° degrees mean Wuppertal

for Germany’s climate ambition? Institut
Assuming that every person on earth had the right to emit the same amount of
greenhouse gases
then the German energy sector would need to be carbon neutral by 2035

Current policy Agora Scenario FfF Study

9.7 GW 15.5 GW 25 - 30 GW
new solar & wind capacity per year | new solar & wind capacity per year | new solar & wind capacity per year

~ Coal oh ‘b Coal bh ‘b Coal phase-out by
oal phase-out by oal phase-out by ASAP
%ﬂ 2038 2030 (well before 2035)

O < 10 GW by 2035 10 GW by 2030 70 - 90 GW by 2035

installed electrolyser capacity 25 GW by 2040 installed electrolyser capacity
installed electrolyser capacity
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Climate targets are being revised - and will become more ambitious
Increasing targets on EU level lead to more ambitious targets in Germany

Specific sectors:

> electricity - sector with best reductions / achievements
but current RES installation rates are too low,
coal phase-out is decided, but too late

> transport - very difficult because of high importance of car industry

> industry - change of paradigm: low achievements in last decade - but carbon
neutrality by 2050 becomes more and more an established target

Right framework conditions are important: long-term targets, carbon prices
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Timon Wehnert | timon.wehnert@wupperinst.org
Jenny Kurwan | jenny.kurwan@wupperinst.org

Annika Tonjes | annika.toenjes @wupperinst.org

Thank You For
Your Attention

For further information please see:
www.wupperinst.org
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