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OUR ROLE

We work for a modern, sustainable and
successful industry

= The BDI conveys the interests of German industry to those
with political responsibility in Germany, Europe and
worldwide. Vice versa, it evaluates current political decisions

for and with its member associations.

« The BDI perceives itself not only as the political representative
of the interests of German industry, but also as a discussion

partner and center of competence for economic policy.

We work 1
moder !
sustainable
success
industry
Germa
Euro




OUR MANDATE

40

Industry associations

The BDI is the umbrella organization of
German industry and industry-related

service providers.
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+100.000

Companies

With more than 100.000 large, medium and
small companies, the success of German

industry is built on its deep industrial value

chains.

+8.000.000

Employees

The represented companies have more than

eight million employees in total.
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Germany'‘s electricity sector

Demand & generation structures




Germany‘s power demand by sector

Industry is by far the largest consumer of electricity in Germany

Transport

Commerce, trade,
services

2022: Industry (mining,
' manufacturing)

491 TWh

German Power consumption

Households
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Source: BDEW 2023



Germany‘s power generation mix

Biomass Hydro

Wind (onshore & offshore)

Coal

(lignite & hard coal) 2022:

509 TWh

11% |
Photovoltaics
-+
5%
Natural gas Nuclear
Other
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Source: Statistisches Bundesamt 2023



A brief history of energy policy
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Objectives of energy policy — The energy policy objective triangle

Three (plus one) objectives for the German energy policy

Energy policy objectives

«A fundamental transformation of the G Climate protection
energy system is necessary to generate
sustainable energy. The conversion must e Security of supply

be affordable and ensure security of
Supply at the same time.» e Competitiveness

Q Abandoning nuclear

(Umweltbundesamt 2014)



Climate policy objectives
10

Direct steering

Direct steering through “pricing” and internalization
of greenhouse gas emission costs (emissions
trading)

i

* Introduction CO, tax
 Introduction of emissions trading
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Direct steering - Taxation of emissions (CO, tax)

Description

Effects

Description & effects

* Introduction CO, tax
* Introduction of emissions trading

}

Renewables + Nuclear + Gas + Coal

v

v v X
ro 1

Needed for security Forc?d
ou

@ Sustainability
® Security of supply
©® Competitiveness

Economic implications

v
v
x

Electricity prices rise due to (high) CO, prices

Indirect promotion of renewables through
higher electricity prices

Negative effects on competitiveness of
industry
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Climate policy objectives
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Direct steering

Direct steering through “pricing” and
internalization of greenhouse gas emission costs
(emissions trading)

i

* Introduction CO, tax
* Introduction of emissions trading

Multiple steering

A hybrid system using “pricing” mechanisms
parallel to subsidies and promotion strategies

v’

* Introduction CO, tax

» Introduction of emissions trading
* Promotion of renewables

« Promotion of energy efficiency



Multiple steering concept
13

Concepts combines different climate policy approaches

Pricing

Example: Emissions trading to make fossil
fuels more expensive

Regulatory law

Subsidies
Example: demand

closures of coal-fired
power plants by law

Example: feed-in tariffs
for renewable energy
sources

< BDI

Regulatory law Subsidies
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Multiple steering concept

Description

Effects

Description & effects

* Introduction CO, tax & emissions trading
* Promotion of renewables (subsidies)

y

}

Renewables + Nuclear + Gas + Coal

v
?

Direct subsidies

v v X
ro 1

Needed for security Forcted
ou

@ Sustainability
® Security of supply
©® Competitiveness

Economic implications

v
v
v

Direct promotion (subsidies) increases
expansion of renewables and lowers
necessary CO, price

Electricity prices rise slower than with direct
steering
Negative effects on competitiveness of

industry is lower than under direct steering
(with exemptions from renewable levy)



...but then Fukushima...
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Description & effects Economic implications
S * Introduction CO, tax & emissions trading « Coal capacity is partially required to secure
s * Promotion of renewables (subsidies) supply of energy
& * Nuclear phase-out until 2022 . CO, prices increase as a result of a higher
a) utilization of coal
‘ l * Nuclear phase out increases CO, price
Renewables + Nuclear + Gas + Coal  Electricity prices rise and influence the
” % :
= competitiveness negatively
g v x v v
0] A 0\ A
Direct subsidies Fc:)rﬁfd Needed for security
@ Sustainability X
® Security of supply ? Nuclear phase-out \/

% BDI ® Competitiveness ?
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...and the economic crisis...
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Description

Effects

Description & effects

* Introduction CO, tax & emissions trading
* Promotion of renewables (subsidies)

* Nuclear phase-out until 2022

« Economic crisis

v '

Renewables + Nuclear + Gas + Coal

4 X X v

Direct subsidies Forced unprofit-  Needed for
. able security

@ Sustainability
® Security of supply
©® Competitiveness

Economic implications

X
?

v

Coal capacity displaces gas; CO, increases
further as a result of higher utilization

Electricity prices fall due to lower primary
energy and CO, prices

Positive effects on competitiveness in relation
to other economies but low demand

Nuclear phase-out



The merit order and price-setting on electricity markets

Principles of electricity markets




Supply & Demand
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The interception of the supply- and demand-curve sets the market price

200
180

Demand-curve for
160 electricit

140

Pricing as result of supply
100 & demand

EUR/MW

60 Power plant operation

according to demand Supply-curve of electricity
production

available capacity [MW]

mmm Supply ——Demand

Marginal costs (i.e. costs for an additional unit of electricity) are key for pricing and dispatching
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This supply curve is referred to as «merit order»

19

supply

290lid

demand

>

capacity
other

natural gas (CCGT)

renewables nuclear coal
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Merit order in practice (1/2)
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140 |
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:ﬁ 120 Nuclear
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§ 100 m Lignite
=
. m Coal
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[ 60 Gas Turbine
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Other
20
0 = |
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Displaying only dispatchable capacity
Source: EWI 2021
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Merit order in practice (2/2)

250

N
o
o

150

10

o

Marginal Costs [EUR/MWh,(]

5

o

o

Displaying only dispatchable capacity
Source: EWI 2021

10 000

20 000 30 000 40 000
Cumulative Capacity [MW]
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Nuclear
mLignite
m Coal
m CCGT
Gas Turbine
m Oil
Other
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Price setting technologies Germany 2020

Coal-, lignite- and gas-fired power plants set the price for about 60% of hours

h/a

8784 3533

3270
2536 I -
Total DE FR NL PL Other
- RES Nuclear - Lignite - Coal Natural Gas - Hydro storage/pump - Other

Source: Blume-Werry, et al, 2020



Current energy crisis — bye bye coal phase-out?
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The Russian invasion of Ukraine sent energy markets into turmoil

Tough choices for Germany as coal
Bloomberg power stations return to keep people

Germany Revives Coal as Energy warm this winter g rewe
Security Trumps Climate Goals

cO

Germany's energy U-turn: Coal instead of

gas
Glrglr%lian
Germany puts coal power plant back on @he New ork Times

network after gas supply cut Germany will fire up coal plants
again in an effort to save natural gas.

Mothballed facility in Lower Saxony gets emergency permission to
run until April




Current energy crisis — natural gas prices
24

= Q4 2023 currently at 40 EUR/MWh

= Doubling of prices compared to the 2010-2020 average of 19 EUR/MWh

350
3200
250
200
150
100

50

JuL A OCT 21 JAN 22 APR 22 JUL 22 OCT 22 JAN 23 APR 23
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Source: ICE (Intercontinental Exchange), Q4 2023 ahead natural gas delivery, daily average future prices
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Current energy crisis - power prices

= Front year currently at 126 EUR/MWh
= Threefold increase compared to the 2010-2020 average of 41,1 EUR/MWh

EUR/MWh
1000

German Power Baseload Year Futures (Front Year)

800
800
700

& $ P K W I e W N ® & B W& o A e o

Soruce: EEX, 2023



Current energy crisis — hard coal prices
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= Q4 2023 currently at $100 tonne
= Return to somewhat normal levels in recent weeks

350
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Source: ICE (Intercontinental Exchange), Q4 2023 ahead API2 Rotterdam coal futures, daily average future prices



Current energy crisis — primary energy
27

= About 50% Russian imports = About 34% Russian imports =  About 55% Russian imports
= Even larger share for coal » Particular reliance for east- = Most important energy carrier
used in power plants (70%) German refineries for German industries

@ BDI mRussia WUSA wmAustralia mOthers mRussia mUSA mKazakhstan mOthers m Russia B Norway = Netherlands ® Others

Sources: VDKi, 2022; BGR 2022; BMWK 2022
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Main
use cases

Measures

Power plants (53%)
Steel production (41%)

Globally traded commaodity on liquid
world markets

Import ban on Russian coal since
August 2022

Predominantly transport
Heating fuel

Industry

Globally traded commaodity on liquid
world markets

Import ban on Russian crude oll
since December 2022 (tanker) and
January 2023 (pipeline)

Import ban on Russian oil products
since February 2023

Current energy crisis — Main use cases and measures

Heating of households & offices
(50%)

Industry (36%)
Electricity generation (12%)

Construction of LNG import terminals
Ramp-up of alternative supplies
Fuel-Switch in industry

High prices demand destruction

Lifetime extension for nukes & re-
activation of coal-fired power plants

Natural Gas



Reactivation of coal-fired power plants
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Bye bye coal-phase out?

Summer 2022: Plan to reactivate (mothballed) coal-fired power plants in reserves and delay closures that were part of the phase-out plan

About 6 GW hard coal-fired capacity

About 2 GW of lignite-fired capacity

BUT current legislation only allows operation of these power plants until 31/03/2024 (hard coal) and 31/06/2023 (lignite)

= Operating licence also linked to ,alert level” of the ,gas emergency plan®

Winter 2022: New plan on coal-phase out in West Germany by 2030

= 1,2 GW lignite-fired capacity that was supposed close in 2022 to be operated until 2024

Despite headlines suggesting a revival of coal an earlier phase-out is more likely than a delayed coal-exit
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Germany’'s Climate Change Act and next steps

Ambitious targets to transform the economy
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Germany’'s Climate Change Act 2021 (Klimaschutzgesetz)

introduces ambitious sector targets and greenhouse gas neutrality in 2045

Climate change act GHG reductions Power sector
(2}
c
v 740 256
N 0
S @ Mt CO.e Mt CO.e
5
-28%
@
=
- 438 108
3 Mt CO,e Mt CO.e
AN

(65% reduction vs 1990 level)
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Net power demand by application 2019 — 2045
32

Electrification of other sectrrs increase electricity demand by over 40% in climate neutrality studies

993

155
722

o
(o]

100 180

2019 2030 2045

Note: Net demand describes the cross-sector sum of domestic consumption without considering grid losses, power plants' own consumption, storage losses, imports, exports
Source: BDI Klimapfade 2.0

Carbon-Capture
PtX (H,, PtL, PtG)
District heat
" Heat pumps
Battery mfg.
B E-mobility
Process heat (industry)
B (CT, lighting (industry)
I Cooling (industry)
Il Mechanical energy (industry)
"l Power-to-heat
Bl Devices & processes (buildings)
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Core industry demands going forward

Bring down prices

Increase supply on the market

Speed up deployment of renewables by faster planning & approval procedures and allocated spaces
Quickly present power plant strategy to build H2-ready gas-fired power plants

A coal phase-out 2030 can only materialise with sufficient alternative supply

Introduce a short-term instrument to support electricity-intensive industries facing international competition
Reduce state-induced price components on electricity such as taxes & levies

Ensure electricity becomes more not less affordable for all
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https://www.youtube.com/user/bdiberlin
https://www.youtube.com/user/bdiberlin
https://twitter.com/Der_BDI
https://twitter.com/Der_BDI
https://www.instagram.com/der_bdi/
https://www.instagram.com/der_bdi/
https://www.facebook.com/DerBDI/
https://www.facebook.com/DerBDI/
https://www.linkedin.com/company/bdi-bundesverband-der-deutschen-industrie-e-v-/mycompany/
https://www.linkedin.com/company/bdi-bundesverband-der-deutschen-industrie-e-v-/mycompany/

