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More than 20 years in international energy ventures eu 0%4(9

Origination ° PI"OjeCt & interim

management
. Bringing the client’s idea

into a Business reality. Being your best employee,
not the smartest.

Analyses & strategic Regulatory advice &

consulting forensic

Focus on the core of the Proven expertise and

issue academic qualification
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\W One third of the produced energy is of renewable origin en 020469
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The big 5 retain more than 65% of dispatchable generation 2019
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Others

Others
25
. RWE RWE
% GW
Vattenfall
Vattenfall EnBW
LEAG )
EnBW LEAG E.On/Uniper

E.On/Uniper

Generation capacity and production, without renewables, railways and selfconsumption, according to the definition of the Bundesnetzagentur
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Nuclear phase-out plan

9.5 GW
7.0 GW
3.0 GW

2018 2019 2020 2021

Enetwork 2019

76 TWh nuclear to be replaced by 2023

2022

First 4.4 GW onshore
out of EEG in 2020

l

EEG renewables plan

200 GW
60 Hydro
120
80
40 Onshore
0 Biomass
2023 2017 2019 2021 2023 2025 2027 2029
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\ SameBoat/ Strong focus on 229 TWh coal-fired production 2019

CO2 reduction targets:
whole Germany & energy sector
CO2 MioTn eq
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28%
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%meBoat/ Will renewables replace nuclear & coal to meet CO2 targets? e 0%469

CO2 reduction targets: 2017-2020 2017-2030
CO2 MioTn eq whole Germany & energy sector TWh - 34 CO2Miotn -135 CO2Miotn
1.250 150
28%
1.000 o 100
750 § GEs
§ - 50
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1990 2017 2020 2030 2050
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How can market forces push coal out of merit? 2019

EUAA Period 3 (2013-2020), Daily auction. EUR/tnCO2

30,00
25,00
20,00
15,00
Fossil fuel switch to CCGT kicks in
for less efficient (hard)coal plants
10,00
5,00
0,00
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Decarbonisation will not be left to pure market forces cu “)%!lcg

Coal Ph Out Plan 2017-2020 2017-2030
GW oalFhase TWh TWh -34 CO2Miotn -135 CO2Miotn
50
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. 100

35 PN B .. ........ : e
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2018 2023 2030 2038

Additional Nuclear Coal

Renewables Phase Out Phase Out
by EEG
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7 Could security of supply be in jeopardy? 2019
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Peak Demand 2018
23.02.2018@11:00 Nuclear & Coal Phase Out
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1UU%

EEG targets as % Gross Demand BIOMASS 0.15 GW/a 2017-19
Tenders >0.15MW 0.20 GW/a 2020-22

>80%
80%
ONSHORE 2.8GW/a ->2019
. 55-60% Tenders >0.75MW 2.9 GW/a 2020->
40-45% OFFSHORE 6.5 GW by 2020
40% 36% 15 GW by 2030
20%
0% Extra tenders: Date tbd.
2017 2025 2035 2050

Technologies: Specific & Blind
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EEG Auctions resultsonshore undersubscribed since May 2018
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sameBoat Gas Production, imports and transit. 5019
Biogas )
I TWh 22 importers Storage Max.
Reserves exhausted 1.677 TWh 4 TWh 2\230 TWh

—> |nland

202 )
by 2026 0 TWh
RUS + CIS, 65%
NOR, 17%
NL, 0% <«——— Production ends
Others, 3% by 2029
cz 50% Consumption
0 Export
L 14% 936 TWh
CH 12% 744 TWh
FR 11%
AT 7%

Others 6%
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Strong geopolitic quarrel behind Nordstream lines 2019

sameBoat),

FINLAND
= RUSSIA
&?‘
Q< =
Q <
% ((9 ESTONIA
N
F T 29% KAZAKHSTAN
DENMARK 50% » JAMAL EUROPE

NORD STREAM 1&2

) KINGDOM
NETHERLANDS

GERM
BELGIUM

LUXEMBURG g A = 2 1 %

DRUSCHBA ->TRANSGAS

\A
GEORC AZERBAIJAN

FRANCE o ROMANIA i,

SWITZ.
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\W Low and High calorific gas markets en 0%469

TSOs:

- Gaspool (GLP)

- NetConnectGermany (NCG)

which operate both L- and H-Gas markets

ends by 2030.
Pipeline conversion
programme.

H-Gas covers
over 70% demand.

B L-Gas Gebiete
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Price formation and
adjustment mechanisms
In Germany

Dr. Carsten Trapp
Senior Analyst, Wattsight
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About Wattsight

* We are a leading provider of data, analysis and
consulting services to the European energy market.

* Formerly known as MKonline, Wattsight was
demerged from the Norwegian portfolio
management firm Markedskraft in 2017

* Over 350 subscribing customers, including some of
Europe's largest power and energy companies and
financial institutions.

* Over 35 employees including experts in power and
energy markets, climate policy, mathematical and
economic modelling, forecasting methodologies and
market reporting.

» Offices in Arendal, Oslo and Berlin

Enetwork 2019
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Wholesale market

Market Fofwards Day-ahead
participant trading

Intraday
trading

Submarkets of the electricity market in Germany, chronological representation

Gate closure

Delivery time

Contracting of balancing capacity ’

Use of

IS L. _

balancing energy ’

Billing through
imbalance settlement

Trading

Delivery

Billing

Source: Own graphic based on data provided by Frontier

SMARD: www.smard.de

Enetwork 2019
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Forward: OTC and Exchange trading

2018 OTC POWER LIQUIDITY SECOND-HIGHEST ON RECORD EEX PHELIX POWER LIQUIDITY RECOVERED?

TWh TWh

9,000 200
BMDe UK WF Wit AN BMHu MEs = Cz M Others B German-Austrian futures Germany only

150

100

50

Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct
2011 2012 2013 2014 2015 2016 2017 2018 2016 2016 2016 2016 2017 2017 2017 2017 2018 2018 2018 2018
SOURCE: ICIS SOURCE: EEX

e 20-30% of trading volume through exchanges

* German-Austrian price zone split 1 October 2018

Enetwork 2019
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Day-ahead: Market coupling price

£ MWh

1.500 .00
Ask curve

1,250.00
1,000.00
750.00

500.00
MCP: 68,61 €/MWh
MCV: 24 097 MWh

250.00
Bid curve

-250.00 07.05.2019, hour 20-21

MWh
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Day-Ahead: Evolution of German merit-order

Merit-Order Germany 2008 vs 2015

200
a 2008 T -
2o 65 - —
160 =
35 B
g 9 i 60 -
120 Sa 55

, . 2015

=
= .
§ = 50
S 80 L 45 -
> m4ﬂ
m -
Renewables ol /]
9 boom A— Slow growth & 39
efficiency 20 -
, ' ) 4.5% -13.6% 12.4% -78.0% 8.0% -24.4% [
0 40'000 80'000 120'00( * o O O = .
g 3 % 8 g I &
Capacity in MW ~ = it < p Eé' O &
Q c [ o]
= @ u
wind solar msmbijomass A nuclear A lignite A hardcoal 4 gas A oil

European Power Market Summit 2016, European Power grids and markets: View from the Trading Floor; Axpo; 2016
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Day-Ahead: Negative prices

80.00 400.00
7000 350.00
60.00 \'\ /\—\ 300.00
000 23.04. 12:00 250.00
B import Balance -10.053
40.00 Conventional > 100 MW 16.829 200.00
30,00 Wind 30.961 150.00 Ry
= Solar 27.701 ' =3
(D e
= 50,00 B Load A _ 66.803 10000 O
£ B Day Ahead Auction (right axis) -9.98 %
[=]
[
10.00 50.00 §
0.00 - V- 0.00
-10.00 -50.00
-20.00 -100.00
-30.00 -150.00
-A0.00 -200.00
22.04. 00:00 23.04. 0813 2404 12:00 2504 15:46 26.04. 1933 27.04.23:20 26.04. 23:00
Date Energy Charts, Fraunhofer ISE
Datasource: 50 Hertz, Amprion, Tennet, TransnetBW, EEX, EPEX SPOT &y !
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Minimum generation and inflexible generation
p 30.000 -
A Low Demand High Demand

25.000 -

20.000 -
3
S
£

ugn 15.000 -

Lo kT Inflexible
Loac 4 eneration
Base 10.000 - g
I'OadFIex
Base Q ..
Load, e, 5.000 - Minimum
Must- generation
Run 4.64 4.556 4,525 4.626 3.155
0 T T T T
06.09. 18.11. 29.11. 30.11. 26.12.
BNetzA, Bericht Uber die Mindesterzeugung, 2017
Enetwork 2019
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Feed-in tariffs: Example onshore wind

EEG 2000 EEG 2004 EEG 2009 EEG 2012 EEG 2014 EEG 2017

Starting remuneration
(min. 5 of 20 years)

o T Y— [
9.10 ’ 4 e, P

10

s b
8 . 1
7.65
7 -
Base remuneration
(remaining period)
6
- 6.19
g 5.39 .
T 5 ——
w 4.97
3
4
First onshore
3 wind auctions
(May & Aug)
2
Note:

1 remuneration is guaranteed for 20 years
based on rates in year of initial operation.
Very productive units fall to base
remuneration after five years.

A

2 B ; , : 3
1000 '100\ 'LQQV 1065 100 '100() '1,00(\) ’LQQ,\ 100% 100‘:) 10‘\'0 ')_Q\\ 10‘\1 10‘\‘5 ".,0\3. 10\(3 10\& 1Q\1 10\% 20

Clean Energy Wire, Data: BNetzA 2017, Windmonitor Fraunhofer IWES
Enetwork 2019

Madrid - 20 y 21 mayo 2019




o\/ WATTSIGHT

IntraDay: Trading volumes

DE/AT/LU BB FR B UK B NL I8 BE B cH I OTC Registration DE - 15-min continuous DE - 15-min auction [l UK - half-hour auction

@8 AT - 15-min continuous [ CH - 15-min continuous
50 12.5

EPEX Spot, www.epexspot.com

* Hourly & 15-min continuous trading (pay-as-bid based on limit order book)
e 15-min auction (uniform clearing price using EUPHEMIA algorithm)

Enetwork 2019
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IntraDay versus Day-Ahead price

120 - - |
EPEX SPOT intraday and day-ahead prices from 17-Dec-2014
100 F Intraday: std: 14.36 mean: 39.31 median: 42.00 |
Day-Ahead: std: 9.40 mean: 38.74 median: 43.67
80
c
<
= 60- |
5
L 40\ \/
L=
o 20
8
o
0
Minimum and maximum of intraday price-
20+ . . , s
Volume weighted average intraday price
—Day-ahead price
_40 | | | I I
00 04 08 12 16 20

Delivery time in hours

Martin, German Intraday Electricity Market Analysis and Modeling based on the Limit Order Book, 2018

Enetwork 2019
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Balancing market

€/MWh

180
g e * Suppliers receive capacity price for
2 10 securing reserve capacity and energy
£ 100 price when being activated
. 80 .
-g 60 marginal value: 31,84 <t (pay-aS-bId SYStem)
o A0 o
S 20
= 0 e

TREg2ggisesgsgsiisg283mw * Tendering: merit order based on
8 €/Mwh mixed price = capacity price +
= o | energy price * activation probability
9 1200
& 1000 Activation
; 800 ?
2 * Activation: merit order based on
5 200 energy price
Enetwork 2019 33

Madrid - 20 y 21 mayo 2019



VWATI’SIGHT
Balancing market

Average Balancing price
in Euro/MWh

107.94 102,30 107.11 107,85

84,36 o
1542 75,00
£3,00
I I 50,17 I
3,10 -0,64 4,77
843 1280

. 1412
-1':',.2';" quzz

-42 67
2009 2010 2011 2012 2013 2014 2015 2016 2017

Ocipi K- 0
BNetzA, Monitoringbericht 2018 m Positiver NRV-Saldo MNegativer NRV-Saldo

Mio.

1000

(=]
=]

0

600

B
o

0

200

Balancing market development

€ Anzahl

. 60
40
20

0

2010 2011 2012 2013 2014 2015 2016 2017
[ Capacity Energy Number of Next Kraftwerke based on BNetzA Monitorringbericht 2011-18
cost cost suppliers

e Uniform balancing energy price (reBAP) for whole Germany per % hour

* Price based on TSO’s payments for activated control energy

Enetwork 2019
Madrid - 20 y 21 mayo 2019
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Electricity price for households

Durchschnittlicher Strompreis fiir einen Haushalt in ct/kWh und Anteile in %
Jahresverbrauch von 3.500 kWh 28,84 29,14 28.70 28,80 29,28 29,47 30,22 a +77 %

25,23 25,89
+ 292 %
52% 54% 55% 54% ’

23,21 23,69
21,65
20,64 ’
19,46 e
- . ’
0 o
399 [ 40%
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

H

B Steuern, Abgaben und Umlagen
Netzentgelt inkl. Messung, Messstellenbetrieb, (Abrechnung*)

- ]
Beschaffung, Vertrieb BDEW, Strompreisanalyse, Januar 2019
Enetwork 2019
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Taxes, levies & surcharges for households

0,08 -o 03
+0, 84 ct/kWh
2016:

16,06 ct/kW 15,98 CtKW 15,95 ct/kWh

@20,‘3 15,13 ct/kWh 14,91 ct/kWh 0,006 0,011 0,005

2014: 2015: 15,53 ct/kWh
0,040 -g 388 o 0,037 -0415

Umlage f. abschaltbare Lasten* 14,29 ct/kWh 0.009

Offshore-Netzumlage** 2012: 0,250 0250 I 0445 0,438 R 0,305
11,73 cukwn 0,329 , ! 0,280
: 0126 178
§ 19 StromNEV-Umlage ’
e 0,151 6240 6470 6354 6880 6792 6405

KWKG-Umlage

EEG-Umlage 3,592

Konzessionsabgabe***

0,150 5,277

Mehrwertsteuer 19% 413 4,60 4,65 4,58 4,60 4,67 4,71 rd. 4,9
r T T ' 0,051t —————— -0,028* T )
BDEW, Strompreisanalyse, Januar 2019 2012 2013 2014 2015 2016 2017 2018 2019
Enetwork 2019

enéjdak

2019

92,8% 0,02%

e 1,4%

1,0%

0,9%
21,2%
16,0%
2019

36
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Electricity price for industry

Durchschnittlicher Strompreise fur die Industrie in ct/kWh
Jahresverbrauch 70 Mio. bis 150 Mio. kWh; ohne riickerstattungsfahige Steuern

10,18 10,48 0.76 9,96

8.37 8,84
4,08
4,29

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 1. H;.
H nicht erstattungsfihige Steuem, Abgaben und Umlagen 2018
H Beschaffung, Netzentgelt, Vertrieb

BDEW, Strompreisanalyse, Januar 2019

Enetwork 2019
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2019
Renewable surcharge — Who pays?
* & . - -
Von den Verbrauchern zu tragende Kosten* fir das EEG 2019: 22,7 Mrd. € Stromverbrauch der Industriebetriebe
Selbstverbrauch aus eigenen
- Stromerzeugungsanlagen
(keine Umlage/2,56 ct/kWh Volle EEG-Umlage:
_ oder volle Umlage) 6,405 ct/kWh
Private Haushalte: 8,2 Mrd. € Industrie: 5,9 Mrd. €
22,7 Mrd. € Industrie, GHD,
Verkehr, 246 TWh
Landwirtschaft: (2019)
11,3 Mrd. €
Offentliche Einrichtungen: 3,2 Mrd. € Gewerbe, Handel, )
Dienstleistungen: 4,6 Mrd. € Geminderte
Landwirtschaft: 0,6 Mrd. € EEG-Umlage
Verkehr: 0.2 Mrd. € von 0,05-1,28 ct/kWh
BDEW, Strompreisanalyse, Januar 2019 ik ' =) (stromkostenintensive Unternehmen)
Enetwork 2019 38
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Development of renewable surcharge

14,0
122 123 123 124 123 12,2

1.9

n8 16 ns5

12,0 1,0 1.1

10,0

10,0

8,0

6,0

ct/kWh

4,0

2,0

0,0
2017 2020 2025 2030

B Power price [ Renewable surcharge
Agora, Stromnetze flir 65 Prozent Erneuerbare bis 2030

Enetwork 2019

39
Madrid - 20 y 21 mayo 2019




0\/ WATTSIGHT e “)%g
Gas market: NCG and Gaspool

g, 2017 Spot

e Spot price difference between Gaspool/NCG and TTF [€/MWHh]
' 4,00

9 TWh 3,50
——Gaspool-TTF

3,00
—NCG-TTF

2,50

2,00

1,50

1,00

0,50

P IR ERP DO OO D D DR D

. TR RN
NN AR AN
. N Nt N N ANy n

+48,0%
B,7 TWh
*

AOC

\- - 0. .\- - Q- '\- - Q- ’\‘ . Q- \- .
NN EOSING G AN R AN L AR R\ LY@
MONTNTNY N N Y N N DT N N R N N YN

Data: Metanopoly
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The German Power Market

Juan Bajo
Innogy

Enetwork 2019
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nnosy Power market design

Power market

Wholesale / Energy System operator Interventions by
Only Market services regulator or OS
Regulated OTC —{  Balancing ener — Redispatch
Market 5 &Y P
Feed-in
- F d — - ‘ ' —
orwar Forward Blind capacity management
] Spot — Spot — Winter reserve — Closure prohibition

Enetwork 2019
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Innogy Wholesale market liquidity (1)

Figure 20: Forward market trading volumes per type in the biggest European forward markets — 2017 (TWh)
» Germany is a very

DE/AT/LU . . .
France liquid market in
Nordics . .
Great Britain comparison to Spaln
Italy .
Spain » Physical deals are
Netherlands
Poland more common than
Romania financial
Hungary
Croatia
0 1,000 2,000 3,000 4,000 9,000 6,000 7,000 > N alffow s p rea d Su p tO
TWh
M Power exchange forward I OTC clearing Non-cleared OTC Ca |+3
Enetwork 2019

43

Madrid - 20 y 21 mayo 2019




O

: evejRak
innogy Wholesale market liquidity (I1)

Average bid-ask spreads (yearly product, 2019 delivery) in European forward markets — (euros/MWh)

0.8
0.7
0.6

05
04
03
1111}
01
o . N
GB IT CcZ NL ES HU RO PL

DE/ATILU FR Nordic

euros/MWh

Forward market churn factors and volumes (2017) and average bid-ask spreads (yearly product, 2019
delivery) in European forward markets — (TWh and euros/MWh)

16
1000 TWh
14 .
12
DE/ATILU
5 10
o
= 8
E ) Nordic
5 - FR
IR i 8
....................... .
) COZ.NLES ............................ i .
0 i) o HU ........................ °
0 0.1 02 0.3 04 0.5 0.6 0.7 08

Average bid ask spread 2019 yearly base-load product (euros/MWh)
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PhelixDE Baseload Year Futures

Best Best Anzahl Letzter Abs. Letzte Letztes Abr. Vol. Vol. Trade Anzahl offener
Name Bid Ask Kontrakte Preis Verdnd. Zeit Volumen Preis Bérse Registration Kontrakte
E;" 49,15 49,30 23 49,15 0,33 09:26 17.568 - 507.312 263.520 69.601
;?" 47,40 47,60 12 47,40 0,33 09:38 26.280 - 105.120 - 13.319
Cal-
22 48,10 48,40 - - - - - - - - 4.263
Cal-
23 49,10 49,75 - - - - - - - - 669
Cal- _
2 #
Cal-
25

Spanish Baseload Year Futures

Best Best Anzahl Letzter Abs. Letzte Letztes Abr. Vol. Vol. Trade Anzahl offener Kontrakte
Name Bid Ask Kontrakte Preis Verdnd. Zeit Vol Preis Bérse Registration Vortag
;gl- 55,60 - - - - - - - - - 2.126
;j l- 568
g; l- 298
;3" 47,00 : . : ; . - : . . 300
gzl' 46,00 : : : . : i : i : 295
o .
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nnogy Retail market

» Retail market very fragmented
» Switching increasing but still not in UK levels
» Very developed digitalization

Suppliers by number of customers

100.000 - 500.000 g 50107'000
71 1% 0-1.000
30.000 - 100.000 5% belieferte
123 Zahlpunkte
10% 291 Lieferanten
23%der Lieferanten

10.000 - 30.000

319 1.000 - 10.000
25% 468

36%

Enetwork 2019

Madrid - 20 y 21 mayo 2019

enéjdak
2019

Development of supplier switching (no
household customers)

2011 2012 2014 2015 2016 2017

“Big four” retail market share

261 TWh
161 TWh
75 %
63 %
RLM-Kunden S P-Kunden
andere Anbieter mCR4
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Aktueller Verbrauch

4000 kwh pro Jahr in 10437 Berlin
Angaben andern

Vattenfall Europe

Berlin Basis Privatstrom

Grundversorgungstarif voreingestelt
In der Grundversorgung wird Ihnen gesetzlich eine

Kindigungsfrist von 2 Wochen garantiert.

Tarif
[} Schnellauswahl

Gewerbekunde

Bonus einberechnen

Nur Oko- und Klimatarife

bis 12 Mo

Vertragslaufzeit

Preisgarantie min. 12 Monate

Kandigungsfrist

Verlangerung

Weitere Filtereinstellungen anzeigen

Enetwork 2019
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Market access & digitalization

0800 80 80 890

Tarifexperten-Tipp: Sicher sparen bei einem der gréBten Energieversorger @

VATTENFALL

(38640)

Flexibel und monatlich kiindbar: Vertrag ohne Preisgarantie @

innogydirekt

(]

Easyl12 Strom
% Kostenlose Bestell 0800 7234 663
inkl. 20 € Sofortbonus
inkl. 133 € Neukundenbonus
12 Monate eingeschrankte Preisgarantie
Optional: Preisgarantie fiir 24 Monate
Verivox gepriift

Tarifdetails v

innogy direkt Strom
inkl. 102 € Neukundenbonus
Menatlich kiindbar

Tarifdetails v

Ihre ermittelten Ergebnisse

VATTENFALL

(38640)

Easyl2 Strom

. Kostenlose 0800 7234 663

inkl. 20 € Sofortbonus
inkl. 133 € Neukundenbonus
12 Monate eingeschrankte Preisgarantie

Optional: Preisgarantie fir 24 Monate

enéjdak
2019

. s ac

M infodvea.de {0511 9848-0

UBERDEN VEA  UNSERE LEISTUNGEN  MITGLIED WERDEN REGINEE f} VEA-EXTRANET | VEA-ONLINE

DER ENERGIEEXPERTE FUR

Kestenfreie Expertenberatung
: DEN MITTELSTAND

Anzeige
Belcbtester 1.054,20 €
Anbieter
im 1. Jahr

ap———

BESCHAFFUNC MANAGEMENTSYSTEME pRESSE

STEUERN G UMEAGEN  ENERGEEFFIZIENZ

8 © | @ enmace - indepencent 07

<« B

emscc.de

1.057,66 € enmacc
im 1. Jahr
Europas am schnellsten
wachsende OTC
Sortiert nach: eigend

Energiehandels-
plattform
1.054,20 €

Beliebtester im 1. Jahr

Anbieter

00+ Hanger 185+ aieme

Die enma
Marktstimmung im
April

nw Gewinner des
) 20191

vor § Tagen
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Regulatory cornerstones:
Climate Change and Renewables

Dr Maximilian Uibeleisen
Ashurst LLP

Enetwork 2019
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Starting Point — Climate Protection Plan 2050

 Paris Convention (2015): limitation of global heating to 1.5 °C

* German “Climate Protection Plan 2050”: reduction of CO, emissions
compared to 1990 levels:

* 2020: 40%; 2030: 55%; 2040: 70%; 2050: 80-95%

* CO, Reduction across five sectors:  andungstes 1990 2014 2030 2030
(in Mio. t (in Mio. t (in Mio. t (Minderung in %
COz-Aq.) CO2-Aq.) CO:z-Aq.) ggl. 1990)
@schaﬂ 466 358 175183 @
Gebaude 209 49 —T0=T2 67 — 66 %
Verkehr 163 160 95-98 42 - 40 %
Industrie 283 181 140 — 143 51 -49 %
Landwirtschaft 88 72 58 - 61 34-31%
Teilsumme 1209 890 538 — 557 56 — 54 %
Sonstige 39 12 5 87%

Enetwork 2019

Gesamtsumme 1248 902 543 - 562 56 -55% 49
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Energy Sector: , Energy Transition”

* Mix of different measures, in particular:

» Exit from nuclear by 2022 Der Strommix in Deutschland im Jahr 2018

Mit rund 226 Milliarden Kilowattstunden lieferten Erneuerbare Energien mehr als ein Drittel der
deutschen Bruttostromerzeugung. lhr Anteil am Bruttostromverbrauch betrug 38 Prozent.

» Exit from coal by 2038 S—

Sonstige
Kernenergie 12.6;/"4 rd. kWh svz :::xr;:.om
» Massive increase in renewables 76 Mrd-kwh . [ 2% B .
’ 2,6%
. . -—
» Increase energy efficiency Erages — 45 462 Mrd. kWh
83,0 Mrd. kWh Erneuer- 7.2%
13,0% bare .
gesamt Energien (einschl. biogener
640,7 Mrd. kWh 2257 Anteil des Abfalls)
Steinkohle Mrd. kWh 51,3 Mrd. kWh
83,0 Mrd. KkWh 35_2% 8,0%
13,0%
Wind (Offshore)
19.3 Mrd. kWh
Braunkohle 3.0%
146,0 Mrd. kWh —
22,8% 92,2 Mrd. kWh
14,4%

Quellen: AGEB, AGEE-Stat ASENTUS FURR‘
Stand: 3/2019 ENEJSSIEENBA E
Enetwork 2019 © 2019 Agentur fur Erneuerbare Energien oV L uneadtichwy ‘._.,«...w de
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Increase in Renewables: The aim

German RES Act 2017

2,500 2,900 MW /year
Aim: Increase RES share MW /year (additional
in gross energy (additional f amount of 4 GW
consumption to at least amounts for - for 2019-2021)
55-60% in 2035 and 80% 2019-21)

in 2050 ‘

15,000 MW by 2030
(7,700 MW by end
of 2020)

» 200 MW 2020-2022

S B A RS R e e

Regulatory
expansion targets

Costs: About 15 bn EUR/year

Strong need for investments!

Enetwork 2019
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Increase in Renewables: Costs
-
Rekord |
EEG-Umlage
in Cent pro Kilowattstunde
Rekord
~3‘53— Mehrwertstever 16,0 %* : - Energiepreis
KWK-Umlage 1,0% f ~ . und Vertrieb 25,4%
Stromsteuer 7.2%
205 8§19 StromNEV-Umlage 1,1 %
' EEGUmlage 22,5%
e 1.31 @ Konzessionsabgabe 5,6 % . Ne'znurzungs-
088 ]02 | ) OffshoreNetzumlage  1,5% Surc arge entgeh» 19,8%
0.51 ,0'69 AbschaltUmlage 0%
025 035 042 —o o
02800 Sy | ] - = Stevern & Abgaben 54,

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20M 2012 2013 2014 2015 2016 2017

Enetwork 2019 52
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Renewables: Support scheme

* Since 2017: Introduction of auctions for tariffs instead of statutory FiT

e Result: Significant decrease in tariffs

 e.g. offshore wind 19,4 ct./kWh to average price of 5 ct/kWh (!) for projects to
be realised between 2021-2025

* Further risks associated with tariffs: permit, penalties, etc.
* Pressure on suppliers: e.g. insolvency of Senvion

* Awards partly below targets (e.g. onshore wind 2018 only 2,340 MW
instead of available 2,800 MW)

Enetwork 2019
Madrid — 20 y 21 mayo 2019
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Increase in Renewables: Obstacles

* Public acceptance: Increasing pressure by NGOs, municipalities,

politics against new projects — permits missing
»-\;; i’ 2 ST

* Grid expansion:

Vorpommern

Hamburg

Need for new transmission
grids: About 6,500 km (1,500
built so far)

BBBBBB

Enetwork 2019
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Subsidy-free RES — PPAs?

* Favourable regulatory regime V

e Business case: V

* Low tariffs in auctions; further restrictions to participate in auctions

* LCOE and capture price for RES decreasing, market price for electricity
potentially increasing (e.g. higher price under EU ETS, introduction of CO,
price, exit from coal, use of expensive gas peakers)

* About 25 GW of RES plants in Germany approach end of tariff period by 2025

e But: Still young and intransparent market, lack of experience (e.g.
,cannibalisation effect” of RES, volatility)

Enetwork 2019
Madrid — 20 y 21 mayo 2019
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Thank youl!
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