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S (EV) 22 E(Green Deal)

= A7
_ 7|T 2I_E EUQ»I- *|7:”7|. ||_$_|- |_E_Z‘| -I—|°:IOEO Al
- MR ERO| W QM IHE - “Green Deal”

® Green Deal, 2019-2024 7k 2|12 =4 Agenda
- ZW7|: A|47153 012 Y3t EU BA HEHY
+ 7|1 201E, 2050 7| 255
+ Q22 W2 THA

=ds R B /S
* i-IZ-I7|* HE EU7|¥o 7= A1 @ =2 ”" @

The EU will:

so/lE - el/ I g g 8F ML N>~ Y /s e
* %Zél 8|'J_ E%Z—-ll ?_I %;I §I_.I' Become Protect human life, Help companies Help ensure a
climate-neutral animals and plants, become world leaders just and inclusive
- . . =] (@] o by 2050 by cutting pollution in clean products and transition
=7[: COVID-19% BA917| tis : P :

technologies

“The European Green Deal is our new growth strategy.

o . . : ..
Twin Transition EU: Green and Dlgltal It will help us cut emissions while creating jobs.”

Ursula von der Leyen, President of the European Commission




Source: https://energyindustryreview.com/tech/enbw-and-dIr-using-drones-to-service-offshore-wind-farms/
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Analysis conducted before the invasion of Ukraine in February 2022

Renewables are projected to account for 80—90% of power
generation globally by 2050

Share of renewables in the power mix is projected to double in the next 15 years

Further Acceleration

Global power generation
Thousand TWh

22
18
3 5

1995

Share of re
newables'

w2

Other?
Solar

®

Wind offshore
[ Wind onshore

58

48

I ==
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Hydro Hy [l Fossilwith CCUS® [ Coal N
[Widrogen [l Gas B uclear

Other scenarios

87
83

CT4 AC4

89%

&
g

2050

In all scenarios, renewables are projected

to lead the power generation mix, reaching
80—90% in 2050. In the Further Acceleration
scenario, RES shareis expected to double in the
next 15 years, from 29% to 60%

Most of the growth in RES is expected to come
from solar and onshore wind, due to declining ¢
osts, and they are projected to make up43% a
nd 26% of generation respectively in 2050 und
er the Further Acceleration scenario. Off- shore
windis projected to remain limited to less than
7% of global generation due to permitting const
raints and policy hurdles, with potential to grow
further if constraints on onshore windsuch as la
nd use persist

Thermal generation is still expected to play a
n important role as a flexibility provider, with
gas providing substantial shares of base-load
generation up to 2040 in regions with favorable
fuel costs

Nuclear generation is still expected to require e
conomic support from policies, which is not yet p
resent in many regions as public acceptance co
ntinues to prove challenging

Includes solar, wind, hydro, biomass, BECCS, geothermal, and marine and hydrogen-fired gas turbines
Other includes bioenergy (with and without CCUS), geothermal, marine, and oil

Includes gas and coal plants with CCUS

CT refers to the Current Trajectory scenario; AC refers to the Achieved Commitments scenario

el S

Source: McKinsey Energy Insights Global Energy Perspective 2022; McKinsey Power Model
Global EnergyPerspective2022 12
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7,728 BE U MEZETE )ﬂt$ 8 O STHA X107} O R X2 (714 2ll=)
o= L At s 2 X HATpA AT}
' ' ZENQ . HIN R
A 897 = W09 512
' : ot 1.4:1
o= s 2 3= 55 >l el=E 291
FIEE= 1%62.3 stz B 55.1 *EHELYE
' n e | mTERTIA
T EFA r215.0 £ 0] 77.7
—°— 124.6 mMAENT| o= 26.4 mAHETIA

o 235.4 C F 85.4
d= 157.2 A0ra 20.1
. 306.7 — 87.9
Aora - 771 =54 37.8
=0l 344.7 cglC 108.5
=2 1734 ovwh  IEEE 25.9 S/MWh

x=d
( I-OZIE)

0.0 200.0 400.0 0.0 50.0 100.0 150.0

Source: = Al| Of| L X| 7| E(IEA), Key World Energy Statistics (September 2021)
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IASAE RS HE, 4 =4

Q AEVIASZAL L HAMO = 1980 A M2 L0 5l SHHO A Z2lof 2

Q EAZtAZ O MESH Hets 2o SHH O A EA[ZtAH[ES HIM MAZ L 2Eg5E Y

Q7IASAL GAH 2B F&, O|F= EAI7IA =222 & flof ZEA|SHA =z Het ER

| EANrE3E | NE/3EHE
1998 20164 H| 2(20214) (ZtAHE SXH[E F7h

HIEgtE 97.0% 95%  AMIA 19l (95%) 11.2%

3= 81.9% 86%  AMIA 5329 (85%) 13.0%

st 49.0% 82%  MA 5329 85%) 63.4%

Ol 2] 69.6% 82% 31.6%

42| 0f 55.1% 69% 22.6%

Oj= - 58% 20164 &= 21X 33.9%

A= 55% 68.5%

=2 42.0% 52% 32.7%

& Griffin, H. 2000, BEIS 2017, $t= ZA| 7tAE 3|, Y& = A|7tAF S|, US EIA 2017, Baratto, L. 2017 8
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Decreases
electricity price

—

Gas market Electricity market
e/m eMh XA Ol B 8 ING 7t Aok

€40~50/MWh = 55~69 /kWh
| - AT O FEHE NG €89/MWh (1238 /kwh)
e . .. ©AUZTEING 1258w
Subsidy for gas > %LH 2|SE—|'||% LNG 66‘?‘._-]/kWh

generation

4 Demand

Marginal electricity price

Reduced|
price
signal

Electricity price with
subsidy

Electricity cost savings

Marginal price with subsidy

Supply

Coal

Nuclear

3 Renewables

MWh -

=K. EE20[& A2 (Bruegel)
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Clawback measures on electricity market revenues proposed in major European countries

Price ceiling per technology Clawback Dates of Average power Inframarginal
(€/MWh) tax (%) measure price (2022*) generation (2021)

Solar, wind, nuclear: €130 90°% Dec.1, 2022 -
Lignite: €82 | Oil: €280 A Jun. 30, 2023

Nuclear, wind, hydro: €100 | Solar: 10-40% July 1,2022 -
€180 | Biomass: €130 | Biogas: €110 f Dec. 31, 2023

€233.8/MWh

France €276.4/MWh

Dec. 1, 2022 -
Jun. 30, 2023

. ; Not May 11, 2022 -
MGas price cap for power plants: €40 applicable  May 31, 2023 €174.1/MWh

Solar, wind, hydro: €180 100% €304.6/MWh

According to formula differing per 100% Dec. 1, 2022 -
technology and daily power price ? June 30, 2023

Wind, solar, hydro, nuclear: €87 45% Jan. 1, 2023 -
(£75) °  March 31, 2028

EU-aligned Proposed . ) Above EU Below EU
. . Legislated (national)
(legislated at EU-level) (national) average average

Source: BloombergNEF.
Note: Most price ceilings include exemptions for certain types of generators, for example small-scale generators.
*Average power price for 2022 covers January 1, 2022, to November 30, 2022.

Poland €167.5/MWh

€234.3/MWh




OR=" O OFd} I 2 AFLC
T8 TR BYE, S8 ZOAY 7Y
ZHE NGO T 7t A oK & A8 AH|10] 71 M E
Utility-scale solar PV Onshore wind
< 500 500
S 450 450
S 400 400
g 350 350
300 300
250 250
200 200
. ° &,

50 sz*‘&%_%"ﬁg’ o375 . o

0 oy
1|234123412341234123
2018 | 2019 | 2020 | 2021 (2022
Germany = France
UK ¢ Germany auction price

¢ Spain auction price ¢ UK auction price

EX: = M| 0of| 4 X| 7| 7+(IEA) Renewables 2022

U&Q-L__°8§009

{|||41|||41|||41|||4

2018 2019 2020 2021

ltaly —Spain
¢ France auction price ¢ ltaly auction price

1||

2022

13
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300,000
250,000
200,000 -
150,000
100,000 1
50,000

ail |j

Bio [l

wind [
Coal -

Solar

Nuclear [
Hydro [

Geothermal P

Natural Gas

242 USEER 2020, SR EAZH

L7 |2t 8010 3217t Mo =o| 20| Ha

| . hicl Natural Gas,
Electric Vehicle, 12.878

129,286
Hybrid, 113,449 _ >

- Hydro/Fuel Cell,
— 10,771

Gasolin/Diesel ,
2,036,753

Zt=: USEER, 2020, R2IEAZH




HLO|.S 1215 QF0k

RA+QII2} Hokok=4 400AS2{E 2140 S MR ol T3, EfL= L2 ¢ Bot
QIZa)lo|M ZHE O LR oflAboH (Al oferay) QImat SorHor L] OARHMAZR]) o iy

Wind/Solar/Storage Tax Credit 128 Grid Enhancement 28

Manufacturing Tax Credit 37 CCUS Demonstration 11 TREEEEL 7

Residential Efficiency/Improvement 36 Hydrogen Hub 9.5 120,000 1 119,525

Nuclear Tax Credit 30 Clean Vehicle Procurement 75

Clean Hydrogen Tax Credit 13 Clean Vehicle Charging Infra 75 100,000 -

Clean Vehicle Tax Credit 12 Nuclear Credit 6 84,352

Biofuel Incentives 6 Plugging Orphanend Wells 4.7 80,000 -

CCUS Tax Credit 3.2 Advanced Reactor Program Bl

USPS Clean Vehicle Procurement Fund 3 Be009 1

Clean Vehicle Factory Retool Fund 2

Grid Loan/Grant 2.86 40,000 1

Clean Vehicle Refueling/Recharging 1.7 20,000 -

Methan Monitoring/Mitigation 1.5 7,205

Clean Vehicle New Factory Loan 20 0

National Climate Bank Financing 27 S2AYPA RIZGPM a8
2tz QRIEZZA, Bloomberg, A2 {F2FEAZS A, Bloomberg,
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HI5HA| #foq21 T2 LAt2| Sy, BraZS fet
= Ad 2] 28 =t 2ot EHA AlE, dAe| A2 fet Yg ks tE =Y
= Of= L ditHIES MYER MEatehA w8 (O, BHE2|2t 17|22 Of= L dit 24, S¢S 2Z A= HIZ0| sileSH Cid| 28 =O0f)
* 2025WFE=Tle SEH2E BE2g Alg, 2033 0|F E2g TAIY S4, T 20221 ChH| Y EZ EEA BIS 75% 25 ZESHOF A2}

DE2E 0 2 ARAH= 2024A7A] BIHA ZOIE A&
PTCCULINMSA|, S4FH, 48 EIYE, 2[)
Year construction start Base credit Wage and Labor criteria Additional credit (domestic content share)

2022 $5.2/MWh in 2022 terms
2023 $5.2/MWh
2024 $5.2/MWh
ITC(FAMIMUSA, Ef2, siarSH, oA XEEA|, 2 )
Year construction start Base credit
2022 6%
2025 6%
2024 6%

MIHSA| (7| 2l/5=42F, FOHAI-OIM FA|, 2023 HEE] A|3H)
CHE 7,500 21
CHE 2|CH 4,000

2} C 2/cf 4Bt

S8 YEe

AUAF HOH T (4
2|0 322 /kg

Atz FREAS A, Bloomberg,

<&

$26/MWh(apprentices perform 10% labor)
$26/MWh (apprentices perform 12.5% labor)
$26/MWh(apprentices perform 15% labor)

Wage and Labor criteria

30% (apprentices perform 10% labor)
30%/MWh(apprentices perform 12.5% labor)
30%/MWh(apprentices perform 15% labor)

583} 55012/ T Q=2 BRI Of3t A0 2]
ED317} 2591221 0[3{0f2t 28
2424 23 1.48H TH2S 0 40] 28

+2.6/MWh(40%)
+2.6/MWh(40%)
+2.6/MWh(40%)

Additional credit (domestic content share)
+10%/MWh(PV : 40%, BESS : 40%, OFW : 20%)
+10%/MWh(PV : 40%, BESS : 40%, OFW : 20%)
+10%/MWh(PV : 40%, BESS : 40%, OFW : 20%)

A Tkg YLH0l| O LBIELA HIE 4kg Ol HH|2H E2 5
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m Renewable Eenergy
Manufacturing Tax Credit

= 52 L EX}2HA| O|HZ! A
SHet=7hSel D=t £t 214 ojofa 2 Residential Efficiency/Improvement
Clean Vehicle
= Hydrogen
m CCUS
® Nuclear
= 7| E}
22 Bloomb RS
TJRIAKR AIE A Mlof 2|2 2K s
solar wind batteries

solar module(thin-film, crystalline silicon): $0.07/W

solar module(thin-film, crystalline silicon): $0.04/W
wafers: $12/m2
Polysilicon: $3kg

Inverters: $0.0025-0.11/W(AC)
(varies by inverter type and size

Solar module backsheet: $0.40/m?2
Torque tube(for trackers): $0.87/kg
Structural fastener(for trackers): $2.28/kg

2= Bloomberg, R2IE2SH

Blade: $0.02/W

Nacelle: $0.05/W
Tower: $0.03/W
Offshore wind fixed foundation : $0.02/W

offshore wind floating foundation : $0.04/W

battery electrode active materials : 10% of costs

Batter cell: $35/kWh
Battery module: $ 10-45/kwh

Critical minerals: 10% of costs
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4,658
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2016 2017 2018 2019 2020 2021
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(MW/2)
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3M

Advanced Semiconductor Engineering
Amkor Technology
Analog Devices
Broadcom Limited
Corning

Hirose Electric

JCET

MegaChips

Molex

Nitto Denko

ON Semiconductor
Parade Technologies
Pegatron
STMicroelectronics
Sumitomo Chemical
Taiyo Yuden
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H2 Green Steel scoops $4.5bn debt
financing for hydrogen-based plant

European financial institutions including BNP Paribas
and Société Générale commit vast sums to Swedish
company and its green steel project

25 October 2022 20:41 GMT  UPDATED 25 October 2022 20:48 GMT

A hydrogen-based green steel plant in Sweden is one step closer to
becoming a reality after developer H2 Green Steel nailed down
commitments for a massive €4.55bn ($4.54bn) in debt financing from an
array of European banks and export credit agencies.

Zt&: Hydrogenlnsight, R2ISAEH
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