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WAl Consumption: Resource-friendly production and consumption
S“mw &ﬂh Km -, - Goods and products: Reviewing requirements and consuming in an environmentally CoONScIOus manner
- Producing food In an ecological mannes and using with consideration
Closing mataerials cycles: Promoting reusa, recycing and utiksation
Daveloping and promaoting new forms of consumption and production
Goavernement
. | Settloment: Concontrating sett!  aroa in high quality and developing it efficlontly |
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Reducing area conoumed for Iving, working and iInfrastructure
Implomeanting attractive, mixked and urban concontration
Reducing need for motorised private trafic

GOP par capla |+) m s | N 24 GOP par capha [4)

Reducing reguirements of bulldings and services (0.9, spaca)
Oplimising existing propartios from an energy perspoctive
Dosigning now DUBKINGS Tor minkmurm anargy consurmption
Using enargy-afficiont matorials and dovicos

~  Supplying properties with renewabio energy

Expanding production of gectricity rom renowablo sources
Enauning purchase of renewable alectricity in the iberallsed electncity market
Increasing hoat genaration and usage from local renowabilo Sources and wasto hoat

Increasing atiractiveness of pubiic ranspor/bicyclka/'walking
Reducing cross-border motorised private trafic

Using effcient, climate-friendly drive concepls

Reducing CO-aemissions of adation
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% market share

-  Bullding market after

3 e 7| X4

Buliding market
before Intervention

Buliding market
aner Mirst years

malinstreaming
ultra-low energy bulidings

el Policy effect
Energy
performance
certificates
s
L
MEPS for
bulidings

\ 4

Incentives

and Financing
Education and
tralning

|

RD&D and
BAT promotion
— Ve

(energy) performance of bulldings

Source: Wuppertal Institute (2012}, adapted from Klinkenberg Consultants {2006}




Value-Chain M, M3 3

;i

= st 3

AIZSEA =8

s
=

=2 A3} = =49 Value-Chain +

==

& 7124

Kk
Klo
oA
ok
<0

X

Ml

2A U N A5k} A

KK
=

BEMS KS

ujo
T

Ko
3l

BEMS ESCO At

Ko

BEMS EXx 3 X2

we—
gl . 2R
VR n e

PR
m A P A‘- foseszis]
69 Foveee ]
hy “o - .. o
mw"mm
Jrﬁvu'

104
&l

<d

K

= X
gu ot oo
o 9 K
o
g w2
_._H_ ‘ D+A
H o &
v W 84
g Ko
o W J
780 ofJ
MoH R
~ o
<Hd T <k




© HEHA SHAXEO)
IS [ERSE-ET)
PNV ¥

o CHFst M7| % ol
Ol 0f 2.7} 4

4
()

=92 ZE FOA|% 7ts S Z7IAIT &=tof| A =2 X (S-S 7|8 7Y S)0l JE
a4 S MELrds, EX 2SS /S AN HE BT ER

s 72 dotH, 324k otel 359 H#ERE 43 2A0| AKX ES
ASE HItAA=[C OHXI R L S MEtA S0 thell B7r8 8 H {88

80|, M2|gof chsl AlZo| o T B dsE7I HEY SHo| £xt 2R

‘45 7L HE=) M A=A

19 | mopus o
! I
. (g ——
B | Ay
MEZIE | | o mama=ne
! ‘ i ]
' ) ( Hrso HE
HEHHEE Herd gl Fat
\ || e AEAo
! I
) EgE e
] WE 2,
St

>

B8 omys
Nz

HE-71E
4587t 2%
X 2(AE, E7h

T ELLIE Lt oL
RER IR e
39 987 Law. .

pragatng L

of| x| 2z 5

8, ANEES

Sm- .'...;_ - M
| [HEH L Ij i A7y
LLJ 5 ARE L P

YA YLy,
2z e
HREHUE
H&-71& 87} -
EEUI|IEMA & dEAHUXI KNG
2|E

(15



&g 24718 |SE= fist XA

> 4

0Z

SSHUEA NAN Ssd= ?lol X W7 |AE Lt HEfA B2 28

> Chdet Xig X[ HAM0| SA7|HE0 2428 =80 2 5+ A7 /el =, 55 7| =712
M=ol AlE Tz Argd et X| A0 Cfot B719E 22 S detail?t X|[ M A7 52

» Proto Type, Trial Manufactured Goods |2} 3l 5 715 Sot A dtot=l BN ds &AES
el MA AN 7=, o4t XA A HE HS =2t s

=St

e HE5T7

. =80 A3

. o]0 s S
"~ (Death Valley) W Ch212] HiC} ehe| 5 &4 8%

-~ — (The Darwinian Sea)

& g \'-.l’ f‘
K - 1 &
\ / Innovation 215 AN VAN A




> REFAMY B4

\J

e S Ch7| RO SO =T 7| =70

e AME BeAN o 7o) X

HUANAE AlE7 S (18 RS

* SORRD M8
« NENENE

. ANLEEE 5

SERADTREA B8
- SAEE FUN0 2UEY S48
AN YT AA -> FPHS ¥
* FQEM VY BEH

MAIZ JofK 7} OrAlE £ QU= Al2|A

Qs 217§0| OFLl, CFFSH 20N 0|

|G| MR SO AT =2
CHZIE e g B2 Flofet He 714 2 ot

U

i +e 29 0

« RIS LSRN AN SFM
HOO| 7B 2333 O

« 20, 323 N2 HeU q8E 42

HAUZRHE 29 Y2

. WA AEE AlRITH ASEN
. 29Y O Wy
- HUTP JTAY PN

SUAE A % 37

HAE 3% 712 98 2 A%

LK |

A% & 3| DRE dAs

44 23

o i Rl b
aa 2952 48

gy | e

22312

-
e
|

g2 | 74

1y
:,'; ARH A2
h 24 || 42

ol ML 1§

7t A BS WA =
7hde A oA | A%t 5 O

o

=
-'

X

| 22 g MZ

B ]




> TOH(EF)o= ME, 4522 80| 0l 2HF 0| A Ol = =FHA| 2= 0f Tt & AlISH
2 BE(dsdu A AERY, Ssrs Rl 2X A MHEwE 5) & #HEl

> TRAOIA HEtA LYo HEH O|0|X| & F OfLat, SHE Al ol e =8 FEate
MEtL, UK 85 B2 E S0l M&dts FEotd U2 E/UA= AE 75

- EUS| DoP(Declaration of Performance)lllAl= MZXI7F HZE9| & &dH MEE =3 dsMdMAM M3

HSXP-Au W ol x| =] 4A GojE &% U B8
) A% § XAy
W MPHY 87 §§} NYAAEY B
&

)) HojEf EME ST EFXY
; USKE X-avl #uz2

+

2848 371 82
AZ U ZHEHY BE MY RE

URP, ABAL
CL LS

QAL He2 ot Als Hel AWE DAt £ FoH Alaota, Haots AIROR Mgt

Algol 3ot A8 S /RIS gt E1t 0| E5 AASH #a|, A50= 35 9




{F

S HAZES AUXISSIE TN E S8t FSMAIF Ti#

AL
=
2 Bt

=

A |

),

==

RER=
PN I PNEAR RS
= s

2

EI_}
M=ol H
et AAE

cd
=
(BEMS, Al A 5)
==
-

—_
-0

g2 A

HA
DLE
of 23}zl 0fLfX|

| AL Of| LA X[ A}

o
=
),
St
=

o|=
= O
H| S
A
=

|

| g ager saoR

Soams % Amenn e

e b e, (e e ——

HAFF A EPC

=
F=

ol
—




W
[
m“_.
11}
=

Tist

=
=

e MY HA

e

I
E

Z Al

OUTPUT O| Ot ouTCcoMm

MrHe = ™Ho
5 T < 7= T |

>

Jgi.
A
o

Al 8
EHA =

oL
OO

AH
o

X
o

o5

(=]

S0 7|1E MY, AAKERL
E-CYCLE X| & XA &

Lo

+ START-UP
ol =50 Aot

> =TSt

Energy Efficient

Buildings

N
-~
1
b/
¢
.
1
x
8
@

Awareness

Institutional

Source:nstitute for Building Efficiency, Johnson Confrols Inc,{2011




o AF LG




202045 7 14¢

!
[
L
I
il
K
I
KO
o
[Yp}
o
19X




a0
110

4
il
K
I
KO
o
[Yp}
o
19X




2050 &7| MEHA SHFE 27 KB MY &

—



4 <ir =

=0

x >
= T

712 i

fofo wm 4qr
= &l 1ol ro
ol T oF ul
< K K
~ =
s =
~ L
~
4r
rio
|
Kd
<r
o Mo
g m
uuI
<r
rio
vy
._..
<r
rio
o
a
SERCl
o
oF
Ir
Y
T i
Wﬂ I3
H ~~
Ell 0
_ o
[¥p)
o
N
<
g o
~N ]
=3
or
r
ol
oF
70
) £
o uf
~ T

140000

allil

120000

100000

80000

60000

40000

20000




5l
R K4 mo_.
o7 Ju 00 ot
IH =T W%
o+ <4 = Ao
T UEAr T

X
o
s]
—

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

2017

2016

2015

2014

2013

SAHAE

A= o 4 X|

®
_1/_
<
o
I
o
1S




NE for
OF ot
Irok
or X,
1B J|J 50
I 7 31
T <A<

H| HI=(1000TOE 7|&=

N
=)
S
—

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

2017

2016

2015

2014

2013

SAHAE

AtE: ol K|

4
iy
3
x
KO
o
[Yp}
o
19X




Alofed JIAE AH| HIZ(1000TOE 7|X)

JIABE Crerst
MO A 222
AZED S

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

2013 2014 2017

RSN WYRE =ESXLIR mHIOl CRI=EES

A= U A SAHEE

2020-07-13 2050 &7| A et




H| H|=(1000TOE 7|&)

SERIE

qro4qr
fo—ro 0
il a_. KU T
Kool o

k=]

—

o

TT

>

0.
ol Ad—Oko/| =3
VIIANT sVl Mo

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

2017

2016

2015

2014

2013

SAHAE

A= o 4 X|




0] (2013~2017)

"

800,000,000
" TEFH
9H 00,000,000
s
2l 600,000,000
500,000,000
400,000,000
M2 3tst
300,000,000
PN
200,000,000 HE| 55
=o—
100,000,000

2013 2014 2015 2016 2017

RN = DN [ =1 71— = o] |- R 1 /[ .= RN - ff o] P\ [PNYS ¥ = -7 ) SN F] = B SO | == I SR1 < o 1 SO — 1 15 S — |51 C P

Az SAE, HYM Y AL
X. AFOHE] A AFOH S AlOHE] = A =0 Al Kl AH A}OH

2050 7| AMEta g



A WA HIS (2013~2017)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

m7|EbH =

ESAYE, S Y EAL
. AFOJH] AH AOH S AlO{Hd = A = 4 Ad Al Xl AH ALOH

2020-07-13



o rio fo<ir
oF i RuMl0 i
xr olm ™ K4
g
4r
rio
ml

2017)

~
2016
— 1 X

| (2013

2015

— >
=t T
— ol

O
T

4
il
K
I
KO
o
[Yp}
o
19X

2 7Lt

o

| — B |
2014
= — T

=

H

8.

3 =

x %__u 1o
X0 3

1 _ an
- >
— = Mr/
S EI
ojn ol

KA

3

=
2013
g

h
0.25
0.2
0.15
0.1
0.05
0
NI

L) — TS of!




(2017)

0.25
0.2

L) — TS of!

0.15

0.1

: - - '

0

4r
ro

K

0
_I_

ALt

=8
=

oo

4
il
K
I
KO
o
[Yp}
o
19X




2020-07-13 2050 &7| MEHA LEE et



40,000

rm rzt

30,000

20,000

10,000

-10,000

-20,000

2020-07-13 2050 &7| M Eta
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of=H1 QOIS BEM 27} (AQEA|. 2015-
Ho = 42t —— = T-as71,
7| EvsH| 1 dsgEIE 44953 d&h= 2E=a ol X2 A= 0 HHEE S4

2015 vs 2017 01 ¢ -33.69 80.25 -0.63 45.94
2015 vs 2017 02 SHNES 2,532.58 -1,779.80 243.27 996.05
2015 vs 2017 03 =R -1,498.92 809.16 -299.44 -989.20
2015 vs 2017 04 = 820.39 -1,057.08 -73.70 -310.39
2015 vs 2017 05 M A 2,863.34 -1,882.98 -178.32 802.04
2015 vs 2017 06 g7 21,944.58 -16,965.19 -2,324.75 2,654.64
2015 vs 2017 07 A 73t 17,745.10 -13,911.42 828.37 4,662.05
2015 vs 2017 08 el -1,018.84 999.90 90.79 71.84
2015 vs 2017 09 2H -737.85 580.60 -41.11 -198.37
2015 vs 2017 10 AlHIE 11,868.04 -11,305.97 -138.46 423.61
2015 vs 2017 11 Y -30,908.64 31,074.93 503.02 669.31
2015 vs 2017 12 HE=% 1,234.27 -732.88 -102.06 399.33
2015 vs 2017 13 7IA 1,725.89 -841.11 359.96 1,244.74
2015 vs 2017 14 Hhe & 5,224.38 -3,398.88 -27.17 1,798.32
2015 vs 2017 15 Ll AZd 0 -1,408.26 1,318.94 -42.86 -132.18
2015 vs 2017 16 RSP -410.78 1,301.81 24.08 ?15.11
2015 vs 2017 17 AHS A -626.76 533.60 -142.89 -236.05
2015 vs 2017 18 2545 | -1,500.62 1,389.20 -196.79 -308.21
2015 vs 2017 19 7| B 2= 166.88 11.71 56.20 234.79
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OECD F&2 x7|2| M= &t 2| of|L]X|== H]12
(MJ/2010 USD PPP)
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European Green Deal
Sustainable Industry

Xt=: OECD

2020-07-13

Achieving the EU’s climate and environmental goals requires a new industrial

policy based on the circular economy.

3x o From 1970 to

2017, the annual
global extraction of
materials tripled and
it continues to grow.

-

1970 2017
Source: The International Resource Panel,
Global Resources Outlook, 2019

0 EU’s industry
accounts for

200/0 of the

EU’s emissions.

Source: European Commission,
EU Climate Action Progress Report 2019

0 More than 900/0

of biodiversity loss and
water stress come from
resource extraction and

processing.

Source: The International Resource Panel,
Global Resources Outlook, 2019

o Only 120/0 of

the materials used by
EU industry come from
recycling.

Source: Eurostat
2016 figures
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In March 2020, the EU will adopt an industrial strategy that will support the green S S
. - OlHXEACl &Y
transformation. (B, AW E S)o| =

£h4 519} iy 3}

+ 2030WMX| K| 27t
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E

+ Industries must be helped to modernise and exploit opportunities domestically and globally.
+ Akey aim will be to stimulate the development of new markets for climate neutral and circular products.

The decarbonisation and modernisation of energy-intensive industries such as steel and cement is essential.

The Commission will make a proposal to support zero carbon steel-making by 2030.
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0 Europe needs a digital sector that puts sustainability and green
growth at its heart. Digitalisation presents new opportunities for:

%\

Print  ISBN
PDF  ISBN 9.

+ monitoring of air and water pollution,

+ monitoring and optimising how energy and natural resources are consumed.

A2
NEE

© The Commission will explore the benefits for
consumers of ‘take-back’ schemes.

This will incentivise people to bring back their devices
— mobile phones, tablets or chargers for recycling.

The transition is an opportunity to foster sustainable
and job-intensive economic activity.

Xt=: OECD
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Section 1: Measures for Emissions Reductions

1.Energy: For energy transition/decarbonization,
pursuing every option
-Utilizing renewable energy as the major power source
-Reducing CO, emissions from the thermal power in line with
the long-term goals of the Paris Agreement
-Promoting CCS&CCU/Carbon Recycling
- Realizing a “Hydrogen Sodety”/battery/nudear/energy efficiency

2.Industry: Decarbonized manufacturing

-Use of CO,-free hydrogen ) ) 2. A|_|'?=]| . X‘” _7|<_|O=,-| 9_| E‘EI'El'ﬁ\_S;’_l'
Fasistod cang (29, CCU nuding artilphotoynthess + CO2free 3t0| =27 A2
-:.gt?i::?nr;atfa:ttiglzea:ﬁg?{ efficiency, and * (e'g' zero carbon STeelOﬂ EH 6'_1- %I'_-I
complete transition from fluorocarbons in mid-long term « OIZAOI pho’rosyn’rhesis% i etot
3.Transport: the challenge of CCu

"Well-to-Wheel Zero Emission” A A2
-Achieving the highest level of environmental parformance of ¢ H |'O| il l]H — Al’ o

Japadr}ese vehicles supplied wm:}dwgiae by %dDSO o =2lJ|HEOI X ES
-Road/transport systems using big data and IoT
prt systams using big - HIIH2Z fluorcarbonsZ FE 9 2t
4.Community and Living: St & 5}
Achieving carbon neutral, resilient and 2f &
comfortable communities and living by 2050/
creating the “Circulating and Ecological Economy”
-Capable communities and corporations to achieve carbon
neutrality even before 2050
-Shift to carbon neutral living (encouraging technology
development and dissemination to achieve net Zero Energy
Buildings, equivalency in stock average of housing and office
buildings/ shift of lifestyles)
-Carbon-neutral community building (urban city building,
farming/forestry/fishing villages building, and development of
distributed energy systems)

2020-07-13 2050 &7| MEta A
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Section 1: Promotion of Innovation
-Promoting innovation for practical application and wide usage of cross-sectoral decarbonization technologies leading to drastic

reduction of GHG, achieving cost that allows commercialization for social application
(1) Progressive Environment Innovation Strategy
-Setting clear goals such as costs, maximizing investment of public and private resources, discovering and creating technological seed%
in and outside Japan, setting issues from demands, strengthening support that leads to commercialization
+Challenging R&D, and enhancing alliances among R&D institutes with facilitation of international joint R&D activities
[Research and Development 20 for clean energy technologies{RD20]]
-Target setting and visualizing challenges for the practical use
- Realizing hydrogen cost equivalent to existing energy: e.g. lowering manufacturing cost of CO.-free hydrogen to 1/10
- CCU/carbon recycled products to be provided with costs equivalent to existing products, nuclear power(such as Reactor, Fusion)

(2) Innovation in Economic and Social Systems/lifestyle

Section 2: Promotion of Green Finance

- Appropriately “visualizing” corporate efforts in innovation etc. and mobilizing finance for innovation by financial institutions

(1) Mobilizing green finance through TCFD* disclosures and dialogues :#Task Force on Climate-related Finandial Disclosures
+Industry: improving TCFD Guidance & Scenario Analysis Guide / Financial sector: Formulating a guidance on green investment
-Facilitating dialogue between industry and financial sector (TCFD Consortium)
Promoting discussion and share the above initiatives with the world (TCFD Summit)

(2) Promoting initiatives to expand ESG finance

- Initiatives for ESG finance (Support to the issuance of green bonds, encouraging local ESG finance),
development of ESG Dialogue Platform, enhancing ESG finance literacy, ESG Finance High-Level Panel

Section 3: Business-led Promotion of International Application, and International Cooperation

Promoting competitive technologies and products with high envirenmental performance/
promoting co-innovation benefiting participants from both countries
(1) Promoting international application of decarbonization technologies together with policy/institutional development and

international rule-making
Promoting international application of decarbonization technologies and reductions of GHG emissions through development of business

environment by improving business environment including werking for institutional development in partner countries leading
international rule-making cooperating in building policy and institutional framework in partner countries and by international rule-
making (e.g. establishing public and private-sector initiatives in ASEAN, and developing appropriate international frameworks for
utilizing market-based mechanisms)

(2) Strengthening Development and Investment of infrastructure that contributes to CO, emission reductions
-Development and investment of energy and city/transport infrastructure that contributes to CO, emission reductions in line with the
long-term goals of the Paris Agreement (e.g. renewable energy such as offshore wind power and geothermal power, hydrogen,
CCS&CCU/Carbon Recycling, smart cities)

(3) Creating platforms for global scale decarbonized society building

-Supporting partner countries in the formulation of NDCs and mitigation measures, enhancing transparency in the overall supply chains

2020-07-13
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Under Pressure: Industrialised countries will feel the heat of Made in China 2025
Vulnerability of select industrial countries to Made in China 2025
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(Mcklnsey Global Institute Analysis, 2017)

> 7|=A 7154 (technical feasibility)
S5M0| 7|} 2 H|-E (cost of developing and deploying solutions)
L SA|Ee d3/A (labor market dynamics)
ZAA|A 3j|Ed (economic benefits)
TAHIet Atz 8/ (regulatory and social acceptance)
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A3t - AOLEStO| HMST 23
Early scenario Technical automation Early scenario
Late scenario potential Late scenario
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1st carbon budget
(2008 t0 2012)

2nd carbon budget
(2013 t0 2017)

3rd carbon budget
(2018 to 2022)

4th carbon budget
(2023 to 2027)

5th carbon budget
(2028 to 2032)

End of Budgetary

. 5 N
period(2050) : 100% by 2050

Reduction below 1990 levels
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Ramping up clean energy taregets

» O states have enacted standards mandating 100% carbon-free electricity
» More than 20 utilities have committed to carbon reductions of at least 80%

= Added up, these moves represent nearly 40% of U.S. electricity sales and almost a third of national utility carbon dioxide emissions
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Constituency Incumbent 2020 election ratings
Last Cook Daily Kos RCP
State PVI Senator election Jun 12, Jun 4, June 13,
2020 2020 2020
Alabama R+14 Doug Jones 50.0% D. Lean R (flip) Likely R (flip) Likely R (flip)
(2017 special)
Alaska R+9 Dan Sullivan 48.0% R Likely R Safe R Safe R
| Arizona (special) Rt5 Martha McSally Appointed (2019) Tossup Lean D (flip) Lean D (flip) |
Arkansas R+15 Tom Cotton 56.5% R Safe R Safe R Safe R
| Colorado D+1 Cory Gardner 48.2% R Tossup Lean D (flip) Tossup |
Delaware D+6 Chris Coons 55.8% D Safe D Safe D Safe D
Georgia (regular) R+5 David Perdue 52.9% R Lean R Lean R Likely R
Georgia (special) R+5 Kelly Loeffler Appointed (2020) LeanR LeanR Lean R
|daho R+19 Jm Risch 65.3% R Safe R Safe R Safe R
llinois D+7 Dick Durbin 53.5% D Safe D Safe D Safe D
lowa R+3 Joni Emst 52.1% R Lean R Lean R Tossup
Kansas R+13 Pat Roberts (retiring) 53.1% R Lean R Likely R Lean R
Kentucky R+15 Mitch McConnell 56.2% R Likely R Safe R Likely R
Louisiana R+11 Bill Cassidy 55.9% R Safe R Safe R Safe R
| Maine D+3 Susan Collins 68.5% R Tossup Tossup Tossup |
Massachusetts D+12 Ed Markey 61.9% D Safe D Safe D Safe D
Michigan D+1 Gary Peters 54.6% D LeanD LeanD Tossup
Minnesota D+ Tina Smith 53.0% D (2018 special) Likely D Likely D Lean D
Mississippi R+9 Cindy Hyde—Smith 53.6% R (2018 special) Safe R Safe R Likely R
Montana R+11 Steve Daines 57.9% R Lean R Lean R Tossup
Nebraska R+14 Ben Sasse 64.5% R Safe R Safe R Safe R
New Hampshire D+1 Jeanne Shaheen 51.5% D Safe D Likely D LeanD
New Jersey D+7 Cory Booker 55.8% D Safe D Safe D Likely D
New Mexico D+3 Tom Udall (retiring) 55.6% D Likely D Safe D Lean D
| North Carolina R+3 Thom Tillis 48.8% R Tossup Tossup Tossup |
Oklahoma R+20 Jim Inhofe 68.0% R Safe R Safe R Safe R
Oregon D+5 Jeff Merkley 55.7% D Safe D Safe D Likely D
Rhode Island D+10 Jack Reed 70.6% D Safe D Safe D Safe D
South Carolina R+8 Lindsey Graham 55.3% R Likely R Safe R Likely R
South Dakota R+14 Mike Rounds 50.4% R Safe R Safe R Safe R
Tennessee R+14 Lamar Alexander (retiring) 61.9% R Safe R Safe R Likely R
Texas R+8 John Cornyn 61.6% R Likely R Likely R Lean R
Virginia D+ Mark Warner 49.1% D Safe D Safe D Likely D
West Virginia R+19 Shelley Moore Capito 62.1% R Safe R Safe R Safe R
Wyoming R+25 Mike Enzi (retiring) 72.2% R Safe R Safe R Safe R
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60.000 - FCA 4,617,553 4,454,181
40,000 +
NIKOLA
20,000 -
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Oil Demand, MMbbis/d
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Siemens backs 5 GW green hydrogen
plan for Australia

A massive green hydrogen production project has been unveiled in Western Australia
with Siemens on hoard as technology partner. The location has been touted as
Australia’s best for solar and wind power generation potential.

Offshore wind farm
- Hydrogen
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Building Renovation
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TSMC, MIA| Z|c{ 22! pPA HIZ

554 Z|of 220/ UA Norsk Hydro, Atet FHR 2 PPA X[ Z

Evwind, News Menu, Wind Energy, wind energy

Drsted, Taiwan's TSMC sign
world’s largest wind power CPPA

® July8,2020 areve

@rsted and Taiwan-based TSMC have signed a corporate power
purchase agreement (CPPA). TSMC will offtake the full production
from @rsted’s 920MW Greater Changhua 2b & 4 offshore wind
farm, making it the largest-ever contract of its kind within
renewable energy. The 20-year fixed-price contract period starts
once Greater Changhua 2b & 4 reaches commercial operations in
2025/2026, subject to grid availability and @rsted’s final investment
decision.

R, RUENSH

Macquarie in wind power deal to green
metals giant

Green Investment Group to supply wind to Norwegian operations of
Eramet

17 Jenuery 2020 8:57 GMT  UPDATED 17 Janusry 2020 8:03 GMT

By Andrew Lee

Wind power will help to green the Norwegian operations of metals group Eramet after it
signed a deal with Macquarie’s Green Investment Group (GIG) unit.

Eramet signed deals to take power from GIGs 47MW Tysveer and 69MW Buheii
development-stage wind farms until 2038, subject to Norwegian government approval
and a final investment decision to proceed with the projects.

French multinational Eramet uses more than 2TWh
annually at its processing plants in Porsgrunn, Sauda and
Kvinesdal, said a statement announcing the agreement.

The agreement builds on GIG’s involvement in the ground-
breaking 650MW power deal with aluminium giant Norsk
Hydro for output from the Markbygden project in
northern Sweden.

Corpofate clean energy
goes to next level with
650MW deal

Hydro

A= B, REUENSH



<34>

SSAB powering up for fossil-free steel
production

R, BioenergyInternational £ Heat&Power (1) February 1,2018

Sweden-headed steelmakers SSAB has published a plan that involves a "drastic cut" in
carbon dioxide (CO2) emissions n before a solution for fossil-free steel has been

found. The goal is to be totally fossil-free bv}@’?or%e transition in SSAB’s business is &
consequence of the SSAB, LKAB and Vattenfall initiative to find a solution for fossil-free

steel production, HYBRIT.

According to a statement, a study is currently underway to convert the blast furnace in Oxelésund, Sweden
into an electric arc furnace. This is the first step in adapting the process for the production of fossil-free
steel. The conversion will take place in around 2025 and would mean that SSAB can cut its carbon dioxide

(CO2) emissions in Sweden by around 25 percent.

The company has also announced that it is planning to convert the blast furnaces in Raahe, Finland and
Luled, Sweden between 2030-2040 in order to eliminate most of the remaining CO2 emissions and reach

the target to be fossil-free by 2045.
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Mercedes-Benz Cars and Statkraft
make an important contribution to
the energy transition

yesterday 11.00 | pressrelease

Mercedes-Benz Cars together with Statkraft is taking the first
step on the road to realising a CO2-neutral energy supply of the
German plants.

A

A R s

Apple persuades Foxconn and TSMC to use only
renewable energy when making iPhones

74 percent of Apple’s carbon footprint comes from suppliers

Apple has persuaded 15 more of its suppliers, including Foxconn and TSMC, to manufacture
Apple products using 100 percent clean energy. The additions bring the total number of
suppliers in the program up to 44. Apple says it now expects to excead its goal of using four
gigawatts of renewable energy in its supply chain by 2020 by an additional gigawatt.
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:I.EH-I it 2 klxl E X I:Il-xl
= 2 o = o o
=22 S8 2X|T 1A
(MW) 2012 2013 2014 2015 2016 2017 2018 2019 2020F 2021F
FHetch 935 1,599 1,871 1,506 702 341 566 1,000 1,500 1,200
o|=2 13,124 1,084 4,854 8,598 8,203 7,017 7,588 9,143 13,000 14,000
HalAl 1,077 953 2,472 2,754 2,014 2,022 2,200 745 1,000 1,000
A= 801 380 634 714 454 478 1,100 1,284 1,500 1,500
7|E} o}H|2|F} 148 282 1,277 897 1,065 556 438 1,255 2,000 2,000
ofH| 2|7} EHA| 16,085 4,298 11,108 14,469 12,438 10,414 11,892 13,427 19,000 19,700
=l 2,415 3,238 5,279 6,013 5,443 6,581 3,371 2,000 3,000 3,000
A2l 1,122 175 28 49 96 397 2,319 1,500 1,500
m2tAa 757 631 1,042 1,073 1,561 1,694 1,565 2,000 2,000 2,000
A=t 1,897 1,883 1,736 975 736 4,270 1,901 2,000 2,000 2,000
O|EtZ|of 1,273 444 108 295 282 252 500 700 1,000 1,000
AL 846 724 1,050 615 493 197 77 2,000 2,000 2,000
Z2H= 880 894 444 1,266 682 4 16 1,000 1,000 1,000
20l o} 923 695 354 23 52 5 200 200 200
E{7| 506 646 804 956 1,387 767 497 687 1,000 1,000
o=z 217 657 105 217 220 342 281 200 200 200
=Ry 145 196 184 132 268 200 67 200 200 200
E==2"le]] 324 480 500 500 500
Hgzt= 81 300 400 700
Z{Alot 35 200 200 200
7|E} & 1,763 1,848 1,724 2,240 2,753 1,996 1,849 2,000 2,000 2,000
T 8 12,744 12,031 12,858 13,805 13,926 16,845 11,676 16,306 17,200 17,500
2AEz2z|o} 358 655 567 380 140 245 1,000 1,200 1,500 1,000
== 12,960 16,088 23,196 30,753 23,370 19,500 21,000 24,000 23,000 27,000
olE 2,336 1,729 2,315 2,623 3,612 4,148 2,800 4,000 7,000 7,000
& 88 50 130 245 196 177 350 500 500 500
Al E 0 0 50 100 100 100 100
CHsho| = 76 79 47 224 201 106 168 177 250 30d
=]} 43 18 14 35 10 140 140 800 1,800
Ziz|= 150 50 100 150 150 150
H EL 0 50 38 100 200 300 400
7|E} ofA|O}/ER T 2F 50 227 51 0 307 418 350 400 450 700
OFA|OF &HAH| 15,868 18,871 26,574 34,240 27,861 24,692 26,108 30,867 34,050 38,950
“ol=2|7} 560 483 418 621 1,000 1,000 1,000 1,000
J|EYES 102 90 374 470 0 0 1,000 2,000 2,500 2,500
otZ2|7/EE Bl 102 9 934 953 418 621 2,000 3,000 3,500 3,500
7|E} 235 507 278 0 0 1 0 0 0 0
M MAH 45,034 35,797 51,752 63,467 54,643 52,573 51,676 63,600 73,750 79,650
MZEE(%YoY) 10.8% —-20.5% 44 6% 22.6% -13.9% -3.8% -1.7% 23.1% 16.0% 8.0%
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(MW) 2016 2017 2018 2019 2020F 2021F 2029F 2023F 2024F 2025F
Hitet 0 0 0 0 0 0 0 0 0
o= 30 49 700 700 2,300 1,100 1,200
7 |Et otmi2(7t 0 0 0 0 0 0 0 0 0
ot 27+ 2tA 30 0 0 49 700 700 2,300 1,100 1,200
g 56 1,679 1,312 1,764 1,000 1,000 2,000 1,300 1,300 1,500
=4 813 1,247 969 1,111 500 500 700 1,100 1,000
HZas 691 400 700 700 700 700 1,000
29 3
A2of 165 300 370 478 200 200 200
Zg 2 2 300 300 600 600 600 600
2l 5 5 50 50 50 50 50 50
mzte 60
E==E ]|
otdAE 0 0 0 0 0 0 0 0 0
#ota ) 61 374 400 600 0 0 0 0
e 500 500
7|Et 7 0 (12) ®) 0 500 500 500 0 0
T B 1,560 3,148 2,649 3,618 3,128 3,850 4,050 4,050 4,250 4,650
B 592 1,161 1,528 2,395 2,500 4,200 4,200 5,000 5,000 5,000
Herl= 30 3 0 60 100 100 200 200 200
et 8 120 800 1,800 0 300 500 2,000
o2 7 5 16 3 80 80 514 400 1,655 1,780
o= 500 1,000 1,000 1,000 1,000
7|Et oo et 0 0 0 0 0 0 0 0 0
OfAlot A 629 1,177 1,544 2,518 3,440 6,680 5,814 6,900 8,355 9,980
OLZE(7H A 0 0 0 0 0 0 0 0 0
7IEt 0 0 0 0 0 0 0 0 0
A 2,189 4,355 4,193 6,136 6,617 11,230 10,564 13,250 13,705 15,830
HEENOY) —34.3% 98.9% -3.7% 46.3% 7.8% 69.7% -5.9% 25.4% 3.4% 15.5%

XI2: GWEC, RXEXS



<45>

oo =2 guenza®
EH o A X0l o o
= 7HE ENFE AT =0l & MY
MW) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020F 2021F
Sydg 5,130 5,619 13,246 22,117 16,672 11,535 7,161 7,601 6,869 5,987 9,560 12,075 10,100 11,700
=]} 1,809 3,806 7,408 7,485 7,604 3,694 1,899 1,400 1,520 1,700 2,960 2,000 2,000 2,500
O|Et2|0
|Eh2|of 338 717 2,321 9,454 3,438 2,000 189 301 373 400 400 400 400 500
IFA
ZgA 46 219 719 1,756 1,079 672 1,029 895 559 887 1,500 1,300 1,300 1,300
20|l
AT 2,708 17 369 472 276 120 21 45 55 100 300 3,975 2,000 1,500
o
= 6 10 45 813 925 1,033 2,597 3,700 1,970 900 1,500 1,500 1,500 1,500
N2
ql 61 398 1,490 6 109 42 4 1 200 200 200 200 200 200
=y
7|0 71 285 424 996 599 331 112 176 170 300 200 200 200 200
mEIES
| 11 36 150 426 912 1,042 17 10 300 500 500 500 500 500
7|EF EU= 80 131 320 709 1,730 2,601 1,293 1,073 1,722 1,000 2,000 2,000 2,000 3,500
OFA|OFEHZ Q¥ 612 996 2,032 5172 9,769 22,203 22,638 30,854 50,035 73,160 67,927 59,220 70,300 70,500
== 45 228 520 2,500 3,566 12,100 9,450 15,100 34,540 53,060 44100 30,220 33000 35,000
ol
o= 230 483 990 1,296 1,718 7,011 9,657 11,200 8,000 7,000 6,800 8500 7,800 6,500
=3 18 79 320 837 1,038 823 799 977 839 1300 1500 1500 1500 1500
cishals 276 167 131 157 229 508 1,014 692 850 1,200 2,027 3,000 2,500 2,000
Chat
i 4 10 12 70 104 169 228 180 300 300 500 1,000 1500 1500
ol
ol 40 30 60 190 714 992 790 1,905 3,970 9,100 11,000 12,000 20,000 20,000
7|E} OFA|OFEH T Qk
|E} OFA|OFERE 122 2,400 600 700 800 1,536 1,200 2,000 3,000 4000 4000
Sotm[2|7} 349 447 957 2,223 3,641 5,226 6,747 7,812 14,930 11,800 13,200 14,700 16,700 18,500
u]
= 342 385 852 1,926 3,373 4,782 6,247 7,286 14,730 10,600 11,700 13,000 15,000 17,000
FHLC|
HLtCH 7 62 105 297 268 444 500 526 200 1,200 1,500 1,700 1,700 1,500
7|Et 617 314 829 879 1,013 438 2,065 731 2,000 3,000 6,000 8,000 8,000 9,000
HAIA 6,708 7,376 17,064 30,391 31,095 39,402 38,611 46,998 73,834 93,947 96,687 93,995 105,100 109,700
TLE 160.5% 10.0% 131.3% 78.1% 2.3% 26.7% -2.0% 21.7% 57.1% 27.2% 2.9% -2.8% 11.8% 4.4%
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= 7| xHEHof v|E
= M7|A} Eof
%YoY
2 RS Ty 2k
%YoY
&= M7|x} Eofl v F
Bh= H7| x| oy 2k
S M7 R} Ty 2k
FAME MI|x} Eof 2
7|Ef ofAlot et
8 ™7|RH ol g
%YoY
Hget=
EA=L 0]
g=
Ed=12
=
AL
ESES
Hol3
7o
202l
2AEz|ot
o|Etz|of
2524
mze
o=
H =
olo|EHE
SEE
Fofot
o AEL{o}
7|et
& RS Ty 2
%YoY
8 7|xH oy v|E
TMIA RbSAt EHof2f
%YoY
MA 7| =} ol 2
%YoY
AAA 2712t ol v]F

2016
169,339
158,614

36.6%

17,464,777

0.4%
0.9%
10,725
382,565
351,861
69.7%
27,938,931
13.7%
1.3%
22,375
-11.6%
4,970,266
-1.5%
0.5%
6,107
1,810
412
8,329
222,619
15.1%
23,114
45,662
39,283
34,574
27,404
13,615
6,008
1,438
9,595
4,603
5,237
3,145
1,970
1,432
687
362
862
305

164

100
3,059
15,131,719
6.5%
1.5%
91,458,490
4.6%
774,384
40.7%
0.8%

2017
218,855
199,826

26.0%
17,274,243
-1.1%
1.2%
19,029
672,417
600,174
70.6%
28,878,900
3.4%
2.1%
55,945
150.0%
5,234,175
5.3%
1.1%
13,874
2,424

0

16,298
306,143
37.5%
9,191
62,170
47,263
36,778
53,562
20,032
8,019
913
14,660
7,448
7,227
4,820
4,237
2,210
1,084
494

2,881
348

297

113
22,396
15,631,687
3.3%
2.0%
92,647,748
1.3%
1,224,103
58.1%
1.3%

2018
404,307
361,307

80.8%

17,047,725

-1.3%
2.1%
43,000
1,189,217
1,102,375
83.7%
28,080,577
-2.8%
3.9%
52,103
-6.9%
5,264,024
0.6%
1.0%
31,000
2,216
1,523
34,739
386,347
26.2%
27,079
72,636
59,911
45,605
67,504
28,674
9,437
4,583
13,478
11,639
8,848
9,454
8,241
5,601
2,208
976
3,439
1,268

732

132

4,812
15,624,486
0.0%
2.5%
92,654,055
0.01%
2,018,247
64.9%
2.2%

2019
380,528
320,528

-8.8%

16,858,705

-1.1%
2.0%
51,000
1,260,648
1,177,421
6.8%
25,768,677
-8.2%
4.6%
43,867
-15.8%
5,191,245
-1.4%
0.8%
30,832
6,718
1,811
39,360
564,206
46.0%
66,630
79,640
72,584
61,508
108,629
40,399
17,176
9,409
17,766
17,852
11,673
14,133
12,703
7,335
5,214
1,235
3,703
2,394
877

149
13,197
15,805,752
1.2%
3.6%
87,528,024
0.1%
2,209,831
9.5%
2.5%

2020F
297,983
253,835
-23.0%
15,172,835
-10.0%
1.7%
44,149
954,823
867,474
-26.3%
22,676,436
-12.0%
3.8%
38,151
-13.0%
4,775,945
-8.0%
0.8%
37,778
8,448
2,972
49,197
835,724
48.1%
68,794
99,237
106,358
122,253
173,380
59,452
23,992
13,079
24,321
26,093
16,149
33,489
17,220
10,093
8,321
3,951
4,835
4,317
1,594
321
18,476
12,960,717
-18.0%
6.4%
76,149,381
-13.0%
2,088,530
-5.5%
2.7%

2021F
411,938
351,784
38.6%
16,690,118
10.0%
21%
60,154
1,256,783
1,152,761
32.9%
25,397,608
12.0%
4.5%
43,852
14.9%
5,110,262
7.0%
0.9%
45,881
10,648
3,642
60,171
1,124,914
34.6%
87,426
114,459
140,838
165,927
250,471
75,489
30,878
16,710
32,012
35,562
21,396
53,579
22,351
13,000
10,451
5,358
5,802
5,741
2,089

506
25,867
14,904,824
15.0%
7.5%
83,764,319
10.0%
2,793,636
33.8%
3.3%

2022F
506,811
431,010
22.5%
17,190,821
3.0%
2.5%
75,802
1,534,481
1,410,320
22.3%
26,667,488
5.0%
5.3%
51,059
16.4%
5,314,672
4.0%
1.0%
55,171
13,450
4,481
73,102
1,503,180
33.6%
112,071
128,485
183,741
224,376
369,206
96,685
40,806
21,186
41,872
48,323
27,980
88,598
28,769
16,569
13,068
7,207
6,890
7,936
2,583
617
36,213
15,351,969
3.0%
9.8%
87,952,535
5.0%
3,544,472
26.9%
4.0%

2023F
645,670
549,813
27.6%
17,706,546
3.0%
3.1%
95,857
1,885,254
1,735,040
23.0%
27,467,513
3.0%
6.3%
61,299
20.1%
5,420,965
2.0%
1.1%
66,356
17,025
5,534
88,915
1,978,800
31.6%
146,021
140,942
238,994
301,136
508,036
122,121
53,274
26,729
54,957
65,385
36,987
126,638
36,702
20,576
16,426
9,850
8,236
11,136
3,200
755
50,699
15,659,008
2.0%
12.6%
90,591,111
3.0%
4,500,724
27.2%
5.0%

2024F
822,816
702,553
27.8%
18,237,743
3.0%
3.9%
120,264
2,336,029
2,152,033
24.0%
28,291,539
3.0%
7.6%
75,808
23.7%
5,529,385
2.0%
1.4%
79,739
21,593
6,858
108,189
2,590,311
30.9%
191,885
156,077
310,302
396,469
685,852
154,473
70,039
33,565
70,994
88,858
49,110
173,932
46,900
25,858
20,800
13,689
9,753
15,877
3,973
927
70,978
15,815,598
1.0%
16.4%
93,308,844
3.0%
5,749,157
27.5%
6.2%

susnza®

2025F
1,053,832
902,699
28.5%
18,784,875
3.0%
4.8%
151,134
2,891,200
2,658,311
23.5%
29,140,285
3.0%
9.1%
97,107
28.1%
5,639,972
2.0%
1.7%
99,822
27,435
8,526
135,783
3,376,240
30.3%
254,687
172,107
402,908
518,768
914,365
194,976
92,939
42,063
92,585
120,538
64,200
228,241
60,029
31,979
26,568
19,356
11,445
23,033
4,942
1,143
99,370
15,973,754
1.0%
21.1%
96,108,110
3.0%
7,321,273
27.3%
7.6%
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