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| Fossil fuel price index trends | Wholesale electricity price trends in Japan

. e | Nearly 30-fold rise in
Prices for natural gas and coal - electricity prices from

at all-time highs, before rising a0 normal PY7-B/KWhtange qp,
g . due to supply shortages
a0 | further in wake of Ukraine

500

").\

200

Electricity prices remain
50| high due to spike in fuel
prices and insufficient

supply capacity 7o

300

100

(© 0 = =0 = O N)XIPU] 22ud

50

0
2018/4 2018710 2019/4 2019/10 2020/4 2020/10 2021/4 2021/10

—Crude oil—Naltural Gas —Coal

Source: MRI, based on IME Primary Commodity Prices and Japan Electric Power Exchange (JEPX) data
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| The net-zero scenarios from a number of research organizations and energy companies (global)

(%) 100 7

X Path balanci nergy -
(31) Teske Greenpeace consump and
ad economic wth
5 ' IRENA IPCC
+
T 60- P th on neutrah Ly EA . S N—
¥ energy IPCC
3 40- Path aiming to decarbonizey®
g Equior DNVGL sources of supply with
< i ongoing high energy consumption
o 201
=3 Current situation (2018)
2 ® (EJ/year)
CD 0 T T T T T T T T T
400 450 500 550 600 650 700 750 800 850

Primary energy supply
Source: MR, from IRENA, World Energy Transition Outlook 2021
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FT R (Y ) BMLESTIRAATAIET (X B U8 PESE | H55— R e

AU THABIRF G - FERR KT T REARAIT AL T - MOEERL 2050 FRHAT
HARE S B5R— E AR - M EORGEREUNE R 2050 BRefD =1
FOEBBHETERATAIRERL 2050 BRpA1 » MASFOMEHFERR & (5IIRI R
SHERE NS Ry OB BT AT » MR B P F RS2 - A8 8 FioR =

Demand side World where all three key points are
(behavior achieved (behavior change, net-zero
change) emissions for power, innovation)
F 3

Scenario ——two-pronged

Scenario 2—reduced demand:

Aim for carbon neutrality through reduced
energy use, reduced resource use, and
reduced consumption

approach:

Aim for carbon neutrality with both behavior
change and technology innovation

Supply side
, (technological
innovation)

scenario 3—technological
innovation:

Scenario I—continue on
current trendline:

No breakthroughs and gradual decrease

Aim for carbon neutrality mostly through
supply-side innovation

Source: MRI
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2022-2050 5
+0.019 -0.139 +0.109 +0.062
B GDP [ 4 £ % e
B REIRUM B
-349 -509 -489 -549
(versus 2013 levels) o e i« i
GHG EHEE%
(versus 2013 levels; -48% -83% -89% -90%
before CCUS)

3. ERGEHRB(LRZEEIREE AT TRIRRE
MRI %% PARETRAE 7 IR B AL (TIMES) R 558 - AR 175 55A R RS L
TR - BSOS 20 W A TR (£ - SOmBB TP
RETRELRRAERE ) DR REIRER T e 4 - 15 FE DAR A EE HEO 2 (Input-output
table)FFAHAR RIS T2 QOSSR Rl e s - WHED - Iy
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s 1 (1)Energy supply/demand (3) Impacts on
cenario structures _—

current trendline (2) Energy and Economic economy and
Security employment

z o (1)Eneray supply/demand : (3) Impacts on

cenario structures — "

reduced demand (2) Energy and Economic Z economy and
Energy Security Economic model employment

supply/demand (future input-
e model (TIMES) (1)Energy supply/demand output table) (3) Impacts on
technological @ Esrtlzaurg'u;ﬁz Economic | —| economy and
innovation Security employment
Scenario 4 a >Eg§r§c¥t3ggflv/demand (3) Impacts on
two-pronged 1 (2) Enargy and Ecoromic I — economy and
approach Security employment

Source: MRI

0 B TR FE RO A S L BT
BB AT B R (TIMES) BT (2018 4F)BLEEIII(2050 ) AT

HEFRaE > o DUB SR =(E3RS: « (1) BRMEadRh b BEAE AR E45HY 8096 » 2050
FRIBEBRAETR S 8026 ; (22 HEINFRIEETAEHLAE TR » 2050 FFARESHE
TORE R 2 HAKEER—F ¢ G)EBERILEET - BAlE N S RAEFRHNEN
262 > 2050 FREER 2 5296 » Y& 10 fivr

Production share of carbon neutral resources

l Energy self-sufficiency and market oligopolization
= 100% 5,000
100% Energy self-sufficiency may ) HHI for Each Resource
- improve to around 60% with -
' greater use of renewable 80% i 4,000 %
80% energy | o
. ) ;
on ! g - A’t‘i’stra}}ll% ¢
60% s6%  57%  59% il 1000 §
g S
50% ] é
v 40% 2,000 2
40% a’ g
4 )
(1] 3
30% T
20% 1,000 I
20% Averaq_e HHI @ o
10% for fossil fuels
0%
0% - - - s s e ’ Aluminum  Copper Silicon Lithium Cobalt
Actual cenariot ‘Seenarlo Zzosocena"o cenane Power All distributad Solar Stora_ge
2018 Lines POWEF SoUrces batteries

Source: (Left) MRI estimates, (right) MR, from the U.S. Geological Survey, Mineral Commodity Summaries and BP, Statistical Review of
World Energy 20216

10 2018 £FEd 2050 £EbR P ATIESE Z AEIR L FR4SRELLIR
HABRZALERRREIR ~ REIIREME O > 58 R TR A R B A S (KA AR
R AR EFHEIRE L - HA018 fF)AAEEREIR L 16% » 2050 4EbR A
5~ REEMAFEEERELT > BERR S LT 60% - JE 11 Fis -
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RS EASRA T HEIRE ¥ (energy self-sufficiency) | HEHETt » AR 2R
HERY T R 3 (Technology self-sufficiency) ;BRI B BERB RIS AE TR (IE %
WA % RIS « TIAEACTRRS - BB A (T
SRR RO ¢ 98~ 1~ 9~ 88 - G5%) LA S R RE D
B BT TP R~ S ~ A~ R PR N - MRS
H01E] 11 FioTs « BRLEL e B S R 2 A D S B S -

| Current Eneray Flow(2018)

Primary
Supply

3 Final
consumption

N‘_I-n’djs;try

' 8 ‘,_Buil_clings

| Energy flow under scenario 4(2050)

Primary Final
consumption

Further
8 electrification

iNatural Gas
! Nuclear P

More energy
saving

I Hydrogen e w.,.;‘*;_

Increased use of
renewable energy |

Industry

Buildihgs

——?I—-"——

Transport

Source: MRI estimates; actual figures taken from Total Energy Statistics from the Agency of Natural Resources and Energy

Vertical axis: 100% = total primary energy supply
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GERBIATE R EAEES » Bl - S SR EREE R SRR WD R 0 3 KA D -
AR 3096 ; MEATABEENIMEERZERET 2 RHE - ARRFREE 10
9% » HAtE R RVESEG S AR - SEcEE > QI8 12 Frr -
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| Change in value added between scenario 1 and 4 (including ripple effects)
4

Change in value

added from  Industries that will B Rt
scenario 1 | expand as society | 5 30
(Trillion JPY) 3 decarbonizes Electric Power, including| 3
construction /facility ° 20
production =
1.0
‘ 00 mee——
enewable energy,
Electricalmachlnery (housing -1.0 Thermal power . hydrogen power
Yo battery producti generation generation, power
‘etc.) . transmission, etc.
General-purpose machinery
(electrification equipment, etc.) : . [ |
-40% -30% -20% ~10% 20% 30% 40% B 20
( Growth in 5 1.0
Petroleum, = | added value &
Industries that will coal products | from scenario 1 2 0.0
contract as society ] i
decarbonizes ‘ -1.0
|
o -2.0
steel _ j % Bubble size indicates _3,0 Car production . Car production
Auto parts/production Ul in 2UE9 (existing) (EVs, FCVs,
| == etc.)

-3

" Note: Comparison of scenario 4 with scenario 1, includes ripple effects

Source: MRI estimates, based on the Input-output table for analysis of next-generation energy system for 2015 from the Institute for
Economic Analysis of Next-generation Science and Technology and Advanced Collaborative Research Organization for Smart Society
(ACROSS) at Waseda University. Value added calculated as the total of direct effects + primary ripple effects + secondary ripple effects.
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| Change in capacity utilization in 1-hour units | change in capacity utilization in 1-month units
80% Solar 80%
70% ﬂ n General 70%
Hydroelectric General
60% 0% TR LI PN
50% /\JN 50% ’/ﬁ\\\
40% /\\ \ ‘ 40% Wind
30% : Wind 30% -
Solar
20% A 20% e ’
‘Io% jf j.__/\ ]0% T R i
(e e e e S v 0/33._._;0, 2 ol = =
2018/4/1 2018/4/2 2018/4/3 2018/4/4 2018/4/5 g & g f=4 % 8 g 2 R | g g ]

2018 2019
Source: MRI, based on data from actual area supply/demand by general power transmission and distribution companies and power
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Electricity consumption in CN by sector, TWh
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