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Introduction

Summary: Problem Awareness and Structure of This Report

m When looking at the worldview surrounding Japanese industry and companies in 2050, the international situation continues to be
unstable due to the competing economic scales of the US and China, and it is expected that the competition around trade, investment,
technologies, resources, data, and rules will intensify even further. Currently, in addition to being a technological nation with strengths
in manufacturing technology, Japan is also a net creditor country with a large amount of foreign assets, a country with major foreign
investments, maintains a current account surplus, and has a strong presence in the world. However, if these strengths cannot be
maintained in the future, then issues will emerge such as a sluggish potential growth rate, a declining population, a declining birthrate
and aging population, becoming a resource-poor country, and low productivity, and Japan's presence in the world will decline.

m Based on this awareness of the problems, this report captures changing trends over the long-term time axis until 2050 and considers
the initiatives that will be required of Japanese industry and companies. The structure of this report is briefly introduced below.

m Chapter | describes how changing trends such as population decline/aging population, realizing sustainability, ensuring economic
security, and technological evolution will bring about changes in society, consumers, and industrial structure towards 2050.

m Chapter Il considers a “future that is an extension of the current situation" in response to changing trends. Japan will fall into a labor
shortage, a trade deficit will become normal, the domestic industrial base will contract, and will face a difficulty in maintaining
infrastructure and social security systems. The burden of investment and costs for decarbonization will increase, profits and income
will be sluggish, and industries, companies, and individuals will curb investment and consumption while being anxious about the future.

m Chapter lll presents the "ideal form" for Japanese industry and companies. Amidst the competition in the world that was mentioned in
the beginning, the areas that Japan should strengthen are the international competitiveness and productivity of its industries, and to
connect its R&D, and the results of its R&D, to businesses. Strategic infrastructure investment for the next generation is necessary,
and education and human resources development are important. These strengths will become national power, giving rise to products
and services that are competitive in the world, creating markets, spreading to the world and earning foreign currency, and showing a
presence in the world. Specifically, based on Japan's strengths and social needs, a form with the following is conceivable: (1)
"Realizing the stable procurement and supply of energy and resources, and the decarbonization of society as a whole," (2) "Capturing
domestic and overseas demand by providing value for decarbonization products while utilizing technological capabilities," and (3)
"Utilizing technology to continue increasing productivity and providing services that are close to daily life."

m Chapter IV confirms the "required efforts" for industries and companies and the ideal shape of industrial policy and industrial finance.
Companies will be required to smoothly proceed with creating growth areas and exiting legacy areas through initiatives that transcend
industrial boundaries. Industrial policy and industrial finance will be required to work together with companies to contribute to the
realization of Japan's independent growth.

m The above is the awareness of the problems and the structure of this presentation. For more details, in addition to this report,
individual editions detailing each industry are also published, so we would appreciate it if you would look at the themes you are
interested in and then provide us with your honest opinions and criticisms, etc.
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Introduction

Positioning of This Report

Publication Order

.
October 2020 <Mizuho Industry Research No.65> *Japanese only
SRR Transformative steps needed for Japanese industry to show a strong global presence
BARRNURIAEBERS DOFSATF—d—Say - Strategies to realize long-term aims in post-coronavirus crisis era -

~I0TRORMHGEETEORBRICATT~

Considers the transformations required of Japanese
S o= industry and companies on the time axis of 2030 to 2040.

July 2021 <Mizuho Industry Research No.67>
The Impact of Carbon Neutrality

- How Japanese Companies Can Survive the Transition to a Carbon Neutral Society -

Mizuho Industry Research No.67

The Impact of Carbon Neutrality
— How Japanese Companies Can Survive
the Transitionto a Carbon Neutral Society —

Industry Research Department,
Mizuho Bank, Ltd.

S Considers changes in industrial structure that accompany the
e - realization of a carbon-free society in 2050 and the direction of
Japanese companies' business strategies.

MIAHO

April 2022 <Mizuho Industry Research No.70> [This Report]

Considerng sepanese Considering Japanese Industry in 2050

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
eeeeeeeeeeeeeeeeeeeee

- Structural Transformation and Industrial Fusion to Realize the Ideal Form -

e Considering the ideal form for Japanese industry and companies in
2050, taking into account not only decarbonization based on trends
such as decarbonization as well as economic security and
population decline.
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Introduction

Abbreviations

v AD: Autonomous Driving

v ADAS: Advanced Driver-Assistance Systems

v BaaS: Battery as a Service

v BECCS: Bio-energy with Carbon Capture and Storage
v BEV: Battery Electric Vehicle; also abbreviated EV
v CCS: Carbon dioxide Capture and storage

v CCUS: Carbon dioxide Capture, Utilization and storage
v CE: Circular Economy

v CN: Carbon Neutrality

v COP: Conference of the Parties

v CP: Carbon Pricing

v CVC: Corporate Venture Capital

v DACCS: Direct Air Carbon dioxide Capture and Storage
v DRI Direct Reduced Iron

v D2C: Direct to Consumer

v EEA: Electric/Electronic Architecture

v ETS: Emission Trading Scheme

v FC: Fuel Cell

v FCV: Fuel Cell Vehicle; also abbreviated FCEV

v FIT: Feed in Tariff

v GHG: Greenhouse Gas

v GX: Green Transformation

v HEV: Hybrid Electric Vehicle; also abbreviated HV

v ICEV: Internal Combustion Engine Vehicle

v ICT: Information and Communication Technology

v IEA: International Energy Agency

v loT: Internet of Things

v JV: Joint Venture

v LCA: Life Cycle Assessment; a method for quantitatively evaluating

the environmental load of a certain product/service in its
entire life cycle or at a specific stage thereof

Source: Compiled by Mizuho Bank Industry Research Department
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LCOE:
MaasS:
NDC:

OEM:

OTA:
PHEV:
PF:
P2pP:
QOL:
SAF:
SC:
Scopel:
Scope2:

Scopes3:
SDV:
UAM:
VC:
VPP:
XEV:
ZEB:

ZEH:

Levelized Cost Of Electricity

Mobility as a Service

Nationally Determined Contribution; contributions determined by
each country submitted under the Paris Agreement
Original Equipment Manufacturing (Manufacturer) ; production
of a product under the consigner’s brand or the producing
manufacturer

Over the Air

Plug-in-Hybrid Electric Vehicle; also abbreviated PHV
Platform

Peer to Peer

Quality of Life

Sustainable Aviation Fuel

Supply Chain

Direct emissions of greenhouse gases by the business
Indirect emissions due to use of electricity, heat, and vapor
supplied by other companies

Indirect emissions other than those in Scopel and Scope2
(emissions from other companies related to businesses
activities)

Software Defined Vehicle

Urban Air Mobility

Venture Capital

Virtual Power Plant

All types of electric vehicles, including MHEV, HEV, PHEV,
BEV, and FCEV

Net Zero Energy Building; a building that can reduce annual
primary energy consumption to zero or a hegative amount
Net Zero Energy House; a house that can reduce annual
primary energy consumption to zero or a hegative amount
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|. Changing Trends and Their Impact

» Japan's Current Industrial Structure

» Population Decline/Aging Population, Realizing Sustainability, Ensuring Economic
Security, and Technological Evolution

» Changes in Society, Consumers, and Industrial Structure Toward 2050
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|. Changing Trends and Their Impact A Destabilizing World

While the US and China Compete, the Global Situation is Becoming
Complicated/Destabilizing due to the Absence of a Hegemonic Power

m  China will briefly overtake the US on an economic scale around 2030, but it is expected to reverse again after that. This is a

situation in which there is no hegemonic power.

m The two major powers, the US and China, are economically dependent on each other. In values and technologies, they are
confronting each other and bloc economies are forming to an extent.

— While the economically dependent relationship remains unchanged, conflicts will intensify in the form of pursuing or using
economic superiority such as technologies, strategic infrastructure (communications and semiconductors, etc.),
resources/energy, and finance, and this conflict will also impact industries and companies. With the emergence of companies
which have powers comparable to nations, such as platform enterprises, and the emergence of cross-border cyberspace,

how governments should be will become an issue.

Image of GDP Share and Economic Conflict for Major
Countries/Regions

1970 1990 2018 2050
[US-USSR [US-Japan [US-China | [Multipolarization]
_ Conflictf =~ Conflictf ~ Conflict] _ B B
100% — — —
90%
80% Others
0
vd [~ Tndia !
70% \ : (pursmlj_ing :
60% Western AL b
50% Europe
40% [ China
30% Japan
0
20%
10%
0%

—

Note: 2050 is based on real GDP. Others are based on nominal GDP
Source: Compiled by Mizuho Bank Industry Research Department based on the IMF

World Power Diagram for 2050 and Long-Term/Structural Issues

Economic (Strategic Infrastructure such as

Military + Technologies/Communications, Resources/Energy,

Regulations/Rules, Finance)

Changing International Competitiveness

7

l India l
(jJapan ) ( Canada )(Australia)

N

(south America)( MiddleEast J(  Africa  J(  AsEan )

Non-State Actors (Multinational
Companies, Platform Companies, etc.) Cyberspace

Source: Compiled by Mizuho Bank Industry Research Department
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|. Changing Trends and Their Impact Japan's Current Industrial Structure

The Japanese Economy has Continued to Grow at a Low Rate since thel990s, and Its
Presence in Terms of Scale has Declined

m  Since the 1990s, Japan has continued to grow at a low rate due to the combination of a decline in labor input due to the declining
birthrate and aging population, and decline in capital accumulation and productivity (TFP).

— The potential growth rate, which was 4.5% in the late 1980s, sharply dropped in the early 1990s and now drops to 0.5%.

m  From a supply perspective rising labor, capital quality, and productivity are key to improving growth potential, as labor input is not
expected to increase significantly in the future.
Factors in Long-Term Stagnation of the Japanese Economy,

Long-Term Trends in Japan's Potential Growth Rate and Future Prospects
0,
6(0/0)— [Factors in Long-Term Stagnation] [Future Prospects]
5.0 5 _ y ( )
ecrease in working age
i Slow growth
4.0 Decreased [ . d 0
Decrease in working hours ueto
Labor Input due to labor law revisions and decrease in

3.0 progress of work style reforms

working-age
population

Decreased Decrease in investment to \ J

: equip new workers with
Capital capital due to decrease in
Stock working age population

2.0

1.0

0.0

Keys are
improving
quality of

Stagnation of ICT investment
in industries that use ICT (esp.
retail and manufacturing

-1.0

-20 - i i i labor and
D industries other than electrical
K o:\t’ S S 3 0>:/\° 3 os S S é\ N ébé\ N é\\ Q'g)é/\ e machinery) capital, and
N NN NNNNNNN§N N N N N N N N N N N FP

Stagnation of intangible
nvestments (brand value,
human capital investments,
etc.) other than R&D

increasing
TFP

=== Number of Employed Hours
== Capital Stock s TFP
—e— Potential Growth Rate

Note: TFP is Total Factor Productivity

o
=
x
[9)
o
~
T
-<
~

Source: Compiled by Mizuho Bank Industry Research Department based on the Source: Compiled by Mizuho Bank Industry Research Department based on various
Bank of Japan's "Output Gap and Potential Growth Rate" materials
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|. Changing Trends and Their Impact Japan's Current Industrial Structure

Japanese Companies have Expanded their Overseas Sales, Mainly in the Manufacturing
Industry

m  Over the past 30 years, the ratio of overseas sales has risen, especially in the manufacturing industry, while there has only been
a modest rise for non-manufacturing industries.

— In the manufacturing industry, increases in the overseas sales ratios of materials/chemicals, automobiles, and
electrical/precision divisions has been the driving force, but in recent years it has been leveling off.

— In non-manufacturing industries, while the increases in overseas sales ratio from trading companies/wholesalers and
telecommunications divisions has contributed, retail sales are still low.

Changes in Overseas Sales Ratios of Listed Companies in Japan

(FY1990-FY2020) Domestic and Overseas Sales Ratios of Listed Companies in Japan
(Overseas Sales/Total Sales) .
mOverseas Sales Ratio (as of FY2010)
70% -

m Overseas Sales Ratio (increases for FY2010~FY2020)
mDomestic Sales Ratio (as of FY2010)

60% - ODomestic Sales Ratio (decreases for FY2010~FY2020)
50% A 100% 50% 0% 50% 100%

Electric/gas [INIIEEG
Real estate [INEEG_G_—— S\‘(’ggszeoas Sales Ratio for
% A Land freight/warehousing  [EEEEEEEG_—— : )
0% et _= Al industries: 329
. .e al ~Manufacturing: 57%
Telecommunications I:_= -Non-manufacturing: 16%
Services [IIIEGN
Construction/materials [
Finance (excl. banks) [ G
20% 4 Energy resources [
Food [
Banking [ NG T

30% -

10% - Air freight N
Trading companies/wholesalers - 00000 | |
Maritime freight [
0% Other products N
0 Q| T T |v| |co| |Cb| |Q| T T |v| |co| |Cb| |Q| T T |v| |co| |%| |Q| Ferrous/non-ferrous metals E_:.
3 &é’\l S S Qé\, S &S S é\\/ S SS9 Materials/chemicals (.
NN N N N Gy vy vy v vy v v v (FY) Pharmaceuticals . 00 ]
: : : h Machinery . | |
—— Overall Manufacturing Industries —— Non-manufacturing Industries
g g Electrical machinery/precision | ]
Note:  Totals companies listed on TSE First Section, Second Section, Mothers, Automobile/transportation machinery (N E—

and JASDAQ(Standard Growth)
Source: Compiled by Mizuho Bank Industry Research Department based on SPEEDA
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|. Changing Trends and Their Impact Japan's Current Industrial Structure

Japan’s Economy is Mature, the Third Largest in the World. Population Exceeds 100 Million

= Japan's population has begun to decline, and its economy is growing at a low rate (1), but its population exceeds 100 million (2)
and its economy is the world's third-largest in terms of GDP (3). It is a country at a mature development stage that continues to
have a current account surplus (4), but a small trade surplus (5) and an income balance that occupies a large portion (6).

2020 Results Germany
: Million People 330 1,414 @ 126 83 67 52 10
Population (Japan=100) (261) (1,120) (100) (66) (53) (41) (8)
<Past 10 years> <+0.6%> <+0.5%> <-0.1%> <+0.4%> <+0.7%> <+0.4%> <+1.0%>
: $1.0 billion |[ 1st | 20,894 |[ 2na | 14,867€@) 3 | 5,045 an | 3,843 sth | 2,710 1,638 541
Nominal GDP (Japan=100) (414) 295) I (100) (76) (54) (32) (1)
<Past 10 years> <+3.3%> <+9.4%> @ <-1.3%> <+1.2%> <+0.9%> <+3.7%> <+0.9%>
Current Account .
Balance $1.0 billion -616 214 @ 149 269 -74 75 31
Trade Balance | $1.0 billion -922 515 (5] 29 218 -168 82 25
1. Automobiles/ 1. Machinery 1. Automobiles/parts 1. Machinery 1. Automobiles 1. Electrical 1. Machinery
parts 2. Light industrial 2. Electronic components |2. Automobiles 2. Pharmaceuticals, machinery 2. Transportation
2. Industrial raw products such as 3. Electrical machinery | etc. 2. Machinery equipment
materials 3. Chemical industry | semiconductors 4. Optical machinery  [3. Motors 3. Automobiles 3. Electrical equipment
Exports Main Products|3. Aircraft products 3. General machinery 5. Pharmaceuticals 4. Crude oil 4. Plastics 4. Mineral fuels
4. Medical equipment such as semiconductor |6. Plastics 5. Aircraft 5. Mineral fuels 5. Paper/pulp
manufacturing
equipment
4. Steel
1. Automobiles/ 1. Machinery 1. Mineral fuels 1. Machinery/ 1. Automobiles 1. Crude oil 1. Machinery
parts 2. Non-food 2. Food and animals transportation 2. Medical 2. Integrated circuits |2. Transportation
| . 2. Communication ingredients 3. Raw materials equipment supplies/medicines|3. Oil/gas equipment
mports Main Products equipment 3. Mineral fuel 2. Mineral fuels 3. Refined oils 4. Telephone 3. Mineral fuels
3. Medical equipment products 3. Chemical products |4. Motors equipment/parts 4. Plastics
5. Clothing, etc.
Service Balance | $1.0 billion 245 -145 -35 4 170 -16 -0
Income Balance [$1.0 billion 61 96 O 155 47 -76 10 6
Financial Balance | $1.0 billion -662 78 118 268 -81 60 23
Capital, etc. -
Transfer Balance $1.0 billion -5 -0 -2 -6 -3 -0 0
Foreign Currency -
Reserves $1.0 billion 9 28 9 -0 -4 17 0
Source: Compiled by Mizuho Bank Industry Research Department based on IMF and World Bank
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BN R Rl SR | Japan's Current Industrial Structure

Japan Secures Its Current Account Surplus by Expanding Income Balance and Improving
Service Balance

m Japan has a high income balance ratio amongst countries with a current account surplus and is a net creditor country, and
overseas investment is progressing.

m The trade balance has remained near zero. The balance of automobiles, semiconductors, and manufacturing equipment for
semiconductors/automobiles, etc. is positive, while resources and food negative.

Current Account Balance to GDP Ratio (2020 Results) Breakdown of Japan's Current Account Balance (2020 Results)
(trillion JPY)
-20 -10 0 10 20
8%
Food products/animals |mp0rts Exports
(2) ExpanSIOn Of Beverages/tobacco
6% income balance e materels
Mineral fuels | Crude oil, gas, coal, etc. ]
Chemical products | Pharmaceutical products, etc. | I
4% Animallvegetables fats/oils
Products by raw materials I Ferrous, non-ferrous metals,
Misc. products - ete.
2% (1) RedUCtlon in Special handling products _
trade balance General machinery SEficonaueoNmantracturing equipment, etc.
Electrical equipment Telecommunications equipment etc. | IIISEMiConaUctors, etc. Automobiles,
0% - - Transportation equipment G Automobiles, etc.
Service balance (transport)
Service balance (travel)
- 2% § Other services
m Trade balance (3) Improvement O ‘_‘g Consignment processing services
i Of SerV|Ce ﬁ Maintenance/repair services
-4% mm Service Bala,'n,ce balance g Construction
6 Services (insurance/pension)
i Income balance %) o
Services (finance)
-6% Current account Service balance (IP usage fees)
—O- balance Service balance (communications, computers, info. services)
Other business services
- 8% Public services, etc.
Income balance (dividends/distribution of branch revenue)
Income balance (reinvestment income)
_10% Income balance (interest income, etc.)
6\%& Q)bg(\ ég® th(\ ®Q{b o\b \)% Income balance (dividends)
Q $ {* }'b C) Income balance (bond interest)
0@ S S
Source: Compiled by Mizuho Bank Industry Research Department based on
Source: Compiled by Mizuho Bank Industry Research Department based on the IMF “Trade Statistics” and "Balance of Payments" by the Ministry of Finance
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I. Changing Trends and Their Impact

Japan's Current Industrial Structure

High Value-Added Growth Rate in the 2000s was for Electronics Components/Devices and
Transportation Machinery

m Looking at Japan's GDP by industry, the highest growth rates in the 2000s were in the manufacturing industry for electronics
components/devices, transportation machinery, electrical machinery, and chemicals. In the non-manufacturing industry, the
highest growth rates were in the telecommunications industry, the medical and welfare industry, and in the services for
businesses industry.

Changes in GDP by Industry (2000—2018)

8%

6%

4%

2%

Electronics components/devices

y

Chemicals Electrical machinery
General Telecommunications equipment
machinery Wholesale/retail industry
Transportation machinery Transportation
Steel industry

Y

e S
and 0 Food products
fisheries 2% P
ﬂ [\ Metal products
-4%
Non-ferrous metals Construction industry
-6% Electrical/gas/water utilities industry
Mini Ceramics/earth/stone o .
in(ljndg?ry —_ Other manufacturing industries
-89
8% Petroleum/coal products
Paper/pulp
-10%
Note:

Telecommunications industry Medical/welfare industry

Services for businesses

Finanpe/insura
nce industry Real estate

industry
\/ Other public services

Services for individuals

Blue: Manufacturing industries
Green:Non-manufacturing industries

The vertical axis is the average growth rate from 2000 to 2018. The horizontal axis is each industry's share of overall GDP (2018).
Source: Compiled by Mizuho Bank Industry Research Department based on "JIP Database" by the Research Institute of Economy, Trade and Industry
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I. Changing trends and their impact

Population decline/Aging population

Financial burden in terms of GDP ratio as of 2040 is estimated to be 30% higher than

current levels

m  The government has estimated future healthcare expenses until 2040, when the elderly population will peak.
— The ratio of healthcare expenses to GDP is expected to increase from approx. 10% at present to approx. 13% by 2040.
m Healthcare demand will expand until around 2030 and remain high afterwards. However, there are large regional differences

between urban and rural areas.

— Demand will continue to grow in Tokyo towards 2045. In particular, long-term nursing care demand is expected to sharply

increase.
Forecast for changes in healthcare expenses

= | ong-term nursing care
mmm \edical care

Future demand for healthcare (2020 = 100)

[Medical care demand] [Long-term 6

nursing care

120.0 125 13.1 14.0 Tokyo Nationwide
11.8 116 1
1000 0, 12.0 113
: 10.0 108
80.0 ) Nationwide
. 105 105 101
8.0 100 103 N\
60.0 Akita 97
6.0
40.0
4.0
20.
0.0 2.0 Akita
78
0.0 0.0 2020 2025 2030 2035 2040 2045 2020 2025 2030 2035 2040 2045
2018 2025 2030 2035 2040 (ry) .
Note:  For medical expenses, the figures are based on plan (1) (F¥)
Source: Compiled by Mizuho Bank Industry Research Department based on
“Future Outlook for Social Security with an Eye Towards 2040 (Materials Source: Compiled by Mizuho Bank Industry Research Department based on
for Discussion)" by the Ministry of Health, Labour and Welfare “Japan Medical Analysis Platform" by the Japan Medical Association
MIZWHO 12
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|. Changing Trends and Their Impact Population Decline/Aging Population

Labor Force will Decline as the Population Declines, and Retirement Age may also be
Extended from the Viewpoint of Maintaining Social Security System

m In Japan in 2050, the labor force will decline and the sustainability of the social security system will become a problem. In the
future, there is a possibility that the working period will be extended from the viewpoint of increasing tax revenues and
maintaining health.

m 65-year old individuals in 2050 have a life expectancy that is 10 years longer than the life expectancy at this time (2022), so in
2050 if the elderly work for 10 years longer than they do now, then the workforce will be approx. 55 million people, a decrease of
12 million people when compared to 2020.

Average Life Expectancy for Individuals Labor Force Participation Rate Outlook
who Turn 65 in 2050 as of 2050 Labor Force Outlook as of 2050
Age Average life expectancy at birth by year for 0 — -
(909 ) when individuals turn 65 (men) (%) = @<= As of 2050 (10 years longer) (10,000 peopley If the elderly work 10 years longer
100 g =o==|f N0 change to the present
85 Average life expectancy at birth by year for 2020 results 7,000 g P
when individuals turn 65 (women) 90 i,
80
80 Work 10 years A
75 70 longer 6,500 \

70 60 Decline of approx.
50 12 million people
B  em——
40 6,000
60 30
55 Life expectancy|| Life expectancy 20
at birth in 1957 || at birth in 1985
50 : : 10 5,500
is 63.2 years Is 74.8 years .
45 0 —e vy Upswmg'cl)lf approx.|5
million people
STNIBFRIFFENE
40 o @ L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P PI PSS FEE Sy FVVEETTEEEEN 5 S S PO OO 6S B oo
O QO O O O 9 8 L L L& ) S NOOOSHIOSOTNANNIT O FXYY (CY)
S P L 8§ 8§ 8§ 8§ & & oS £ RRXIIRXFLLLLLITLEY
~ S
‘ Q
NS 5

Source: Compiled by Mizuho Bank Industry Research Department based on “Annual Changes in Life Expectancy” by the Ministry of Health, Labour and Welfare,
“Labor Force Survey” by the Ministry of Internal Affairs and Communications, and "Population Projection for Japan" by the National Institute of Population
and Social Security Research
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|. Changing Trends and Their Impact Realizing Sustainability

Contributions to CN, Human Rights, Biodiversity, and CE, etc. will be
Required Throughout entire Supply Chain

m  Amidst the global demand for contributions to a sustainable society through the spread of SDGs and the Paris Agreement,

companies will be required to contribute to sustainability not only through their own company, but also throughout their entire
supply chain.

— Avariety of agendas, such as climate change (CN), human rights, biodiversity, resource circulation (CE), and water
resources, will need to be evaluated and dealt with throughout entire supply chain. These currently occur as negative
externalities, but internalization is progressing, led by climate change.

Sustainability Contributions Required in Supply Chains (Example)

Upstream Own Company Downstream
Resources/Raw Materials, etc. ( CN i U Product economy

Power Generation incl. running cost
and environment
‘@ Metals | | Rare Metals - load of LCA
Bio Agricultural Livestock e 7 Electricity @ d . O e
diversity Products Products 222 [ . )
@ o o Making Products into
Services
EEEER Leas_ifng/Shari_ng L
o @ Longer Life, Repairability
Natural Gas @]

: Parts/Material = wDisposaI/Discharge oo Disposal/Recycling
Blomass Manufacturing q PrES S
Renewable [ @\ [TIT]

Materials EEEER

@ Coal Oil
| CE

a—
Employees Finished Produce . .
Rh‘jctyc'f”“l"e — Water Poy —  Part/Material Reuse and Manufacturing Material/Chemical
astials L CN I ater Human Capital Reduction in Food Loss Recycling

A A
Increasing Demands from Stakeholders

i Paris Human g Resource
General SDGs PRI Climate Agreement GFANZ o Bio- > . Water
Sustainability Change Rights UNGP Diversity TNFD Circulation Resources il
PRI is Principles for Responsible Investment; UNGC is United Nations Global Compact; TCFD is Task Force on Climate-related Financial Information Disclosure;

ESG UNGC (CN) LK@ = D I ARSIl (Human Capital)
GFANZ is Glasgow Financial Alliance for Net Zero; UNGP is United Nations Guiding Principles on Business and Human Rights; TNFD is Taskforce on Nature-related Financial Disclosures
Source: Compiled by Mizuho Bank Industry Research Department
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I. Changing Trends and Their Impact

Realizing Sustainability

Sustainability Issues coming to the surface - Environmental Load Related to Food Supply

m  Food supply faces a variety of environmental and social issues such as greenhouse gas emissions, land use, and water use.

m |t will be necessary to pay attention to the environmental load of the raw materials to be procured and of the products to be
handled, and to make this value attractive to consumers who seek products that are environmentally and socially friendly.

Environmental Load Related to Food Supply

Breakdown of GHG Emissions from the Global Food S

Enteric Fermentation
17%
Pre- and post- . o
production Drained organic soils
35% Food Systems 5%
Greenhouse Gas Manure left on Pasture
Emissions Amount 5%
16.5 hillion t-CO2 Rice Cultivation
eg. (2019) 4%

\\ Synthetic Fertilizers
4%
On-farm energy use
nure Management 3%
3%

GHG Emissions from Land Area Required to Water Usage Required to
Production of 1,000 kcal Produce 1,000 kcal Produce 1kg

Accounts for
approx. 30% of
the world's
GHG emissions

(kg) (m?) Kl
40 120 6 1
100 5
30
80 4
20 60 3
10 40 2
28 1
0 " 0
) Q> 7 ééx gb
& \@@& @\»\‘oe s & & & & N & \\Q&& \@@& Sl
\o" R <3 O’b\ (¢ \(}» \o° 'é}é
& < & & 9
2 o

Source: Compiled by Mizuho Bank Industry Research Department based on "Reducing
food’s environmental impacts through producers and consumers" by Our World
in Data

Breakdown of GHG Emissions from Japanese Agriculture
Soil on Others
Agricultirall 1%
Management of Livestock @nd (N20)

Excrement (N20) 12% Fuel Combustion
8% (CO2)
Agricultural 33%

Management of Livest

G h G
Excrement (CH4) reennouse >as

Accounts for

o Emissions
5% 50 million t-CO2 4% of Japan's
eq. (2019) GHG Emissions

Gastrointestinal
Fermentation (CH4)
16%

Rice Cultivation
(CH4)
25%

Challenges in Other Food Systems

Human rights violations against
production workers such as for
cacao and palm oll

Occurrence of food losses

Ecosystem loss due to

Disposal of plastic land use and deforestation

Source: Compiled by Mizuho Bank Industry Research Department based on
greenhouse gas inventory and public information
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|. Changing Trends and Their Impact Realizing Sustainability Carbon Neutrality

In Order to Achieve the 1.5°C target, it is Important to Further Strengthen Measures, in
addition to CN, in the Next 10 Years

Most major countries have implemented the CN Declaration in just two years since the EU declared in December 2019 that it

would achieve CN by 2050.
Even if all of the plans are realized, it is estimated that temperatures will rise by 1.8°C, so it is essential to strengthen measures

to achieve the 1.5°C target shared by COP26.
— If the current pace of emissions continues, then temperatures will rise by 1.5°C in about 10 years, so further measures are

required for 2030.
Energy-Derived CO2 Emission Share and G20 CN Achievement o .
1.5°C target in the Carbon Budget Concept

Target Times
Each country agrees on a "1.5°C target" at COP26

However, there is little time left to limit temperature rises to within 1.5°C
countries participate in the

Carbon Buddet Cumulative upper limits for GHG emissions
! licipate 10.6% arbon budge expected to limit temperature rise to a certain level
Climate Ambition Alliance A 14.1%

aiming for 2050 CN ]
<Carbon budget on a global basis (67% achievability case)>

Many non-G20
countries
also aiming for CN

2050 CN
(Reference) More than 100 Others (non-G20) US 349%

Turkey EU + UK . ; ; = = .
1.1% 8.9% Cumulative until 2019 (1.1°C rise) IWlthln 1.5°C| Within 2°C
PP india , L 23,900 . 4000 | 7,500
7% 6.9% 019 e 100 mil. tCO2 100 mil. tCO2; 100 mil. CO2
Brazil — Results S.1% _
Saudi Arabia . -
1.2% 1.5% If the current emissions pace continues,
%t%eo/’os we will reach a 1.5°C rise in approx. 10 years
Indonesia Russia ' <Probability of Climate Impact Occurrence According to Temperature Rise>
1.7% . o = o
’ 4.9% Climate Impact. Standard | 1°C (Current) ( 1.5°C } 2°C
China Extreme heat 2.8x 4.1x 5.6X
29.4% - - 1850-1900
Torrential rain | Once every 10 1.3x 1.5x 1.7x
Drought years 1.7x 2.0x 2.4x
Even if all the plans announced at .
COP26 are realized, it is estimated that , Sea level rise | Vs.19952014 | 0.37- 0.46- 0.98-
the temperature will rise by 1.8°C South Korea, Canada, South Africa, (as of 2150) average 0.86m |\ 0.99m )| 1.88m
Mexico, Australia, Argentina

(Climate Action Tracker)
Source: Compiled by Mizuho Bank Industry Research Department based on IEA, Greenhouse Gas Emissions from Energy 2021, "Working Group | contribution to the 6th

Assessment Report” by the IPCC, and Climate Action Tracker, etc.
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I. Changing Trends and Their Impact

Realizing Sustainability

Carbon Neutrality

Japan is in a Disadvantageous Situation for Realizing CN - Inferior Conditions for
Renewable Energy, and Dependent on Imports for Resources

m Japan must consider a strategy based on its disadvantageous preconditions (esp. for energy supply) to realize CN

— Japan has inferior conditions for renewable energy power sources (which provide local production for local consumption of energy) when
compared to other countries, so further efforts are required to reduce costs.

— Active investment in the resources and materials required to achieve CN is expected, but Japan is expected to continue to be dependent

on imports.

Comparison of Potential for
Renewable Energy Sources

Percentage of Flat Land Area in Country

It is possible to introduce renewable energy on flat land at a
relatively low cost, but flat land is limited in Japan

0% 50% 100%
Japan 34%
Germany 69%
UK 88%
France 69%
China 77%
us 68%
India 78%
Brazil

Results of Solar and Onshore Wind
Power Generation per Flat Land Area

(10,000 kWh/km2) O 25 50
Japan (EE—m— 59
Germany 56

_UK 21
France 11
China 8
Has already been
U_S. 6 introduced in Japan, and
India there is limited room for
Brazil 1 .cost reductions in the future

Comparison of LCOE by
Renewable Energy Source

Global Share of Resources

($/Mwh)
250 1 Solar 204
200 A
150 ~
85 Others
100 71 55 65 61 39% Copper
50 - Ore Production
36 59 46 31 7?2 (2019)
0 Peru
us UK Germany China Japan us 12%
250 - - China
Onshore Wind 8%
200 A DR
145 o
150 A 7%
4 e
100 63 63 59 - Cuba
50 A 85 3%
0 31 43 43 31 Others
I o
us UK Germany China Japan Phllg);/)mes 15%
250 1 Offshore Wind Aua% Cobalt
200 A Ore Production
150 157 151 11 Russia
T 105 8
100 1 133
50 A
61 83 63
0
us UK Germany China Japan

Note:  Japan's offshore wind power in the LCOE comparison by renewable energy sources has no record for the second half of 2021.
Source: Compiled by Mizuho Bank Industry Research Department based on Agency for Natural Resources and Energy materials, Bloomberg NEF, JOGMEC materials,
Japan Photovoltaic Energy Association materials, and Japan Wind Power Association materials, etc.

Japan's Share of Renewable
Energy Parts and Materials

Of which,
ic Production
%0

Japanese Companies
41%

Solar Cells
Shipments
(2020)
Of which,
Overseas Overseas Production
Companies 26%
59%

Wind Turbines
New Introduction
(2021)

Overseas
Companies
75%
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Ensuring Economic Security

I. Changing Trends and Their Impact

Conflict Areas and Resources/Food - Continuing Risks for Japan, a Resource-Poor Country

m  Amidst the carbon-neutral trend, even if the amount of fossil fuel resources usage decreases in the future, the amount of rare
metals and rare earths usage for storage batteries and fuel cells will increase. High degree of dependence on the resources of

foreign countries can continue to be a major risk.

(Kazakhstan) (Russia)

-Uranium production share: 41%

el - RO,
(Ukraine) Oil reserves share: 6%

*Wheat exports: 5th in the world
*Corn exports: 4th in the world

(China)

(Korea)

(Taiwan)

(Middle East total)
-Oil reserves share: 48%
-Natural gas reserves share: 43%

(DR Congo)
* Cobalt production share: 71%
*Tantalum production share: 33% (Myanmar)

-Rare earth production share: 9%

Source: Compiled by Mizuho Bank Industry Research Department based on WNA, USGS, and BP

Palladium production share: 37%
~Natural gas reserves share: 20%
*Platinum production share: 11%

*Wheat exports: No. 1 in the world

- Solar panel production share: 70%
*Graphite production share: 65%
-Rare earth production share: 60%
*Manganese production share: 43%

(Venezuela)

- Oil reserves share: 18%

-Semiconductor manufacturing capacity share: 22%

*Semiconductor manufacturing capacity share: 22%

*Critical Raw Materials in the CN Era

Storage Batteries Fuel Cells Motors
Lithium, cobalt, Cobalt, palladium, .
. . . Neodymium,
nickel, manganese, | platinum, graphite, d .
ysprosium

graphite

strontium, titanium
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|. Changing Trends and Their Impact Technological Evolution

Society and Industry Will Change as Technological Implementation Progresses in the
Medium to Long-Term

m  Technology is being developed ever more rapidly, connecting with other areas and changing all industries. Amidst the intensifying
competition between countries and companies to secure human resources and technological development, a long-term strategy
that lets Japan prevalil is required.

Major Technologies Expected to be Implemented by 2050 and their Influence on Industry and Society

Al: Deep understanding of culture and background knowledge,
modularization of emotional operations

Singularity J

{ Robotics: Autonomy/intelligence (sophisticated Al), advanced driving/control (multiple degree of freed actuators, etc.), integration (robot cooperation)

Computers: Quantum computers (ultra-high speed), semiconductor miniaturization (increased speeds/miniaturization),
brain-type computers (increased speed, low power consumption)

Next-generation communications standards (6G/7G)

Technologies

Quantum cryptographic communications (high security)

Autonomous driving (level 4)} [ Flying cars ]

High-performance . .
storage batteries }[ Electric vehicles (BEV) }[ SDV ][ FCV ]

Elimination of traffic jams/accidents

Anyone can go travel from anywhere

Zero food waste Restaurant food at home
Sustainable resource circulation

Automotive %
[

Special preservation technologies} [3D food printers} [Artificial food ]

Foods

Materials

New materials C_)pt|m|zat|on/automat|o_n of Circular systems
production processes/production volume

[Integrated control technologies (VPP, power P2P)] [Synthetic fuels]

Energy

Both CN and stable supply

=
(@)
g 2
2w
o =
5 ©
= = -
= = . Production and storage of
£ - [ ZEB-ZEH J [ CO2-free hydrogen J
"'5 % Personalized Regenerative medicine, genomic medicine technologies, Optimized medical care per individual,
medicine biopharmaceuticals anywhere and for anyone
@ > Healthcare B diction/ Predict/ tdi |
- o [ Surgical robots/nursing care robots ][  Disease preiction ] redict/prevent diseases very early
o5 g g pre-disease evaluation systems and suppress the onset of disease
E o Remote customer service/ Optimization/automation of
c N .. store visits distribution processes .
L>|J< Logistics Zero costs for transport/delivery
[Automated warehouses/advanced picking] E Drones ]
ol [ Smart construction/infrastructure maintenance systems J A portion of production/consumption
moves to the Metaverse
Infrastructure [ Metaverse development }

Source: Compiled by Mizuho Bank Industry Research Department based on various published materials
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|. Changing Trends and Their Impact Technological Evolution

It is Necessary to See How IOWN Concept Will be Implemented by 2050

m  The IOWN concept is a general term for networks and information processing infrastructure, including terminals, that can provide
high-speed/large-capacity communications and enormous computational capabilities that utilize innovative light related
technologies.

m  The IOWN has the potential to create solutions to social demands such as addressing diversity, transcending the limits of the
internet, and overcoming increased power consumption.

What is the IOWN Concept?

Social Demand and Necessary Responses Overview Diagram of the IOWN Concept

It is necessary to deepen understanding of others by Cognitive
gaining information and feelings from others’ Foundation Digital Twin Computing
perspectives.

t—>

— Information acquisition collection via high- .
Overlay Solution

definition/high-sensitivity sensors, and information
processing that goes into the senses and
subjectivity of others

)

Provider A Provider C

Network Services

m Issues such as multiplied communication volumes,
complex network, and increased delays due to
congestion (see note), etc.

— Telecommunications systems breakthrough

Agile allocation of ICT resources
and optimization of structure
Multi-Orchestrator

m Increased energy consumption due to the explosive —/ Tran§f§)\'t
growth in networked devices and traffic ?\thlg::gcrt?ﬁ:efsuss?(r;) :
— Significant improvements in power efficiency © ] /—/ / #Plrlvate Netwolrk
through the fusion of electronics and photonics V4

L —————
”’ yE ey BB

Devices g LY >

Note: Congestion is a state in which access is concentrated on a specific line
Source: Compiled by Mizuho Bank Industry Research Department based on NTT website
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I. Changing Trends and Their Impact

Technological Evolution

It is Necessary to Develop and Manufacture Equipment with the Adoption of Photoelectric
Fusion Devices in Mind

m Under the IOWN concept led by Japan, it is assumed that the networks and information processing infrastructure will be
constructed by 2030.

m If photoelectric fusion technologies are introduced in the network and terminals/chips through the IOWN concept, then the

Metaverse will be supported by the realization of ultra-low power consumption and ultra-high-speed processing.

— Itis necessary to develop and manufacture equipment with the introduction Adoption of photoelectric fusion devices in mind.

Each Country's National/Private Projects Related to
Optical Wiring Technologies (Examples)

Institutions/

DOE, ARPA-e
ENLITENED

Improve data center energy efficiency by
changing information transmission from electricity
to light via optical integration technologies

Evolution of Photoelectric Fusion Devices via the IOWN Concept

HP Enterprise
The Machine

Memory-driven computing + optical connections

Microsoft Optics
for the Cloud

Application of optical technologies to cloud
computing and development of new technologies

NEDO Photoelectrical
Mounting Project

Development of basic technologies for optical
wiring technologies for data communication
between chips and their mounting technologies

NTT IOWN

Network/information processing platform utilizing
innovative technologies centered around light
Aim to realize it by 2030

Aim to achieve ultra-low power consumption and ultra-high-speed

processing by introducing photoelectric fusion technologies

from networks to terminals and chips

From FY2022:

Compact, power-saving,

high-performance

optical communication

devices

Coherent Optical Sub
Assembly
Digital Signal Processor

optical chips

From 2024:
Co-package
implementation of
optical and
electronics

2%
A

Mixed LSI and

From 2025:

Optical

transmission
between chips

Introducing
optical inside
the LSI

Calculation
processing via light

From FY2030:
In-chip optical

communication and in-
chip optical signal
processing

Note: DOE is the US Department of Energy
ARPA-e is the Advanced Research Projects Agency—Energy
ENLITENED is Energy-efficient Light-wave Integrated Technology Enabling Networks that Enhance Dataprocessing
Source: Compiled by Mizuho Bank Industry Research Department based on Ministry of Economy, Trade and Industry materials
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|. Changing Trends and Their Impact Technological Evolution

Room for Contributing to the Realization of Quantum Computers, which Supports the
Metaverse

m  With the limits of semiconductor miniaturization approaching, the realization of quantum computers, in addition to the evolution of
advanced packaging technologies, may become a supporting factor for the Metaverse.
— Research and development is also important, such as on how to apply quantum computers to actual business.

m  There is room for electronics companies to contribute to the realization of the Metaverse by addressing technical issues that
needed to be resolved for the realization of quantum computers.

Quantum Computers Could Help Realize the Metaverse <Reference>Calculation Speed-ups by Quantum Computers

m  Quantum computers allow for far more computation than
conventional computers

Limitations of Conventional Computers and the Possibilities of Quantum Computers

-2020 2021 2025 2027 2030-

Limits of semiconductor Conventional CompUter Quantum CompUter
Conven- miniaturization

tional Evolution of advanced semiconductor packaging In electronic circuits, there is Qubits have a "0" and "1"

a separate "0" or "1" state state at the same time
business applications I

50-70 100 1,000
qubits qubits qubits

A

A conventional computer
takes 2”°n operations, but a
guantum computer can
process it in one operation

One-ti
operations B 00 0 ogfragﬁ

< n qubits >

Technical Challenges and Opportunities for Realizing Quantum Computers

m  One cable required per qubit for electromagnetic wave control
— Evolution of cable wiring

® In 2019, Google announced a
demonstration of "quantum
supremacy" showing that the computer
power of a quantum computer
exceeded that of a conventional
computer (see note).

m In this demonstration, the "Sycamore"
computer was equipped with 53 qubits.

m  Realization of temperatures that stabilize qubit movement
— Cooling technologies within the computers
— Development of processors that operate in extremely low
temperature ranges

m  Realization of an ideal operating environment, incl.
vibration/humidity
— Possibility of using semiconductor technology/know-how such
as thin-film deposition equipment and lithography equipment

Note: IBM has disputed this announcement by Google

Source: Compiled by Mizuho Bank Industry Research Department based on various Source: Compiled by Mizuho Bank Industry Research Department based on various
published materials, etc. published materials
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|. Changing Trends and Their Impact Technological Evolution

(Reference) Changes in Industrial Structure and the Rise of Platformers due to
Technological Evolution

m  With the evolution of technology, the digitalization of everything has progressed, and the business model that utilizes the derived
data has developed.
— With digitalization, many processes in the value chain have been commoditized, and the industrial structure has changed to
utilize low-priced services (platforms) provided by digital platforms such as GAFA.
— The value of the platform increases as the number of users increases (network effect), so platformers pursue scale expansion
beyond the boundaries of the industry.
m In the future, platformers’ business areas will continue to expand as social acceptance increases.
— Involvement in platforms and relationships with platformers will be important factors in business strategy.

Changes in Industrial Structure due to Platformers

Business Areas of
Traditional Japanese Companies

(" )

=Consensus
*Technical capabilities
*Service quality and hospitality

Structural

| Synergies
*Network effects
I =Cost reductions viacommoditization

*Understanding customers based on data

_ Y JEaEamea \o L/

Platformers’ business areas (platform operators)

Source: Compiled by Mizuho Bank Industry Research Department
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|. Changing Trends and Their Impact Technological Evolution Change in Society and Consumers

By 2050, the Digital and Social Native Generations will Reach 50% of the Total Population

m  Social acceptance is also required for the spread of a technology, and when it comes to digital technologies, Generation Z and
later are digital natives and will account for half of the population by 2050. There will be a high affinity for digital technologies in all
generations, and digitalization will be rapidly accelerating.

Changes in Japan's Population Composition by Age Group: 2020 = 2050

f h Generation Y Generation Z
Before the . .
: Generation X (born 1981 - 1995) (born 1996 - 2010) Generation a
Bubble Generation o ) , _
(born before 1965) (born 1966 - 1980) Digital natives Social natives (Facebook became (born 2011 - )
(started using Win95 at age 18) popular when they were 18)
2020 2050 (Characteristics of Generation 2Z)
0 47000 81000 121000 0 4-000 81000 12-000 Parents experienced the bursting of Japan's economic
— bubble and the financial crisis, while they experienced the
90 or older 90 or older g 'g Great East Japan Earthquake and COVID-19
8589 (thousand people) 85-89 (thousand people) S 3
~ ~ @ = Theirfirst cellphone was a smartphone, and they use a
75-79 75-79 c O
70-74 70-74 8 S The internet has been a central part of their activities
65-69 65-69 since they were born. It is natural to connect with people
through social media
60-64 60-64
55-59 55-59
50-54 50-54

45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14

5-9

0-4

45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14

5-9

0-4

Generation Z: 17% Do not bother with ownership. Active in sharing

Experiential consumption rather than material consumption.
Emphasis on empathy rather than brands

Adapts to new devices and features

Generation Z: 14%

Generation a and after: 33% Thoroughly researches large amounts of information

Generation a: 8%

Behavioral Characteristics

Respects diversity. Has multiple identities

Source: Compiled by Mizuho Bank Industry Research Department based on "Population Projection for Japan" by the National Institute of Population and Social Security Research
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|. Changing Trends and Their Impact Change in Society and Consumers Spaces

The Distribution of the Real and Digital Changes with the Development of Devices and
Communications Technologies

m  From atechnical point of view, in 2050 the sophistication of communications technologies and related device technologies will
enable experiences to be the same as in the real world (communication, purchasing goods and services, and entertainment)
even when online (including in the Metaverse).

An online virtual space where anyone can
communicate and conduct economic activities at
the same level as or better than in the real world

(1) Digitalization "Development"

(2)’ Metaverse Spread

O Continuation of digitalization trend O Changes in infrastructure, O Reproducibility is improved via

that advanced due to COVID-19. regulations, and systems technological evolution, and
Content O !Emphasis placed on comm_unication accelerate the flow of digitalization people ut_ilize_ it _
in the real world. Work portions O Same as on the left O Communication without any
(other than for fun) are made more feeling of oddness, even in the
efficient by utilizing technology. virtual world
O Primary devices are smart glasses/_contacts (smartphones/PCs are limited). Mobile communications are 6G/7G

(ultra-high speed, ultra-large capacity, ultra-low latency)

Rarity of "Real" increases, such as for emphasizing an experience

Image of
Distribution
Between Real and
Digital in 2050
(Where activities
are being done)

Digital
(low to medium reproducibility)

Digital
(low to medium reproducibility)

Metaverse
(low to medium reproducibility)

Digital = Metaverse
(high reproducibility

Metaverse
(low to medium reproducibility)

Related Parts in Consumer services (retail/restaurants), automotive, Electronics,
this Report mobility services, logistics (land transport), healthcare communications/media, IT

Source: Compiled by Mizuho Bank Industry Research Department
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|. Changing Trends and Their Impact Change in Society and Consumers Time for Daily Life

Increase in Consumers’ Free Time, and May Focus on Digital Activities

= With the utilization of technology, declining birthrates, and an aging population, consumers' free time will increase by approx. 3
hours/day, and the focus will be on how to use that free time.
— Digital contact time will also increase, and it is expected that a portion of free time, work time, and schoolwork time will be

"Immersive Time." For times other than when sleeping, people can be connected to the digital world in parallel with their real-
world activities.

Changes in Daily Living Time (2016—2050 / Weekly averages / Average

for all ages, male and female) Image of Digital Contact Time in 2050

(minutes) . 19962016 (Results) = 20162050 (Predicted) (minutes)  One day in Chte ey 2GS plEIc)
200 + —— 1,500 2016 2050 Contact Time
Telework has | I
150 { Laborforceis o . . taken hold, some | | 'I:'Ahrtough the t
significantly ha"'"gh IS classes are held I I etaverse, etc.,
replaced by r(;]ugl . online, increasing mainly work on digital
Alfrobots  €€Mnologies g ysage, spread | | activities. Assumes
100 - of partially online I | free time, work time,
medical care I and school time.
I 1,000
50 | | Schoolwork
| |
| L——1 :
I Immersion
.50 J I Free Time Time
I 500 (Increased)
-100 1 I
: Housework-
-150 —_—————— . o a Movdfilgiiftravel
& ) & & ¥ i o eé\
N & & o o > ¥ A
N @ O X
° & @ Q% &
& S N <& 0
> ~ &
NS A\ L . .
Note:  Free time refers to "shopping,” "TV, radio, newspaper, magazines," "resting, relaxing," "learning, self-development, training (other than Connected to d'g_'tjd! Work_j while foc_usmg
schoolwork),” "hobbies, entertainment,” "sports,” "volunteer activities, social participation activities,” and “dating, socializing.” on real-world activities. Time zone is non-
Source: Both figures were Compiled by Mizuho Bank Industry Research Department based on the "Survey on Time Use and Leisure Activities” sleep and non-immersion time.
by the Statistics Bureau, Ministry of Internal Affairs and Communications.
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I. Changing Trends and Their Impact

Change in Society and Consumers

Future Demand for Mobility and Stock of Vehicles in Japan

Mobility Demand

m In considering the structure of Japanese automotive industry in 2050, it is necessary to estimate the amount of vehicles.
— ltis assumed that there are three factors that will affect the future amount of vehicles: “Dynamics of Population”, “Demand for

Mobility”, and “Transportation”.

m In 2050, it is expected that the amount of vehicles will decrease due to declining birthrates and the aging population, shrinking
demand for mobility, reduction of POV (privately owned vehicles).

— POV will be mainly composed of small and low-priced vehicles for daily trips and premium vehicles.

Future Demand for Mobility and the Amount of Vehicles in 2050

Composition ratio

of activities purpose

Estimate

population by Expected to Decrease towards 2050

Number of trips by X

o . Total amount of
Composition ratio

trips by
transportation

of transportation

Expected to Change Towards 2050

region for each 5-

Factors Bringing about a

year age group (3
Decrease in the Future

¢ ) Purpose
major metropolltan

Transportation Factors Bringing about a

Change in the Future

areas + others) Going to

Work
Going to
School Increase in remote work, online

] conferences, online classes, etc.
Business

Estimate the impact of Going Home
the declining birthrate
and aging population
on decreasing the
“Composition ratio of
activities”, “Number of
trips by purpose”, and
“Composition ratio of
transportation”

Shopping Increase in EC rate
Increase in home deliveries

s, Glie. (improved convenience and quality)

Going to
Hospital

Pick-up/
Drop-off

Increase in online diagnosis and
self-care

Overall decline in demand for mobility

Other —

Source: Compiled by Mizuho Bank Industry Research Department

Train

The spread of on-demand driverless
shuttles (first and last one-mile
transportation, transportation within a
city) may lead to an increase in the use
of railways and buses and a decrease in
POV

Automobile

(POV)

Automobile
(Taxi...etc.)

Motorcycle

There is the possibility that no
significant changes are expected from

Bicycle the current situation

Walk

v

Passenger transportation
volume by transportation
(Demand for mobility)

The amount
of vehicles

v

—~———

Assumed 2050 Vehicle Ownership Structure

Number of POV will decrease, mainly in the three
major metropolitan areas

Alternatives via
driverless shuttles
and other public

Using sharing in the
case of non-daily

. activities such as leisure|
transportation

POV (mainly small and low-price vehicles) will
remain for daily trips in rural areas

Some premium vehicles will continue to be

privately owned
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|. Changing Trends and Their Impact Change in Society and Consumers Mobility Demand

As of 2050, Passenger Vehicle Transportation Volume will Decrease from 30% to 50% from
Current Levels

m Domestic passenger transportation volume by passenger vehicles (total of private automobiles and taxis) in FY2050 is expected
to decrease by 18% from FY2020 to approximately 47.2 billion due to changes in population composition and decline.

m In the “(1) Digitalization Development Case (base case)”, it will decrease by 35%, due to the decrease in commuting demand
caused by telework, and the spread of EC and online medical care, etc. In the “(2) Digitalization Acceleration Case®, which is
expected to further reduce mobility demand, it will decrease by 47%.

Decrease in the Number of Trips by Purpose in FY2050 Changes in Domestic Passenger Transportation Volume by
*FY2015—FY2050 Passenger Vehicle (Private Automobiles and Taxis)
. Eatlng Gomg to Gomg to Gomg to 3 (mllh?n Impact of Impact of declining commuting demand
Shopping  Out Hospital  Work School Business people)  FFNETIEC due to the spread of teleworking, etc., and
0% ) 70.000"5 due to the spread of EC/online
0 TTncrease in Decrease Increase in | Decreas€ | Increase onine | ! diagnoses, etc.
number of due to online commuting classes 65,165 !
households telework, etc. diagnoses demand \
-10% using EC and self care cte;LIJesvevc(J)rli(y 60,000 - 57 404 -18% -35% -47%
-20% 50,000 1 47,196 \
\
A Y
-30% 40,000 - " 7,001
30,420
-40% 30,000 A S
\\‘
-50% 20,000 A
== (1) Digitalization Development Case Digitalization .
Development Digitalization
- Case Acceleration
60% = (2) Digitalization Acceleration Case 10,000 - Case

~70% 0 -

2019 2020 oes 2050 2050 2050 (FY)

Note:  Until FY2020 shows actual results, and FY2050 is a forecast by the Mizuho Bank Industry Research Department.

Source: Compiled by Mizuho Bank Industry Research Department based on the “Survey on Motor Vehicle Transport” by the Ministry of Land, Infrastructure, Transport and Tourism,
the “National Urban Transport Characteristics Survey” by the Ministry of Land, Infrastructure, Transport and Tourism, and “Population Projection for Japan” by the National
Institute of Population and Social Security Research, etc.
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I. Changing Trends and Their Impact

Change in Society and Consumers

Mobility Demand

(Reference) Two Scenarios for Considering Mobility Demand and Passenger Transportation

Volume

m In addition to population decline, mobility demand in 2050 assumes the declining worldview due to the acceleration of food EC
and a reduction in commuting demand caused by the spread of telework associated with the spread of COVID-19 pandemic as
“(1) Digitalization Development Case®.

m  Furthermore, “(2) Digitalization Acceleration Case" is also presented, in which mobility demand is reduced even more by
productivity improvements and moving online in all fields.

World View of Mobility Demand in 2050

Going to
Work

Going to
School

e |
Shopping |

Eating Out

Going to
Hospital

(1) Digitalization Development Case
Compared to Pre-COVID-19: approx. -10 to -20%

As an extension of the current situation, demand for commuting to work
decreases due to telework taking hold.

Under the current School Education Act, the number of days of
attendance was assumed to be real-world attendance, but it was
reviewed in the wake of COVID-19, and it is assumed that a portion of
classes will be held online at some high schools and universities, etc.

Decreases in parallel together with the decrease in demand for
commuting to work.

As the number of households using EC increases, the number of
outings decreases.

Even though demand for eating out for the purpose of spending leisure
time increases, the demand for eating out will also decrease in
conjunction with the decrease in going out due to telework taking hold.

The spread of online diagnoses mainly for medical diseases, which are
easy to go online, and the increase in self-care by patients.

Source: Compiled by Mizuho Bank Industry Research Department

In addition to the base case, the number of commuting days decreased
due to productivity improvements.

Assumes that some classes at all educational institutions will be
replaced with online classes.

In conjunction with the decrease in the number of days commuting to
work, the number of outings related to work also decreases.

Assumes that food EC will increase even further when compared to the
base case.

Demand for eating out declines due to the expansion of EC and
delivery demand associated with a relative decline in attractiveness of
eating out.

In addition to the base case, online diagnosis has become widespread
among hospital outpatients, and self-care by the patients themselves
also spreads.
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|. Changing Trends and Their Impact Change in Society and Consumers Mobility Demand

Number of People Transported per Day by Passenger Vehicles (Private Automobiles and
Taxis) will Increase Due to the Spread of MaaS in the Future

m In the early 1990s, the number of people transported by a vehicle per day was approx. four. Due to the spread of light vehicles,
etc., the number of people transported by a vehicle per day has remained unchanged at around 2.8-2.9 since 2010.

m  Assuming that in 2050, 50% of the vehicles in the three major metropolitan areas are dedicated MaaS vehicles, and that in other
areas they are 10%, then the number of passengers transported by a vehicle per day is expected to be approx. seven (in the
three major metropolitan areas it will be approx. 13, and in other areas it will be approx. five).

Number of People Transported Per Day by a Passenger Vehicle (Private Automobiles and Taxis)

(people per vehicle per day)
14.00 - (reference)

12.69

12.00 MaaS spread primarily in the three major metropolitan areas
(private vehicle — MaasS vehicle)
*Assumes that the ratio of dedicated MaasS vehicle
in the three major metropolitan areas is 50% and that
in other areas it is 10%

8.00 - K

Popularization, etc.

10.00 -~

7.40

6.00 - . . reference
of light vehicles ( 484 )
Has been flat for 10 years '
4.07
4.00 - 3.52
3.09
N I I I I I I I I
0.00 -
1990 1995 2000 2005 2010 2015 2016 2017 2018 2019 2020 . 2050 2050 2050 (FY)
Three major  Other
Source: Compiled by Mizuho Bank Industry Research Department based on the "Car Transportation Statistical Survey" by the Ministry of Land, metropolitan  areas
Infrastructure, Transport and Tourism, the "National Urban Transport Characteristics Survey" by the Ministry of Land, Infrastructure, areas
Transport and Tourism, and "Population Projection for Japan" by the National Institute of Population and Social Security Research
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|. Changing Trends and Their Impact Change in Society and Consumers Mobility Demand

Domestic Passenger Vehicle Ownership Numbers and Sales Numbers May Sharply Drop
in 2050

m  Assuming that the penetration rate of dedicated MaaS vehicles in 2050 is 50% in the three major metropolitan areas and 10% in
other areas, then it is expected that the number of owned passenger vehicles (the number of vehicles required to meet mobility
demand) will decrease by approx. 80% when compared to FY2021.

m As aresult of estimation assuming that the useful life of a vehicle will be shortened because of the decrease in privately owned
vehicles due to the spread of MaaS, passenger car sales are expected to decline by up to 48% when compared to pre-COVID-19
FY2019, which will require a fundamental overhaul of the traditional automotive business model.

Forecast for Domestic Passenger Vehicle Ownership in 2050 Forecast for Domestic Passenger Vehicle Sales in 2050
10,000 vehicles i
(7 000 - ) (10,000 vehicles) <Decrease percentage compared to FY2019>
’ 500 -
6,177 6,181 6,192
: 450 { 430 -36% -48%
6,000 - [Decreased population/
decreased mobility demand] 400 1 - ':81_ -
+ 368
5,000 1 [Spread of MaaS vehicles] 350 -
(50% in three major metropolitan
areas, 10% in other areas) 300 A
4,000 - 275
-78 to -82% 250 - 4
225
3,000 -
200
2,000 A 150 1
1,372 100
1,126 |
1,000 1 Digitalization Digitalization 50 J Digitalization Digitalization
Development Acceleration Development Acceleration
Case Case Case Case
0 0

2019 2020 2021 2050 2050 (FY) 2019 2020 2021 2050 2050 (FY)
Source: Compiled by Mizuho Bank Industry Research Department based on the "Car Transportation Statistical Survey" by the Ministry of Land, Infrastructure, Transport and
Tourism, the "National Urban Transport Characteristics Survey" by the Ministry of Land, Infrastructure, Transport and Tourism, and " Population Projection for Japan”
by the National Institute of Population and Social Security Research
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I. Changing Trends and Their Impact Changes in Industrial Structure

Local Production for Local Consumption is Progressing in the Automotive Industry to
Achieve Carbon Neutrality

m In the automotive industry, in the medium-term it is expected that the local production for local consumption of complete vehicle
manufacturing will progress globally, caused by shift to BEV. The background for this is that governments and major companies
in each country are trying to lock in the battery supply chain and value chain.

— Inthe longer term, it is assumed that the commoditization of vehicles (hardware) will also promote the local production for
local consumption of complete vehicle manufacturing.

Two Factors and Three Points for the Global Progress of Local Production for Local Consumption of Complete Vehicle Manufacturing

Locking In the Battery Supply Chain/Value Chain Commoditization and Standardization of Vehicles
(Hardware)

Local Production for Local Consumption of Batteries = Local Production for
Local Consumption of Complete Vehicle Manufacturing

Added Value Shifts to Production Technologies and Know-How ]

v Batteries are critical to achieve CN, and the governments of
major countries are aiming for consolidating production facilities
and technology in their own territory

v Concerns from a LCA perspective that battery imports will
increase CO2 emissions.

Environmental v Concerns that importing complete vehicles will increase CO2

emissions from the perspective of LCA

Regulation

v Reducing import and increasing domestic production are essential
v Need to absorb via battery manufacturing the decrease in to mitigate the decrease in employment caused by shift to BEV
employment caused by shift to BEV v If new vehicle sales will decline in other countries over the long-
term, then import may decrease further

v Local production for local consumption, which can maximize cost

v Batteries have high logistics costs, so it is rational to produce merits, is superior by consolidating complete vehicle manufacturer
them in the vicinity of a complete vehicle manufacturing sight and commoditization of vehicles (hardware)

v Locking in used batters = Reuse and recycling can reduce v There is a high probability that manufacturers will be supported by
battery costs and secure natural resources. governments from the perspectives of environmental regulations

and protecting employment.
Source: Compiled by Mizuho Bank Industry Research Department
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|. Changing Trends and Their Impact Changes in Industrial Structure

Supply and Demand Outlook for 2050 - For Many Japanese Industries, the Amount of

Activity from Existing Domestic Business is Declining

m Needs for energy-intensive products such as automobiles (passenger vehicles) and petroleum products (gasoline, etc.) are

declining. Material industries such as steel will also be affected.

Demand Outlook for Japanese Major Industries JREIEIRERGIENNoJol=lalo V@ {o]@ia[ABI=Ty Talo HOIV11{[elo] /g (o] @ =FTels W [s[VE{ {3V

(2020=100) Actual | Predicted
240

220
200
180
160
140
120

100

80
60
40
20

0

2020 2030 2050 (CY)

Note: Forecast by the Mizuho Bank Industry Research Department for 2030 and 2050
Source: Compiled by Mizuho Bank Industry Research Department based on various statistics

Information service sales
(Consultants and software expanding towards DX)

Power demand (Electrification progress towards realizing CN)

Food expenditures

Retail sales

Ethylene conversion demand
Freight transport volume

Passenger vehicle sales gﬁ:;gegg'vgg.o‘;fgeg'n?;m’ mobility demand,

City gas demand
Crude steel pI’OdUCtiOI’l(Decreasing domestic automobile production)

H H (Development of production in China,
Electrolytic copper production decreasing domestic demand)

Passenger car production (Decreasing domestic demand, decreasing exports
due to local production for local consumption)

Petroleum product demand (Decreasing gasoline demand, etc.)
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I. Changing Trends and Their Impact

[Chapter | Summary]
Changes in Society, Consumers, and Industrial Structure Towards 2050

Changing
Trends

Changes in
Society and
Consumers

Towards
2050

Changes in
Industrial
Structure
Towards

2050

Population Declining/Aging Realizing Sustainability

Ensuring Economic Security Technological Evolution

The changing trends are accelerating in response to the US-China conflict since 2018, COVID-19 pandemic, and the crisis in Ukraine

(1) Living Time: Reduced work and housework, increased free time, and increased digital contact. While enjoying playing in the digital world, emphasis is also placed on the

physical aspect (=experiences).

(2) Space: Increased relative importance on the digital/virtual world (Metaverse). Real-world/experiences become a rarity. Transcending borders and languages through the

spread of the Metaverse.
(3) Consumption: Consumption of goods and services is divided into fun and labor.

(4) Movement: Need for movement has diminished due to the progress of digitalization. People, goods, and services move through the establishment of autonomous driving

technologies. Liberation from close proximity to work and residence.

(5) Work: With the spread of Al diagnosis and the development of regenerative medicine, etc., healthy life expectancy has been extended and a "lifetime of active work" has
been realized. Affluence and health without anxiety. While enjoying digital ways of playing, also emphasize physical ways of playing (=experiential value).

(6) People: Increasing need for "advanced human resources” with technology-related expertise, and companies try to secure human resources by securing specialized human
resources in other countries and by rehiring "relearning” human resources. Al replaces production, distribution, and office work, and humans concentrate on creative parts.

(7) Things: Conversion from ownership to usage. Circulation that includes recycling. Production and distribution of goods is automated. From mass production to a high-mix,

low-volume production system.

(8) Money: Investment gathers in intangible assets (knowledge and information, etc.). Substitution from labor to capital progresses, and labor share declines.
(9) Information: Data collected from every aspect of consumers' daily lives is thoroughly utilized in each aspect of production activities via the utilization of Al and robots.
(10) Energy: Achievement of significant decarbonization. Declining needs for energy-intensive products such as car engines, gasoline, and steel.

(1) Electric Power: 20% increase in electricity demand. 60% renewable energy ratio.
Progress on decentralization.

(2) Oil and Gas: Decreased demand due to electrification (70% decrease for petroleum
products, 40% decrease for city gas). Fuel conversion to non-electrical energy.

(3) Steel: 40% reduction in crude steel production, change in manufacturing method to
low-carbon process.

(4) Non-Ferrous Metals: 40% reduction in electrolytic copper production. Portion for
exports goes to local production of goods.

(5) Chemicals: 30% reduction in domestic demand. Consolidation of basic products,
process changes, strengthening downstream fields, etc.

(6) Food: Changes in raw material procurement SC, new methods of providing food.
(7) Automotive: Significant decrease in domestic production. Industrial structure that is
not tied to hardware, business model that does not sell cars, PF for software and
hardware development.

Future Created by Changing Trends

Future that is an Extension of the Current Situation

Source: Compiled by Mizuho Bank Industry Research Department

(8) Electronics: Stimulating demand in new areas related to humans' senses.

(9) Communications/Media: Communications infrastructure has mobile, off-road,
and home-based connections, as well as non-terrestrial connections. Most
advertisement is on the internet.

(10) IT: Expansion of services such as consulting, formation of software market even
domestically in Japan.

(11) Consumption Services: EC ratio is 40%. Involuntary shopping will disappear.
Unbundling and re-bundling of distribution functions.

(12) Mobility Services: Integration of daily life and mobility services

(13) Logistics: Decrease in things to carry. Complete automation of basic operations.
(14) Healthcare: Diversification of needs and shortage of human resources for
healthcare.

Future Capturing Change and Leading to Growth

Chapter Il I Ideal Form of Japanese Industry in 2050 Chapter IIII

MIZWHO

—

34



ll. Future that 1s an Extension of the Current Situation

Impacts of Lower Demand for Major Products

Risks in Advancing CN

Increased Imports of Resources and Materials

Pressure on Household Budgets and a Worsening Trade Balance

V V V V V

Increased Difficulty in Maintaining Health Care System
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. Future that is an Extension of the Current Situation

Impacts of Lower Demand for Major Products

Japan's GDP May Fall Due to Lower Demand in Major Industries

m In the future, Japan will experience negative growth from the 2030s due to a significant decrease in the working-age population
and due to stagnation in labor quality, the amount of capital input, and productivity growth (base case). Real GDP per capita is

expected to remain 1.2 times that of 2019 by 2050.

m  On the other hand, in terms of demand for the products and services of major industries, in addition to shrinking domestic
demand, it is expected that exports and domestic production will decline due to the progress of local production for local
consumption in the manufacturing industry (risk case). Compared to the above base case, real GDP per capita may decrease by
600,000 JPY, the required number of employees may decrease by approx. 7.00 million. (see note)

Japan's Real GDP
(trillion JPY)
600 A

[Real GDP]

Real GDP in 2050 is
at the same level as
that of 2015

550 o
==
Sl
~
~
~
~
500 A S
~
5 ~
Possible decline when S o
factoring in the decreased A\ ¢
demand for major industries

450 - T T T T T T T T T T T
1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045(20)50
FY

—&— Actual values
—&o— Predicted values: Base case (potential growth rate / development)

—&— Predicted values: Risk case (decreased demand in major industries)

(10,000 Pvlperson) - 1peal GDP per Capita]

Real GDP per capita in 2050 L g
is 1.2 times that of 2019 _ -7
P b d
P
P d
- -
2019 _ -~ 2
b d

350 + T

1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
(FY)
—&— Actual values

—&— Predicted values: Base case (potential growth rate / development)

—&— Predicted values: Risk case (decreased demand in major industries)

Note:  Predicts the required number of employees based on labor productivity that was calculated from potential growth rates that incorporate underlying decreases in

working-age population and working hours.

Source: Compiled by Mizuho Bank Industry Research Department based on "System of National Accounts" by the Cabinet Office, the "JIP Database" by the Research Institute
of Economy, Trade & Industry, and "Population Projection for Japan" by the National Institute of Population and Social Security Research (medium birth rate)
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. Future that is an Extension of the Current Situation Impacts of Lower Demand for Major Products

(Reference) Impact Assuming that the Added Value of the Automotive Industry,
as of the Current Time, is Halved *Mechanical estimation

m We calculated the macro impact if the added value of the Japanese automotive industry is halved at this point.

— It was calculated mechanically by dividing the change in each industry's added value by each industry's labor productivity
(2018 results).

m  The impact on added value and on the number of employees is large in manufacturing industries such as transportation
machinery, steel, and non-ferrous metals.

— On the other hand, from the perspective of the impact on the added value itself, there are also impacts on non-manufacturing
industries such as automobile sales and leasing industries.

Primary Spillover Effects for Major Industries in an Input-Output Table

Impact of Halving the Added Value of the Automotive Industr

Real Added | No. of Employees in T — No. of
Industry i Real Added Value | (vs. Added Value ‘zt'hoousr;r‘]’ oot Eg’sl'oy‘e"eg .
(billion JPY) [(thousands of people){ (billions JPY) in 2018, %) people) 2018, %)

Transportation Machinery 15,654 1,328 -5,503 (35.2) -467 (35.2)
Steel 7,063 294 -529 (7.5) -22 (7.5)
Non-Ferrous Metals 1,920 171 -116 (6.1) -10 (6.1)
Mining 210 43 -8 (3.9) -2 (3.9)

Other Manufacturing Industries 11,077 2,183 -278 (2.5) -55 (2.5)
Electrical Machinery 8,830 627 -166 1.9 -12 (1.9)
Electric power/Gas/Water Industries 8,842 655 -142 (1.6) -11 (1.6)
Metal Products 4,006 862 -57 1.4) -12 (1.4)

All Industries 476,655 69,312 -7,979 @.7) -744 (1.2)
Manufacturing Industries 107,312 10,687 -6,978 (6.5) -601 (5.6)
Non-Manufacturing Industries 369,273 58,615 -1,001 (0.3) -143 (0.2)

Note 1: The "number of employees" shown here does not match the number of employees in the "Labor Force Survey" by the Ministry of Internal Affairs and
Communications because it doubles the number of workers who work side jobs

Note 2: The estimated impact on the number of employees was calculated mechanically by dividing the change in each industry’s added value by each industry’s
labor productivity (2018 results)

Source: Compiled by Mizuho Bank Industry Research Department based on "Extended Input-Output Table" by the Ministry of Internal Affairs and Communications
and the "JIP Database" by the Research Institute of Economy, Trade & Industry
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Il. Future that is an Extension of the Current Situation

Risks in Advancing CN

The Realization of CN Involves Large Investment and Expenses, and Major Changes in

Industrial Structure

m The realization of CN involves large investment and expenses, and changes in industrial structure. As a result, there is the risk
that it will lead to worsening household budgets, decreased industrial and corporate competitiveness, and decreased national

sustainability.

m If CN is not realized because it has a large impact on each economic entity, then there are risks that activities will be hindered
due to rising temperatures and intensifying disasters, etc.

Efforts for the Realization of CN and Possible Risks

Efforts for the Realization of CN

Shift to Clean Power Sources

Expansion of renewable energy, reduction in
thermal power generation, restart of nuclear
power

Progress in Electrification

Shift to BEV, shift to ZEB/ZEH, etc.

Realization of Lifecycle CN

Converting nuclear fuel materials, implementing
recycling

Changes if Effort Proceeds

Large Investment and Expenses
(transition costs, emission
compensation)

New expansion of power sources, power grid expansion, raw
materials and fuel/processing/converting supply chains, CO2
reuse and offsets, taxing carbon emissions

Destabilization of Product
Procurement and Supply
(disposal of infrastructure equipment,
etc.)
Increase electrification rate, concerns about insufficient power
supplies, scarcity of fossil fuel resources, disposal of basic
material equipment that consumes significant energy, and

increased dependence on imports (hydrogen, minerals, basic
raw materials and fuels)

Changes in Industrial Structure
(decreases in demand
and production, input structure)

Decreased product demand, and transformation of the
automotive industry pyramid due to the shift to EVs, etc.

Possible Risks

Worsening Household Budgets

(worsening employment, decreased
income, increased spending)

Rising electricity prices, rising product prices

Decreased Industrial and Corporate
Competitiveness
(worsening profits and cost structures)

Reduced sales (reduced demand, inability to convert
environmental costs into sales prices, etc.), increased costs
(procurement of raw materials and fuels), and worsening cost
structures

Decreased National Sustainability
(decreased savings,
loss of industrial base)

Loss of industrial base (industrial agglomeration/clustering,
manufacturing bases, R&D bases), further hollowing out of
Japan domestically

If CN is not realized because it has a large impact on each economic entity, then there are risks that activities will be

hindered due to rising temperatures and intensifying disasters, etc.
Source: Compiled by Mizuho Bank Industry Research Department
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. Future that is an Extension of the Current Situation

Risks in Advancing CN

Investments Required in Each Industry Towards Energy Supply Systems Adapted to CN

m In order to realize CN, it is necessary to change energy supply structures that depend on fossil fuels, which are the primary factor for GHG

emissions.

— There is an urgent need to construct energy supply systems that are adapted to CN, including in cases where CO2 is recovered while

continuing to use fossil fuels.

m  Each industry is expected to invest in converting their existing businesses and acquiring new opportunities while looking ahead to energy

conversions.

Image of Changes in Energy Supply Structures due to CN

<Breakdown of Japan's GHG Emissions> <Breakdown of Japan's Primary Energy>

Investment Fields Towards CN in Each Industry

Electric Power

Renewable energy power sources (solar power,
onshore/offshore wind power, next-generation solar power, etc.),
thermal power generation (hydrogen/ammonia, biomass, CCUS),
next-generation nuclear power, strengthening the power grid,

Other
Hydroopower Renewable
Other Nog-oj:oz 4% Enercy N
7% 0 9%
Coal ’\l‘;gcv'v‘ﬁr 25%
Natural 35%
Gas R201? 3% | Natural R201?
18% esults GaS esults
Fossil Fuel Ratio 22% . Fossil Fuel Ratio
oil 85% oil 85%
31% 37%

storage batteries, shift to advanced supply and demand

adjustments (DR)

Construction of hydrogen/ammonia SCs, methanation, synthetic
fuels, e-fuel, SAF, green LP gas, CCUS, waste plastic recycling
Hydrogen utilization (COURSES0, SuperCOURSESO, direct
hydrogen reduction), utilization/enlargement of electric furnaces,
CCUS, ferro-coke, scrap utilization

QOil and Gas

Steel

<lmage of Changes in Final Energy Supply Structure>

[Current] [Around 2050] 1) Decrease_in energy de_-mand
(2) Progress in electrification
| Other I (3) Converting to energy supplies
® adapted to CN
N Coal Biofuels
on-
Electricity Gas Other ©)
(QEEVTED) — Fossil Fuels
Liquid Fuels/ < + CCUS
Oil Gaseous Fuels
‘\ Hydrogen/
Thermal Power Ammonia
Thermal Power ® Generation
Electricity Seneration Renewable Renewable
Renewable Energy Energy/ Synthetic Energy
Nuclear Power Nuclear Power Fuels

Note:  Blue text in the figure on the right are those items that are highly related to changes
in energy supply structure
Source: Compiled by Mizuho Bank Industry Research Department based on Total Energy

Statistics, Ministry of the Environment materials, and Japan Business Federation materials

Chemicals

Cement

Paper and Pulp
Automotive

Logistics

Electronics and
Communications

Consumer and
Household

Negative
Emissions

Heat source conversion (hydrogen/ammonia utilization,
electrification, high-efficiency naphtha decomposition furnaces),
raw material conversion (biomass, methanation, artificial
photosynthesis, CCUS), raw material recycling
(chemical/material recycling)

Heat source conversion (biomass, hydrogen/ammonia,
electrification), CCUS (recycled carbon cement production)
Heat source conversion (biomass, hydrogen/ammonia,
electrification), cellulose nanofibers, plastic replacement
Electric vehicles (EV, PHEV, HEV, FCV), storage batteries
(nickel, cobalt, lithium, copper), charging/hydrogen stations,
synthetic fuels (e-fuel)

FC trucks, CN-fueled ships, aircraft SAF utilization/electrification,
hydrogen/ammonia SC construction, formation of CN ports

Power semiconductors, communications infrastructure (data
centers, base stations), 5G/6G, photonics (IOWN)

Electrification, ZEB/ZEH, BEMS, shift to wooden building
construction, stable operation of the Community Energy
Management System (CEMS)

CCUS, DACCS, BECCS, forestry measures
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[I. Future that is an Extension of the Current Situation Risks in Advancing CN

Electric Power Industry May Need to Invest Trillions of JPY in Renewable Energy by 2050

= On the assumption of decarbonization of the power sector, this slide details a simulation of a power source composition that will meet
electricity demands in 2050.

— While renewable energy centered around solar and wind power is expected to expand significantly, power source composition that
includes nuclear power and zero-emission thermal power is assumed.

m  The investment scale necessary to realize the below power source composition was calculated from current costs for each power source
and target costs.

— Even if only the capital costs for renewable energy are considered, it is estimated that trillions of JPY in investment will be required.

Outlook for Power Source Composition (2030 Target and 2050 Image of Installed Capacity Outlook and Scale of Investment Amount for
Estimate) Each Renewable Energy Power Source
(100 million kwh) Oil, etc. MCoal = LNG MHydrogen/ammonia '
12,000 1 M CCS thermal power MNuclear power [ Renewable Assumed 2050 Scenario
energy [Solar power [ Onshore wind power . Power
I Offshore wind power B Geothermal power 4% Source Type, . Investment
.sziogo.wer S Blomass 0 etc. Xm’gg:tctgg Introduction Scenario $ca|e
10,000 - [ 3% | 9% L (capital costs)
18% i ~——- -
% . Demand areas (homes, large facilities):
107 GW 30-51 trillion
~— 7% !
8,000 - - - 57% SR (X 2606w Non-demand areas (rundown JPY
36~38% 106 6% agricultural land, farms): 153 GW
te Introductions in grasslands, rundown
| Onshore agricultural lands, and 9-13
6,000 37% ~C 15% Wind Power 41GW mountains/forests where constant wind | trillion JPY
) y ~ 27% speeds (5m/s) can be secured
(]
N Target value from
4,000 - AN Offshore - . 11-23
N Wind Power 45GW Vision for Offshore Wind Power trillion JPY
Industry
20% Geoth I
9 eothermal
2,000 - $2% Power 26w 3
19% Hydropower 51GW 2030 energy mix level trillion JPY
13% .
0 7% o Biomass GW
2019 2030 2050 Strengthening Required investment amount 2-5
(actual results) (ambitious targets) (estimates) Power Grid - in Master Plan trillion JPY

Note:  Power source composition (power generation amount) and installed capacity are
calculated assuming annual power supply and demand
Source: Compiled by Mizuho Bank Industry Research Department based on various materials
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[I. Future that is an Extension of the Current Situation Risks in Advancing CN

With Investment in and Maintenance of CN Power Sources, Power Costs Are Likely to Rise

m In order to realize carbon neutrality, it is necessary to maintain, renew, and strengthen the transmission and distribution networks
that support decarbonization of power sources and the introduction of renewable energy, as well as to secure flexibility, so costs
are likely to rise.

— A scenario analysis conducted by the Research Institute of Innovative Technology for the Earth (RITE) shows that electricity
costs in 2050 (see note 1) will be 24.9 JPY/kWh, which is an increase from current costs of 13 JPY/kWh.

m If it becomes difficult to realize the power source transition story that Japan has laid out, then there is the possibility that further
cost burdens will occur.

Image of Medium to Long-Term Direction for Investments in
2050 Scenario Analysis by RITE g g

Power Infrastructure
Reference Value Case 100% Renewable Present

Power - - A
Demand 1.35 trillion kWh 1.05 trillion kWh
Renewable energy: 54% e oo Cost
Nuclear power:10% investments
ngvrﬁgfsc:ﬁ;e CCsS the?mal power: sl (e controls

23% energy:100% investments i . .

Hydrogen, etc.:13% Increasing international
S - Existing power pressure for transitioning

Existing power generation, etc.

may require even further
investment costs if

generation, etc.

Power Cost 24.9 JPY/kWh 53.4 JPY/KWh N — radical decarbonization
investment for : : :
it NW enhancer?enu IS reqUIred
R\ /
» The above power costs do not include sending Existing

end power costs (network costs). R —

Notes c . Existing
Estimated power costs for 2020 is approx. NW, etc.

Vv

13 JPY/KWh.

Note 1: Power cost = Marginal cost of power (power cost at the sending end, with transport charges of approx. 10 yen/kWh added to retail power charges.)

Note 2: Scenario presented at the 35th Strategic Policy Committee of the Advisory Committee for Natural Resources and Energy by the Agency for Natural Resources and
Energy, which will serve as a guidepost for future studies. Assumes that 50 to 60% of the power generated in 2050 will be covered by renewable energy.

Source: Compiled by Mizuho Bank Industry Research Department based on various published materials
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[I. Future that is an Extension of the Current Situation Risks in Advancing CN

Reducing the Cost of Energy Adapted to CN Requires Time, with Commercial Use Expected
around 2050

m Although the price of zero-emission energy such as hydrogen, ammonia, and synthetic methane are currently expensive, they are
expected to decrease towards 2050 due to technological advances, etc., and their price difference with fossil fuels will narrow (the
price level of fossil fuels has a large effect).

— The price of fossil fuels is expected to decrease, but it is expected that costs for them will increase when compared to the
present because of additional CN countermeasures such as CCUS.

m The current target is that the costs of hydrogen and synthetic methane around 2030 will be high, and commercial-scale use is
expected to proceed over a long period of time.

Forecast for Price Changes vs. Current Natural Gas Prices
Future Energy Price Trends in Japan (based on calorific value conversion)

X (current natural gas price = 1)
Price (JPY) 12 4

P i Synthetic methane
resen
(2020) 2030 2050 o |
(I‘_]');?(r/?\lgr:% Greset?air;)\//vt h 100 30 20 Hydrogen Even if progress goes as planned, it is
g | not expected to reach the level of use
Ammonia  Public-Private Council Upper on a commercial scale
on the Introduction of 25 —_
(JPY/Nm3) Fuel Ammonia 10s level
Synthetic 6 If th_e government_‘s targets are
Methane Green Growth 350 70 40 achieved, then prices are
/ Strategy expected to be reduced even
(JPY/Nm3) 4 further when compared to 2030
[Reference] APS 42 67 64
Crude oll NZE 42 36 o4 \0\
Ammonia % \

($/bbl) 2 —_ \ﬂ IEA natural gas
[Reference] APS 7.9 7.6 6.8 ) & -~ price (2020)
Natural gas B
($/MMBtu) NZE 7.9 4.4 4.2 0 : : ,

Present 2030 2050

Note:  APS (Announced Pledges Scenario): Scenario when all government-announced pledges are implemented. NZE (Net Zero Emission by 2050 Scenario):
Scenario assuming achievement of net zero by 2050

Source: Compiled by Mizuho Bank Industry Research Department based on IEA, World Energy Outlook 2021, Green Growth Strategy, and the Interim Report by the
Public-Private Council on the Introduction of Fuel Ammonia, etc.
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[I. Future that is an Extension of the Current Situation Risks in Advancing CN

If Fuel/Electricity Consumption Costs Double Due to the Current Cost Structure,
then Added Value of the Manufacturing Industry Will Decrease by Up to 40%

m  As for the breakdown of the manufacturing industry's average production value in industrial statistics, added value accounts for 31.8%, and
energy costs (fuel consumption costs, purchased electricity consumption costs) account for 3.1%. In particular, the material industries such
as steel, petrochemicals, ceramics (cement), and paper/pulp have high energy cost ratios that will have a large impact on added value when
prices rise.

= It will be necessary to pass on prices when energy costs rise, but it may be difficult to pass these costs on in industries that are exposed to
international competition.

— From the perspective of Japanese industry's international competitiveness, it is important to keep fuel costs and electricity prices at an
appropriate level when compared to overseas countries.

Ratio of Energy Costs to Production Value Estimated Added Value when Energy Costs Double
0% 2% 4% 6% 8% 10% -40%  -30% -20% -10% 0%
I L L L L ) . . . . .~ |The impact of rising energy
- costs is significant,
Food/beverage mfg. industry - Food/beverage mfg. industry especially fgl’ material

Textiles industry - industries

Textiles industry

Wood products/furniture, etc. industry I Wood products/furniture, etc. industry

Pulp/paper/processed paper products mfg. industry _ Pulp/paper/processed paper products mfg. industry Costs will be paSSEd on to
downstream industries, and
Printi I i i
rinting and related businesses . Printing and related businesses It wi |'|1 be necess%rv for
Organic chemical industry Organic chemical industry appropriately borne by

the entire supply chain

her chemicals i .
Other chemicals industry Other chemicals industry

Plastic/rubber/leather products mfg. industry .

Ceramics/earth and stone products mfg. industry _
Ceramics/earth and stone products mfg. industry

_ However, if an industry, or
steetncusry N Steel industy its downstream industries,

is exposed to

Non-ferrous/metal products mfg. industry . Nonferrousimetal products mig. industry international com petition,
: there are issues in

Transportation machinery/equipment mfg. industry I passinq on prices
Transportation machinery/equipment mfg. industry

Plastic/rubber/leather products mfg. industry

Other machinery mfg. industry I

_ _ I HFuel consumption costs Other machinery mfg. industry Relative to energy cost
Other mfg. industries Purchased electricity consumption costs ' ) levels in overseas
Other mfg. industries i
Note: Takes the average value of FY2017-2019 results. The added value calculation calculate the rate of decrease when energy cost doubles (fuel M
consumption costs, purchased electricity consumption costs)
Source: Both figures were Compiled by Mizuho Bank Industry Research Department based on the “Industrial Statistics 2020” by the Ministry of Economy,
Trade, and Industry
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[I. Future that is an Extension of the Current Situation Risks in Advancing CN
(Reference) Estimated Raw Material and Fuel Costs for Hydrogen-Reduced Iron in the Steel
Industry

m Estimated cost changes when converting from a blast furnace process to 100% hydrogen-reduced iron to support CN for the
steel industry.
— Costs are expected to significantly increase by switching from in-house power generation via blast furnace byproduct gases

to CN power (external procurement) and from coal to hydrogen as a reducing agent.
o 100% Hydrogen-Reduced Iron + Electric Furnace
Existing Blast Furnace Process (at current costs) 2050 Forecast

Unit Cost Basic Unit Cost Unit Cost Basic Unit Cost

Coking Coal
(reduction 385 kg 1\]4':’,9\’((/),[1 ?F?\(()ﬁ 0 = 0 = 0
amount)
Coking Coal
14,301 4,505 _ —
(byproduct 315 kg IPYE IPYt — 0 0 0
ED))
. 12.5 1,750 12.5 13,113 25 26,225
LCULG IPY/kWh IPYHI g O IPY/kWh IPY IJPY/KWh IPYH
In-House 0 0
Power 177 kWh — 0 = 0 - 0
Generation JPY /kWh JPY/t

100 149,100 20 29,820
Hydrogen 0 - 0 g o JPY/Nm3 JPYIt JPY/Nm3 IPYh

11,760 162,213
JPYH JPYH 56,045JPYit
+150,453 JPY/t

4 +44,285 JPY/t T

Note 1: [Basic Unit Costs] For coking coal, grid power, and hydrogen: From The Japan Iron And Steel Federation materials; In-house power generation: Calculated by dividing blast furnace
steelmaking in-house power generation consumption amount (General Energy Statistics) by the amount of crude steel in a blast furnace.

Note 2: [Actual Unit Costs] Coking coal cost: Average import price from 2015 to 2019 (Trade Statistics); Grid power cost: Calculated by dividing the purchased electricity consumption costs for
the steel industry (Industrial Statistics) by the business power consumption amount for the steel industry (General Energy Statistics)

Note 3: [Future Unit Costs] Grid power: Estimated marginal cost of power in 2050 via RITE. Grid costs were not included.

Source: Compiled by Mizuho Bank Industry Research Department based on The Japan Iron And Steel Federation materials, the General Energy Statistics, the Industrial Statistics, and
RITE materials
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. Future that is an Extension of the Current Situation Risks in Advancing CN

Forecast 2050 Domestic Electricity Demand - Dependence on electricity is Expected to
Increase

®m |n aiming to realize carbon neutrality by 2050, final energy consumption is expected to be significantly reduced, while electricity
demand will increase due to progress in electrification, and in 2050 it is expected to be approx. 1.1 - 1.4 trillion kWh.
— If electrification progresses even further in the industrial, commercial, transportation, and household sectors, and if the
hydrogen demand in each sector is met by domestic electricity, then electricity demand may greatly increase.

Outlook for Domestic Electricity Demand [Reference] Outlook for Final Energy Consumption
(PJ) . S
Electric Power Further Electrification Other
(100 million kWh) 16,000 4
16,000 12,000 A
14,000 8,000 A
4,000 -
12,000
0
VYO PO VIO DDAV YO DDV Y O
AN S S VA A VA A AV A A - B Mo S M S S S S i 's
10,000 FEELLFITIITTFTTSITILES ™
8.000 [Reference] Outlook for Electrification Rate in Final Energy
' Consumption
Electric Power Further Electrification Other
6,000 100% 1
80% -
4,000 60% A
40% A
2,000
20% A
0 0%
SNV YO DO N0 DD NYO DDV Y O
ST ITS TS SESITESS SEESSTSITETELSEESSISSE
A A A A A A A A A A A A A A A A A A A A (=) AR A A A A A A A A A A AN A A AN AN A AN G 0
Note: The final energy consumption in 2050 set in this estimation and a transition
Note:  Simply estimated as power demand = power generation amount image of the portion of the final energy consumption to realize the electric
Source: Compiled by Mizuho Bank Industry Research Department power ratios assuming that they change linearly from the present
MIZUWHO 45

—



[I. Future that is an Extension of the Current Situation Risks in Advancing CN

Amidst an Expansion in Renewable Energy that is not Suitable for Output Adjustments,

Appropriate Control of Supply and Demand is Important

m In 2050, balancing of grid electricity will be realized by appropriately controlling both fluctuating supply and demand.

m  Based on current electricity supply and demand, when estimating hourly power demand in the 2050 cross section and the power
supply from solar power, wind power, hydropower (excl. pumped storage), geothermal power, and nuclear power, which are not
suitable for output adjustments, there will be oversupply for 974 hours per year, with surplus power generation of up to 78 GW.

— It will be necessary to utilize the power adjustments by pumping water for water storage, storage batteries, and demand
response, etc., as well as biomass, advanced operation of CCS thermal power, etc., and utilizing surplus power via hydrogen

production.
Simple Analysis of Hourly Supply and Demand for FY2050

(100 million kWh)
250 W Oversupply of 974 Hours/Year

R /o J May 3 JunJ JulJ Aug J Sep 4 Oct J Nov.y Dec.d Jan o Feb. J Mar 2

1.50

Max of 78GW
1.00 rpre

0.50 -
0.00
- o o o o o o o o o o o o
< © (<} IN n © — < ~ ) I%2) © (hours)
N~ < (o2} (o] ™ [e] (2 o N~
— N N ™ < Lo Yo [{e] M~ (¢} [ee]
Solar power + wind power + hydropower + geothermal power + nuclear power ——Demand

Oversupply Time Zones

Pumping water up for water storage
Charging storage batteries

Demand generation via demand response
Hydrogen production via water electrolysis
Curtail biomass output, etc.

Insufficient Supply Time Zones

CCS thermal power generation
Hydrogen/ammonia power generation
Power generation via pumped water
storage

Discharging storage batteries, etc.

Note:  Electricity demand is calculated as grid demand, is the value obtained by subtracting the power generation amount by solar power in demand areas from total

demand (estimated by Mizuho Bank Industry Research Department).

For solar power, wind power, and hydropower (excl. pumped storage), the amount of power generated per hour is calculated based on power generation patterns in

FY2020 and estimated power generation amounts in FY2050.

For nuclear power and geothermal power, the estimated power generation amount for FY2050 was evenly distributed across each hour.

Source: Compiled by Mizuho Bank Industry Research Department
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Il. Future that is an Extension of the Current Situation

Risks in Advancing CN

Possible Risks to Stable Domestic Supply, If Equipment Disposal/Scrapping Rapidly

Progresses in High-Emissions Industries

m  For domestic high-emission industries, the progress of trends such as large amounts of CN investment, increased energy costs, and
strengthened regulatory policies may make it difficult for individual companies to cope with such trends, and may accelerate the
disposal/scrapping of domestic manufacturing equipment beyond decreases in domestic demand.

m In addition to worsening the trade balance due to the increase in imports of substitute products, rapid equipment disposal/scrapping is a risk
factor for stable domestic supply, including the impact on downstream user industries and consumers, increased risks of price fluctuations,

and dependence on specific importers.

Factors that could Accelerate Equipment
Disposal/Scrapping Toward CN

» Decline in profitability and international
competitiveness due to increased
energy costs

» Avoidance of new investment due to

large investment burden and expected Petroleum
decreases in domestic demand products

» Increased cost burden due to the
Policy strengthening of CP policy, etc.

(ECENEIEN | >  Increased electricity procurement costs Petro-
etc.) due to tightened regulations on in-house chemicals
power generation of thermal power

» Reduction of production beyond
demand due to excessive GHG

Investors reduction requests by investors

(ULEWDMN > Curbing of investment and lending to

high-emission industries by investor-side

CN response

Cement

<Image of Changes in Domestic Production Amount>

Domes_tic %’ ﬂr realized
gt 3
I Risks and Pulp

Time axis manifest

Assumed Export Ratio and Import Ratio and

Equipment

Refinery

Ethylene
Plant

In-House Power
Generation

Blast Furnace/
Converter
Furnace System

Coking Furnace
In-House Power
Generation
Clinker
Manufacturing

In-House Power
Generation

Pulp/Paper
Manufacturing

In-House Power
Generation

Characteristics

16%
Surplus is
exported to
Australia and other
countries in short
supply

43%
Exports adjusted
for global supply

and demand
trends

41%
Exports of semi-
finished products

processed
downstream

overseas

increased.

19%
Primary purpose is
to maintain
equipment
utilization rate

8%
Demand for
paperboard to
overseas bases,
etc.

Characteristics

23%
Individual import of
naphtha and other
deficient products

17%
Import of some
raw materials

11%
Some general-
purpose products
are imported from
S. Korea, etc.

0%
Imports are almost;
nonexistent and
difficult

5%
Declining trend
due to shrinking
domestic demand

AN

AN NN

v
v
4
v
4

Risks of Rapid Equipment Disposal/Scrapping on Stable Domestic Demand

Risk Factors in Stable Domestic Supply if
Equipment Disposal/Scrapping Progresses

Risks of delay in supply of daily necessities (gasoline, kerosene, etc.)
Concerns about an effect on the stable procurement of
petrochemicals raw materials

Risk of dependent on the Middle East and other import source
Impact of overseas supply/demand and production trends on
individual product prices

Concerns that domestic production of medical, food, and other
necessities and functional chemical products will become impossible,
affecting downstream user industries

Risk of dependent on imports from S. Korea and ASEAN, etc.

Qualitative risk of delays in the procurement of products that meet
standards and specifications

The difficulty of timely and appropriate delivery will worsen the
productivity of downstream user industries

Prices may be exposed to fluctuations in global steel supply and
demand (highest/lowest thin-plate prices since 2020—1.9x in Japan,
4.1x in the US)

Imports are essentially difficult (or expensive), so if domestic demand
cannot be met, then there are concerns that supply will be insufficient
Production in downstream user industries may be delayed

Risk of insufficient supply of toilet paper and other necessities
Domestic logistics and exports may stagnate due to shortage of
cardboard

Risk of becoming dependent on ASEAN and China, etc. for import
sources

Note:  Import/export ratios are 2020 results. The export ratio is the ratio of export volume to domestic production volume, and the import ratio is the ratio of import volume to domestic demand
volume. Calculated based on indicators in each industry for petroleum products to fuel oil; steel to crude steel; petrochemicals to ethylene conversions; cement: cement;

paper and pulp to paper and paperboard.

Source: Compiled by Mizuho Bank Industry Research Department based on Petroleum Association of Japan materials, The Heavy & Chemical Industries News Agency materials, The Japan
Iron And Steel Federation materials, Japan Cement Association materials, and Japan Paper Association materials, etc.
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[I. Future that is an Extension of the Current Situation Risks in Advancing CN

CP is an Important Policy Tool, and Carbon Prices are Expected to Continue Rising Globally

m Japan's carbon price is low, as the global warming countermeasure tax is at 289 JPY/tCO2, but it is necessary to consider an
integrated CP policy that includes implicit CP, such as energy taxation. For companies, it is important to be prepared for Japan’s
strengthening of CP policies for the realization of CN.

m Carbon prices are rising amidst a spread in CP policies, primarily in Europe, that encourage securing financial resources and
changing behaviors. Carbon prices exceed 10,000 JPY/tCO2 in some cases.

Japan's CP Policy/Carbon Price Global Results/Outlook for Carbon Prices
. i : Carbon Tax Rates in Major Countries IEA Carbon Price Outlook
EU-ET rbon Price Resul
Explicit Carbon Pricing U-ETS Carbo ce Results that have Introduce a Carbon Tax (developed countries)
Prices that are priced per Carbon prices have already soared in Raising carbon tax rates in EU countries, Carbon prices in developed
unit amount for emitted GHG the EU as green policies have been etc. and presenting outlooks for 2030 are countries will sharply rise towards
strengthened advancing 2050 (including implicit CP)
E-l;()épr:fale Carbon Tax ETS (Euro/tCO2) (thousand JPY/tCO2) ($1tCOo2)
100 - 96 15 - Sweden
<Current Situation in Japan> ’_‘/‘,’/o—o * 250
Petroleum and coal tax (of which the global !
warming countermeasure tax) Low level ' 'l, 250 - NZE
=Carbon price: 289 JPY/tCO2 compared to other| 75 Switzerland . 205
-Introduced as a carbon tax in 2012 ountries that have §
introduced a A 200 A
carbon tax 10 - H APS
e ,’ 200
Implicit Carbon Pricing 50 1 7
Norway s 150 4 13 170
Cost are incurred not for GHG emissions, but for ;]
compliance with energy taxation and emission A
reduction regulations - _ 25 H 5 | Framee ! 100 4 120
Ex.: Energy tax, FIT, subsidies, tax incentives » Canada
<Ref.: Japan's Energy Taxes> .
Volatile oil tax, oil and gas tax, power development 0 50 A
promotion tax, petroleum and coal tax, light oil o 'Q N i Ireland
take-back tax, aircraft fuel tax N N NZ Q"Lq’
v % v % Japan
B,b(\ 5(0(\ B,b(\ 5@0 O T T T T T T T T 1 0 T T 1
2017 2019 2021 2023 2030 2030 2040 2050

Although carbon prices in Japan are low,

it is necessary to consider the ideal CP

policy as a whole, including implicit CP

such as energy taxation Carbon prices are expected to rise in the future, taking into account increased CN compliance and reductions in
tax revenue due to reductions in GHG emissions

CP policy is an important policy measure for CN in terms of "promoting behavior change" and "securing
necessary investment resources" .

Source: Compiled by Mizuho Bank Industry Research Department based on IEA, Bloomberg, and Ministry of the Environment materials, etc.
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Future that is an Extension of the Current Situation

Increased Imports of Resources and Materials

Increased Global Food Demand Raises Concerns about Food Shortages and Rising Food

Prices

m In 2050 global food demand is expected to grow to 1.5 times the 2015 level.

m  Until now, food supply has been covered primarily by increasing unit yields. In order to respond to increasing food demand, there
are concerns that food prices will rise due to food shortages unless unit yields continue to rise.

m Japan's food self-sufficiency rate is relatively low, so if it is not improved then risks may become apparent both in terms of
security quantity and in rising prices. Food prices in Japan, which are already soaring, may rise even further due to recent

increases in raw material prices.
(World) Food Demand and Food Prices

Worldwide Food Demand Outlook by Item
(100 million tons)
701 Al 13). 58.17 M Livestock products
o P\V’p‘o* s
50 - 39.32 13 98 ugar gralns
40 4 Grains
169 =
30 ~1 4.56 ' M Oil seeds
20 1 36.44
10 - 24.42
0 m
2015 2050 (CY)

Changes in Worldwide Grain Supply and Demand, Unit Yield, and Acreage

(1960:100) — Producttion Consumption Unit yield Planted area Increased unit
350 amoun amount yield (production
300 amount per area)
250
200
188 ; Area is flat
50 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrroruoi
S ©0 0 S Ce) (S) s} 8] ©0 S ) O (crop year)
S © N N & 2 O o O O N N py
ST 9 e S T ITI LTSS

Note: Crop year is the year specified for each grain. For example, for wheat one

crop year is from September to August of the following year

Source: Compiled by Mizuho Bank Industry Research Department based on the
“JAPAN Ling-term World Food Supply and Demand Projection for 2050" by
the Ministry of Agriculture, Forestry and Fisheries and the US Department of

Agriculture

(Japan) Food Self-Sufficiency Rate, Consumer Price Index

3(()"(/)0) Comparison of Food Self-Sufficiency Rates by Countr
250 A M Calorie-based (2018)
HProduction value-based (2018)
200 A
150 1 FY2020
100 A 67
50 A I I 37
0° 3 3 .o
,o\\ ‘\o 0(\ ) >
o = o Sl ) w
Trends in Consumer Price Index (Japan)
110 (20152100) Overall Goods=== Processed foods
105
100
95 Trend of rising food prices
90
85 T T T T T T T T T T T T T T T T T
D N » b AN O N O b AN O N ™ b AN O N
X OO SO HQO0 QC C O L0 SN N N N X
TIIITIFTILILT LT & T
Note: Figures are calendar years (fiscal years for Japan only). Livestock products

and processed foods were calculated in consideration of imported feed and
imported raw materials.

Source: Compiled by Mizuho Bank Industry Research Department based on the
Ministry of Agriculture, Forestry, and Fisheries and Ministry of Internal
Affairs and Communications websites
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[I. Future that is an Extension of the Current Situation Increased Imports of Resources and Materials

If Food Self-Sufficiency Rate Remains Low, There is a Risk that Food Imports will Increase

m Japan is one of the world's leading food importers, with most food demand being covered by imports. Consumption is expected
to decrease in the future, primarily due to population decline.

m If the food self-sufficiency rate remains low, then there is the risk that unit import prices will rise due to a rise in food prices on a
global scale and losing out in the competition for food, which would decrease import quantities but increase import values.

Domestic Food Consumption Outlook Value of Grain Imports (Japan overall)
(million tons) (200 million JPY)
140 - 0 2,500 5,000
120 - Actual | Forecast
Soybeans JINEEEGEGG__—_ ¥
100 Milk and dairy ZIFY2050
products R
80 - Other .
- EE— Chicken eggs
60 | - : Potatoes
Fruit (Self sufficiency )
I rate of 20% or
40 A s/ | less, even in 2050
W— [ ] Seafood Sovb
 Livestock ybeans
20 A
o LN =
-
1990 2020 2050(FY)

Note 1: The self-sufficiency rates for each food for 2050 are rice (128%), wheat (18%), corn (0%), livestock (65%), seafood (68%), soybeans (8%), potatoes (90%), vegetables
(99%), fruit (47%), chicken eggs (120%), milk and dairy products (75%), and other (71%).

Note 2: It is assumed that import unit prices (import value = import volume) in 2050 will rise to the same level as in 2008 (during the food crisis). Import unit prices vs. 2020 will
be 2.0x for wheat, 1.6x for corn, and 1.4x for soybeans. Import unit prices were divided by annual exchange rates (TTB) for comparison.

Source: Both figures were Compiled by Mizuho Bank Industry Research Department based on the "Food Supply and Demand Table" by the Ministry of Agriculture, Forestry and
Fisheries, Trade Statistics by the Ministry of Finance, and " Population Projection for Japan" by the National Institute of Population and Social Security Research
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Il. Future that is an Extension of the Current Situation

Pressure on Household Budgets and a Worsening Trade Balance

If the Cost-of-Living Increases Without an Increase in Income, then Money that can be Used

in Free Time will Decrease

m Due to decreases in real incomes and increases in social security expenses, etc., per household disposable income decreased

by approx. 40,000 JPY over 20 years.

m  Consumption spending is continuing to decline. Living costs, such as for food and utilities, are flat, but expenditures for free time,

such as miscellaneous expenses, are declining.

— Due to concerns about the future, there is a tendency for funds to be used for deposits and savings.
m In the future, if living costs increase due to intensifying competition for food and resources, then there is a possibility that there

will be no room for miscellaneous expenses.

Changes in Household Income and Consumption Expenditures
(2000—2020; working households with two or more people)

4 - (10,000 JPY/month)

Funds go to savings and deposits

2 With disposable incoming declining, there was a
reduction in spending on miscellaneous expenses l
° - ||
-4 4
Q 0w n () =} %] T @ = € 0w e = 0w un
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Consumption Savings

Expenditures

Note 1: Working households with two or more people. Monthly basis

Direction of Future Consumption Expenditures
(working households with two or more people)

(10,000 JPY/month)

12

10

If income does not increase while food and
utility costs soar, then there is the possibility
that the "miscellaneous expenses" that can be
used for free time will decrease even further

) 4
- -
-
-
r———o~—
2000 2010 2020 Future

Note 2: For each figure in 2020, the effect of the special benefit payment is deducted from the statistical figures.
Note 3: Figures after 2018 are corrected for the impact of a change in methods using fluctuation adjustment values and year-on-year nominal rate of increase/decrease.
Source: Both figures were Compiled by Mizuho Bank Industry Research Department based on "Family Budget Survey" by the Ministry of Internal Affairs and Communications

=@®-Food

=@= Utilities

=@— Residence/furniture/
household items

=@==Transportation/
communication

=@ Miscellaneous

expenses (recreation,
entertainment expenses,
pocket money, etc.)

=@=Other

MIZWHO

—

51



[l. Future that is an Extension of the Current Situation Pressure on Household Budgets and a Worsening Trade Balance

Japan's Trade Deficit May Increase, and it is Necessary to Improve the Self-Sufficiency Rate
and to Increase the Income and Services Balances

m Imports of fossil fuel resources, such as oil and natural gas, will decrease towards the realization of CN, while imports of
hydrogen will increase. The trade balance will become significantly negative because of a decrease in net exports of
transportation machinery and continued imports of food products.

m In order to secure the current balance, it is essential to expand the income balance and the service balance in addition to further
improving the energy and good food self-sufficiency rates.

— In the manufacturing industry as well, it is necessary to switch to a service model that leverages existing strengths.
Japan's Trade Balance

Trillion JPY . .
( ) Actual Forecast Petroleum Fossil Fuel Resources Trade Deficit
30 Shrinks but Persists
mm Food products
40 Electrical machinery Natural gas v" Demand for fossil fuel resources will remain reasonable, and prices will
not significantly drop.
s Coal v Domestic consumption will decline, but the trade deficit will persist.
30 (] i : .
Raw materials Imports of Non-Fossil Fuel Resources and Materials

eneral.machinery = Steel that Support the Realization of CN will Increase

20
Non-ferrous metals v Hydrogen imports, which support the decarbonization of energy
g i consumption, will increase. Furthermore, the prices of mineral resources
10 magchinery = Metal products
. and materials will remain high due to tight supply and demand, so import
Steel —%hﬁmmal produc_tsI values will increase.
i ther raw materia : . : :
0 Raw materials s oducts The Manufacturing Industry's Contribution to a
s Transportation Surplus will Decrease due to the Impact of Local
-10 machinery Production for Local Consumption, etc.
General machinery v Automobiles, chemical products, and machinery will be locally produced
Electrical machinery for local consumption due to the perspectives of decarbonization,
-20 strengthening economic security, and capturing overseas demand.
Other products
30 m—Hydrogen Domestic Demand for Electrical Products will
Hvdroaen Increase, but Excess Imports will not Change
ydrog
—Net exports
-40 v" While the number of equipped devices per person is increasing, overseas
manufacturers are pinning down the market and there will continue to be
1990 2000 2010 2020 2030 2040 2050 (CY) o oXCesS Of IpOrS.

Source: Compiled by Mizuho Bank Industry Research Department based on “Trade Statistics of Japan" by the Ministry of Finance
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[I. Future that is an extension of the current situation Increasing difficulty in maintaining healthcare

Maintaining the current healthcare system will lead to “the future to avoid,” and there is an
urgent need for reform by changing the design concept

m  While maintaining the basic design of the healthcare system, which is premised on population growth and economic growth, it will
be difficult to sustain it simply by repeatedly making gradual revisions such as curbing benefits and increasing people’s burden.
As a result, the reform of the healthcare system is likely to fall into a negative spiral.

m In order to ensure the sustainability of the system towards 2050, it is urgently necessary to move forward with changing to a
design concept that is premised on a declining population and slowing economic growth. We need to start with reforming the

system through measures such as the visualization of burden and resources aiming to make maximal use of constrained
resources.

Image of “future to avoid" that is coming by maintaining the current healthcare system

—> Flow of money Population The people Tax burden on economic activities _
: decline Economic
— —¥» Flow of goods and services
g v' Worsening accessibility growth slow

down

Restructuring infrastructure Increased burden Public finances
on the people
Healthcare insurance

system

Healthcare system

a

<
<«

Lack of healthcare human

resources “Healthcare system” Constraints on public finance
-
Ve
7/ Fee schedule/ Healthcare
AU UUER o penses controls
Supply Medical institutions and long- Decline in ability of payment Related industries -

constraints on term nursing care providers ._{or products and services | (medical devices, IT, etc.) Decline in

healthcare o . «— — — —— — ] industrial

CocoUrces v Decllng in quantllty and Products and v' Scale of Jap_anese market competitiveness

guality of services services provision shrinks

Source: Compiled by Mizuho Bank Industry Research Department
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Il. Future that is an Extension of the Current Situation

Risks in Advancing CN

In the Future, Industries and Companies will Lose Competitiveness, Public Finances will
Become Less Sustainable, and Individuals will Continue to be Anxious

m If the country is unable to respond to the structural changes caused by changing trends, then individuals will not be able to feel
affluence in their lives and will be anxious, and the country, with continuing sluggish consumption and investment, will not be able
to ensure decarbonization and economic security. Industries and companies are concerned about a decline in international

competitiveness.
A Future that Continues on the Current Path

B Japan's GDP may fall below the potential growth
rate due to declining demand for major industries.

W |f the automotive industry's added value decreases,
then it will spread to the added value and
employment of other industries.

B If CN is not realized, then there are risks that
activities will be hindered due to rising
temperatures and intensifying disasters, etc.

B Rapid conversion to CN will be accompanied by an
increase in investment burden, expanded
dependence on electricity, and drastic changes
in industrial structure.

B If the cost of living increases without increases in
income, then the money that can be used for free

National

(L

Corporate

=
@
=
)
0
>
©
e

9

Stagnation of domestic investment due to sluggish consumption and )
decline in potential growth rate

Trade deficits become normalized, and the current balance worsens

Neither decarbonization nor resources/energy self-sufficiency can be
realized

Difficulty in maintaining the social security system under constraints
on public finances J

Worsening profits and declining international b

competitiveness due to the increased burden for achieving
decarbonization

Restrictions on investments for global expansion and
productivity improvements

Loss of domestic industrial base (clusters, core equipment) )

time will decrease. | A
© Decrease in money that can be used to meaningfully spend
B If self-sufficiency rate for resources and food are _g an increasing amount of free time
not increased, then the trade balance will worsen. 'S Anxiety about the future due to the decline in the
; ; = sustainability of social security systems such as medical
B The health insurance system could fall into a = care
negative spiral. )
It is necessary to take measures that will lead to individual growth and national development
as industries and companies grow in response to changing trends
Source: Compiled by Mizuho Bank Industry Research Department
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lll. Ideal Form of Japanese Industry in 2050

» (1) Achieve Stable Procurement and Stable Supply of Energy/Resources, and
Achieve the Decarbonization of Society as a Whole

» (2) Capturing Demand Globally by Providing Value away from Product Dependence
while Utilizing Technological Capabilities

» (3) Utilizing Technology to Increase Productivity and Continue to Provide Life-oriented
Services

MIZWHO



l1l. Ideal Form

Ideal Forms for Japanese Industries and Companies
- Based on Structural Changes and Japan's Strengths and Challenges

m This chapter lays out a vision for the ideal forms of Japanese industries and companies, based on future structural changes and

Japan's strengths and challenges.

[ Reallzmg these ideal forms for Japanese industries and companies is likely to lead to individual growth and national

Changes in Souety, Consumers, and

Industrial Structure
» Emphasis on individual diversity

« Emphasis on environment and value of
experience

» Transition from "goods" to "services"

Japan's Strengths

« A domestic market of a certain scale with a
population of more than 100 million

« Manufacturing technologies (high functionality,

quality, and safety), low carbon, energy
saving, resource saving, recycling technology

Japan's Challenges

* Increasing productivity (decreased domestic
demand and labor shortages)

» Shift to sustainable social security and
infrastructure (financial resources, etc.)

» Securing stable energy, resources, and food

Future Forms Based on Structural Changes and Japan's Strengths and Challenges

Ideal Forms for Japanese Industries and Companies

Ideal Form (1)

Realizing the stable procurement and
supply of energy and resources, and the
decarbonization of
society as a whole

Stability, Independence, Environmental Harmony

Clean energy Carbon-free hydrogen

Synthetic fuels and
synthetic methane

CCUS solutions

Adjustments for
power supply/demand
Solutions for
low carbon production
Overseas expansion
of solutions

Comprehensive
energy provisioning

Recycling Sustainable food

Ideal Form (2)

Capturing domestic and overseas demand
by providing value for decarbonization
products while utilizing technological
capabilities

High Functionality and Problem Solving

Planning and designing

o e e Application development

Providing production technologies
and mass production capabilities

Comprehensive
provision of materials

Optimal solutions

AT ) G el EVETE for vehicle body structural materials

Ideal Form (3)

Utilizing technology to continue
increasing productivity and providing
services that are close to daily life

Efficiency, Diversity, Convenience, Value of Experience

Jant ownership and Personalized services
maintenance of assets

Providing value of experience Proposing optimized logistics

Matching services Community life services

Providing next-generation

PF for services and contents communications NW.

Ideally, these forms will lead to the growth of industries and companies,
which in turn will lead to individual growth and national development.
Source: Compiled by Mizuho Bank Industry Research Department
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l1l. Ideal Form

[Ideal Form (1)]Achieve Stable Procurement and Supply of Energy/Resources, the
Decarbonization of Society

m  Clean energy production by maximizing the use of clean power sources, strengthening resource
recycling, and fostering green/food tech companies.

Research and
Development

Upstream
Interests,
Transportation,
and
Acceptance

Manufacturing

Processes

Products
and Sales

Technological Innovation for
Self-Sufficiency

Acquiring Resources from
Overseas (SC Investment)

Expanding Overseas
Production

Supporting Manufacturing
Equipment for
Decarbonization and
Resource Recycling

Optimizing the Scale of
Existing Assets

Providing Low-Carbon,

Decarbonized, and Resource

Recycling Solutions

Stimulating Demand for
Decarbonization and
Recycling

E Utilization of Consumer Data

Realization of Recycling

Initiatives Required for Japanese Industries and Companies

» Foster green tech and food tech companies (Establish technologies for
batteries, semiconductors, and renewable energy. CO2 utilization
technologies such as artificial photosynthesis. Smart agriculture, plant
factories, and land cultivation) [Common]

» SC investment for providing CN fuel [Electric Power (thermal power),
Oil and Gas]

» Resources: Secure interests together for both public and private sectors
[Non-Ferrous (copper)]

» Integrated production not only from processing, but also from upstream
[Steel]

» Optimization of owned equipment to secure stable supply, formation of
optimal equipment, and cost reductions [Electric Power (power
generation/transmission)]

» Investments, etc. for the realization of CN/CE (optimal implementation of
production processes, fuel conversion) [Steel, Chemicals]

» Appropriate fade-out of existing assets, optimization of production
scale [Electric Power (coal-fired power), Oil and Gas, Steel, Non-
Ferrous (copper), Chemicals]

» Maximal utilization of renewable energy and nuclear energy power
generation [Electric Power]

» Provide low-carbon, decarbonized, and resource recycling solutions
[Oil and Gas, Steel, Chemicals]

» "Leading-Edge Alliance" that recognizes the value of GHG
[Oil and Gas]

> Distributed network management that utilizes data [Electric Power]

» Introduce domestically accumulated technologies to overseas
smelters [Non-Ferrous (copper)]

» Implement recycling for waste plastics, rubber-oil conversions, and material
recycling [Oil and Gas, Chemicals]

Source: Compiled by Mizuho Bank Industry Research Department

@ Chemicals

@ Non-Ferrous
@®Food

@Electric Power
@®0il and Gas
@ Steel

Japan's Strengths

(red text) and Challenges

» It is indispensable for establishing supply
systems that do not rely on imported
sources. Japan leads in some
technologies.

» Establishing supply chains with friendly
countries while also making upstream
investments. The challenge is to secure
a certain procurement scale.

» Integrating production up to
downstream processes located
overseas. Import is also an option.

> Because the investment strength of
Japanese companies is not large when
compared to overseas companies, they
make use of cooperation between
companies and national support

» Systematically promoting further
consolidation of domestic supply under
afair burden

» Strengths in energy creation/storage/
savings, and in resource-saving
solutions

» Value visualization and consumer
awareness shifts

> Developing rules for data utilization

» Japan leads in some technologies
» Creating friends/partners for recycling
loops
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l1l. Ideal Form

[Ideal Form (2)] Capturing Demand Globally by Providing Value away from Product
Dependence while Utilizing Technological Capabilities

m  Construct new business models that are based on technological and planning capabilities, and expand businesses by capturing
customers globally.

2]
e : . . 28 3Bo Japan's Strengths
Initiatives Required for Japanese Industries and Companies 85 5 é e e e
S oo &
e ) » High-quality product development and lineup expansion to solve social issues and z ,_,% % S % I > Possesses technical
Technology Refining Technologies, respond to customer needs (providing safety, high quality, high functionality, low 000000 capabl_llt_les and know-how.
Know-How, and carbon) [Common] Maintaining technological
Development Products » Collaboration with ventures and other companies, consortium formation capabilities and promotes
[Common] commercialization
. > Create new brands that are not tied to physical objects [Automotive » Utilizing brands accumulated
Planning, P jects | : 144 throughgproduct supply so far
Design, and " i ) : . . P
Development Developing > Enter the electric vehicle business and use EVs as tools for developing a company's ® ® > Accumulating and utilizing
Applications own businesses [IT] know-how
Optimizing Production > Optimizz_e _product_ion and developm_ent capabilities by integrating and _ > _Resnondinq t(_) negative
_ and Development reorganizing businesses [Automotive, Steel, Non-Ferrous (copper), Chemicals] | 000 impact of business
Manufacturing Capabiliti h il » Refine mass production technologies for standardization, commonization, and contraction (employment
pabilities that wi reducing costs [Automotive, Steel] problems, difficulty in
become Legacy procuring users)
» Experience-oriented sales, marketing, and services (providing subscriptions, leases, » Collaborative utilization with
Maas, and Baas, etc. for operators and vehicles. Coordination and integration with external partners
Provision of Providing Services experiences and service provision at travel destinations) [Automotive] > Securing capabilities that will
Sales and away from product > Implement contract/commission development in manufacturing. Horizontal 000000 be insufficient, and
Services dependence development of technologies and know-how (engineering, production technologies, accumulating and utilizing
low-carbon production technologies) [Automotive, Chemicals] know-how
» Extend to user areas (design, development, processing) [Steel, Chemicals]
» Secure a critical mass for ensuring sustainable growth, such as investment and » Improving the feasibility of
Securing Company research and development [Common] acguisi.t@ons @n Iight_ of
Scale for Global » Secure overseas customer bases and human resources, and promote them competition with major global
E : [Common] o 000 O players
xpansion » Concentrated investment of limited management resources [Common] » Mutually offset fields of
Global specialization
Expansion
» Expand local production that shows a commitment to supply products [Common] » Responding to acquisition of
Constructing Global > Move from a division between domestic and overseas businesses to a further funds, human resources, and
Business Management local production for local consumption model [Non-Ferrous (copper)] customer base
Systems > Research and development that incorporates local needs. Deployment of technology ©© OO © ©

service units that respond to users in detail [Common]

Source: Compiled by Mizuho Bank Industry Research Department
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l1l. Ideal Form

[Ideal Form (3)] Utilizing Technology to Increase Productivity and Continue to Provide Life-
oriented Services
m  Responding to shrinking markets and constraints on public finances, as well as providing services that utilize technology.

g g Japan's S
e . . . 8 3 pan's Strengths
Initiatives Required fo nese Industries and Companies = = ) iy e S lenses
wn c
Optimization of » Technology implementation (combining humans and robots) to respond to S '% » Responding to the fact that many
Operations labor shortages and changing needs [Consumption Services] o o k= g 38 £ companies have no investment
» Optimization of services by utilizing information [Consumption Service, £ 8 % ] § g capability even though they have
Logistics (land transportation)] _& 2 2% 0 E improved their capital equipment
60098 0o .
mwJO0OITWOokE ratio
Optimization of Assets » Control overall demand through prevention and Al utilization, optimization 0000 » Sharing a vision in order to gain
to Meet Changes in of supply and demand matching [Healthcare] public understanding for data
Demand Scale and » Optimization and restructuring of store scale (to a scale that meets demand). collection/utilization and supply
Quality Move towards new customer contact point in line with consumers who have reductions
Improve adapted to digital services. Distribution infrastructure that is accessible to
Productivity anyone in the living area. [Retail]

» Transportation/storage functions utilize automated
vehicles/warehouses/machinery and robots [Transportation]
» Promote efficiency, including spin-offs for communications infrastructure
[Communications] 000 o

Shift to Large-Scale via » Consolidation of players for infrastructure reconstruction » Further accelerating
Corporate [Retail/Logistics (land transportation)] reorganizations due to
Restructuring » Reduction in various costs via consolidation of asset-holding businesses decreased demand and a
and via joint holdings [Transportation, Logistics (land transport)] shortage of successors due to
‘ the declining and aging population
Provide Services that » Construction of flexible mobility networks, including next-generation mobility. ’9%9 » Creating and developing
Meet Diversifying and Creation of mobility demand/experience through collaboration with platform companies
Decentralized Needs destination layer. [Transportation]
(Collaboration with PF) > gg:lvsitcr:(s:t]lon of distribution that can co-create surprise and joy [Consumption
Provide » Data collection and deeper understanding of customers through
Technology- collaboration with diverse platforms [Consumption Services, Media]
Utilizing > Automatic cooking/delivery of personalized foods based on data [Food] 900060
Services from
Users' Develop Technologies, » Early-stage investment and development of technologies related to the » Strengths in some products and
Perspectives Strengthen Human progress of virtualization, such as the development of equipment bearing in services (materials and
Resources, and Secure mind the introduction of photonics technologies, and contributing to the infrastructure)

realization of quantum computers [Electronics]

Crpelilliice » Acquisition of overseas customers and human resources, etc. via the
acquisition of overseas companies, and skill conversions for domestic IT human
resources [IT] o0 000
Source: Compiled by Mizuho Bank Industry Research Department
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V. Efforts to Realize the Ideal Form

» Efforts Required of Industries and Companies
» Things Required of Industrial Policy and Industrial Finance
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IV. Required Efforts

Efforts to Realize the Ideal Forms

Ideal Forms for Japanese

*ltems in red text are covered in this chapter

Efforts Required of Industries and Companies

Industries and Companies

@DRealizing stable
procurement and supply of
energy and resources, and the
decarbonization of society
as awhole

LoNogl kWP

®@Capturing domestic and
overseas demand by providing
value for decarbonization
products while utilizing
technological capabilities

NogaswhE

®@Uitilizing technology to
continue increasing
productivity and providing
services that are close to daily
life

o kbR

Source: Compiled by Mizuho Bank Industry Research Department

Technological Innovation for Self-Sufficiency

Acquiring Resources from Overseas (SC Investment)

Expanding Overseas Production

Supporting Manufacturing Equipment for Decarbonization and Resource
Recycling

Optimizing the Scale of Existing Assets

Providing Low-Carbon, Decarbonized, and Resource Recycling Solutions
Stimulating Demand for Decarbonization and Recycling

Utilization of Consumer Demand Data

Realization of Recycling

Refining Technologies, Know-How, and Products

Creating New Brands

Developing Applications

Optimizing Production and Development Capabilities that will become Legacy
Providing Services for Decarbonization Products

Securing Company Scale for Global Expansion

Constructing Global Business Management Systems

Optimization of Operations (Technology Implementation)

Optimization of Assets to Meet Changes in Demand Scale and Quality

Shift to Large-Scale via Corporate Restructuring

Provide Services that Meet Diversifying and Decentralized Needs
(Collaboration with PF)

Develop Technologies, Strengthen Human Resources, and Secure Capabilities

MIZWHO
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IV. Required Efforts

[Ideal Form @] Realizing Stable Procurement and Supply of Energy and Resources,
and the Decarbonization of Society as a Whole

Ideal Form in 2050 (Direction)

Required Efforts

(O: Growth Realization; M: Structural Reforms)

O Constructing of a value chain for zero-emission thermal power
O Supplying carbon-free hydrogen to non-electricity sector consumers
» Stable supply to large consumers through O Providing supply and demand balance adjustment and backup
decarbonized power sources. Hydrogen supply that functions
Electric Power utilizes surplus electricity O Transformation and diversification of services due to shift to
Stable operation of energy systems in a decentralized platforms
society B Fade-out of inefficient coal-fired thermal power generation
B Optimizing capital investments and reducing costs for electricity

Comprehensive energy companies

transmission businesses

> o .
L : o O Supply chain investments for CN fuel supplies
> ggﬁ%gl]léed energy companies for decarbonization O First Movers Coalition to secure final demand at an early stage
Oil and Gas ' 3 O Realization of CN business concepts
> S(‘:rll\ilf??osc?ﬁmpames that comprehensively support the O Shift to local platforms and operators
> Local platform/operator companies B Optimizing the scale of existing assets
> Local production for local consumption in overseas O Converting from domestic and overseas division of labor model to a
. : ] . local production for local consumption model
Steel > %Ovuer;tsrgzss"f‘s%ﬁ'ggdtlg%;?a?‘ar%gffel{gtgg Isogsg:lg?t;g)ﬁs O Securing iron sources by partially investing in overseas DRI plants
e e e B Development of and capital investment in improving the efficiency of
P 9 domestic production to realize CN
Non-Ferrous O Recycling: Automating pretreatment processes. Constructing raw
Metal » Resources/Refining: Stable supply of raw materials material recovery networks
etals » Recycling: Contributes to a circular society B Smelting: Downsizing and reorganizing smelters
(Copper) B Resources: United public and private efforts to secure interests
B Optimizing the production of basic chemicals and optimally
Chemicals » Stable and economical supply of basic raw materials implementing green production processes. Cooperating with other
companies in fuel conversion and recycling, etc.
» Stable supply of food, and acquisition of growth and : : .
Food competiti\eggdvantage. Cons?ruction ar s%stainable O Extending upstream (smart agriculture, plant factories, land-based

value chains

Source: Compiled by Mizuho Bank Industry Research Department

aquaculture)
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IV. Required Efforts

[Ideal Form @)] Capturing Domestic and Overseas Demand by Providing Value for
Decarbonization Products while Utilizing Technological Capabilities

Industry

Steel

Non-Ferrous
Metals

(Copper)

Chemicals

Food

Automotive

Electronics*

Note:

YV

Ideal Form in 2050 (Direction)

Carbon neutral production solution companies
Downstream solutions companies that provide
knowledge about multiple materials as value to
demand industries

Processing: Maintaining and improving presence by
manufacturing highly functional products

» Solving social issues by supplying cutting-edge

materials

» Acquisition of volume zones by licensing technologies

Contributions to consumer health and well-being

Integrated solution providers that maximize intangible
experience value (Concept of a business model that
"does not sell cars," and shift to a platform for software
and hardware development)

Refining mass production technologies, and achieving
both high quality and low cost

Function as infrastructure for the Metaverse and
respond to changes in the quality of demand in the
physical space

*Electronics is mainly taken up in the chapters addressing the Metaverse

Source: Compiled by Mizuho Bank Industry Research Department

Required Efforts
(O: Growth Realization; W: Structural Reforms)

Collaborating with other material companies that leverage common
issues such as reduced domestic demand and CN

Extending downstream business areas (processing, part design,
prototype testing, etc.)

Strengthening lineups and expanding sales channels

Cooperation with other materials, and fusion with digital technologies
(additive manufacturing, etc.)

Reorganization of the copper processing industry

Functional chemistry: Utilization of external functions (establishment
of CVC and investments in VC), and collaborating with non-
Japanese companies

Extending downstream (EC, D2C, subscriptions)

Strengths in mass production and sales businesses = Maximal
utilization of manufacturing capabilities

Redefining the value that is required of a car and building new

brands

Integrating and reorganizing commoditized areas and shrinking
other areas

Investing resources in Metaverse areas and collaborations between
companies

Developing equipment with the introduction of photoelectric fusion
technologies in mind

Contributing to the realization of quantum computers
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IV. Required Efforts

[Ideal Form @] Utilizing Technology to Continue Increasing Productivity and Providing

Services that are Close to Daily Life

Ideal Form in 2050 (Direction)

Food » Realization of consumer health and well-being

Communications » Increased presence in content applications and
and Media* service platforms areas

» User activities become digital, and change is
IT* promoted as global standards are transformed
» Provide technologies and platforms for building and
expanding Metaverse platforms

Consumption > Inclusive & co-creation of experience value
Services @ Frictionless and inclusive infrastructure

(Retail/Restaurants) @ Co-creation of surprise and joy

» Provide flexible services in line with changes in the
structure of supply and demand
ane ] Integrate services, provide human-centric
Mobility Services mobility services, and improve QOL
@ Review asset holdings and reduce infrastructure
costs

» Propose optimal logistics that utilize logistics
information platforms
Logistics » Maintain and strengthen the power balance in actual
transport and storage function provision portions via
shift to an oligopoly of operators

» Transition to demand-oriented systems
@ Controlling symptom onset via prevention,
appropriate triage, and controlling total medical
Healthcare care demand in regions via curative medical
care
@ Optimization of supply and demand matching
according to individual symptoms

Note: Communications/Media and IT are mainly taken up in the chapters addressing the Metaverse

Source: Compiled by Mizuho Bank Industry Research Department

O

m
u

EQ0 0O

ooo

E0O0

Required Efforts

(O: Growth Realization; M: Structural Reforms)

Creating new businesses (alternative foods, personalized health
foods)

Strengthening app contents and platforms
Promoting greater efficiency, including spin-offs of
communications infrastructure

Acquiring overseas customers and human resources, etc. via
acquisitions of overseas companies

Early-stage investment and development of related technologies
Skill conversion of domestic IT human resources

Shift to one-stop fusion of on-off in living areas
Deepening collaboration with platforms
Supplier engagement for CN

Integrating services on both physical and cyber fronts
Entering into asset management
Separation of asset holding and maintenance functions

Strengthening system development (System Integrator (Sler)

cooperation, platform construction, system human resources

development)

Effectively using assets (REIT utilization, leasing cooperation,
etc.)

M&A in order to secure transportation volumes

Developing technologies that realize more efficient resource
allocation through controlling aggregate demand via prevention
and Al utilization and through networking and widening areas via
telemedicine, etc.
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IV. Required Efforts

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society

[Food] Towards Reducing GHG Emissions and Improving Self-Sufficiency Rates in the

Agriculture, Forestry, and Fisheries Industries

Technological Innovation

m  For the food manufacturers with the largest proportion of raw material-derived emissions (Scope3), in the future it will be
necessary to be involved in efforts to reduce emissions from agriculture and livestock. It will be difficult for companies to respond
to this individually, and collaboration with related players will be required.

m It will also be required to take measures to grow domestic agriculture and improve domestic self-sufficiency rates by deepening
efforts in agritech areas such as smart agriculture, plant factories, and land-based aquaculture.

Efforts to Reduce GHG Emissions in Agriculture and Livestock

Examples of Efforts for Smart Agriculture, Plant Factories, and
Land-Based Aquaculture

Item

Examples of Efforts

Item Main Reduction Measures Related Players
Utilization of renewable energy Energy companies
Fuel Increased efficiency for Agricultural
Combustion agricultural production (smart machinery
(CO2) agricultural) companies, etc.

Rice Farming
(CH4)

Extension of midseason field
drainage

Development of rice varieties with
low methane generation

Seed/seedling
companies
Research institutes,
etc.

Smart Agriculture

Kubota: Development of automated agricultural
machinery

Farmnote: Development of agricultural
management systems

Nileworks: Development of agricultural drones

Plant Factories

Spread: Operation of plant factories
Vitec: Management of plant factories
Mitsubishi Chemical: Operation of plant factories

Gastrointestinal
Fermentation
(CH4)

Breeding of cattle with low
methane generation

Development of feeds to suppress
methane generation

Feed/material
companies
Research institutes,
etc.

Land-Based
Agriculture

Maruha Nichiro: Management of land-based
aquaculture

FRD Japan: Management of land-based
aquaculture

Umitron: Development of systems for aquaculture

Development of management IT/systems

Management of technologies companies

Livgestock Development of feeds to control Feed/fertilizer

Excrement emissions companies

(CH4, N20) Composting Chemical

' Energy utilization companies, etc.
Soil in Reduction in chemical fertilizers Research institutes,
Agricultural Microbial control and development etc.
Land (N20) of monitoring technologies

Increased agricultural efficiency

Establishment and expansion of new food production methods
that are not affected by weather or land

Source: Compiled by Mizuho Bank Industry Research Department based on public information
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IV. Required Efforts

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society

[Oil and Gas] Supply Chain Investment for CN Fuel Supply

Supply Chain Investment

m In order to supply carbon neutral fuels, companies need to build supply chains for each product.

m  SAF, synthetic fuels, and synthetic methane can utilize existing assets.

m  However, future carbon neutral fuel demands are highly uncertain. To secure demands, companies need to find early adaptors
for carbon neutral fuels.

Supply Chain Investment for Carbon Neutral Fuels

: . Transportation and ;

Liquid

Gas

Note:

Sustainable
Aviation Fuel
(SAF)

Synthetic Fuels

Synthetic
Methane

Green Hydrogen

Blue Hydrogen

Vegetable oil, waste cooking oil,
waste, cellulose, microalgae

Necessary for procurement
routes for each methods

Hydrogen + CO2

Hydrogen production equipment
and supply of CO2 as a raw
material are needed

Green hydrogen + CO2

Renewable energy power
sources, manufacturing
equipment, and supply of CO2
as a raw material for green
hydrogen are needed

Renewable energy sources

Raw material gases

Requires natural gas or
coal for gasification

SAF: Sustainable Aviation Fuel

Different equipment is required
for each method, such as
equipment for hydrogenation
treatment and FT synthesis tanks

In addition to hydrogen
production equipment (see below
items), production equipment is
needed such as FT synthesis
tanks

Green hydrogen production
equipment and methanation
equipment, etc.

Water electrolysis tanks

Natural gas reformers, coal
gasification equipment, and

CO2 separation/recovery/storage
equipment, etc.

SAF can use existing jet fuel
infrastructure

Synthetic fuel can use existing
liquid fuel infrastructure

Synthetic methane can use
existing LNG infrastructure

Hydrogen transportation and
supply (e.g. liquefied hydrogen
carriers, intake facilities, etc.)

User side can use each carbon
neutral fuels with
existing equipment

New equipment for hydrogen
are needed

(e.g. hydrogen-fired power
generation, hydrogen boilers,
etc.)

Source: Compiled by Mizuho Bank Industry Research Department based on "Green Growth Strategy Through Achieving Carbon Neutrality in 2050" by the Ministry of Economy,
Trade and Industry
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IV. Required Efforts

[Steel] Global Demand for Steel is Expected to Grow

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society Expanding Overseas Production

m  Global steel demand in 2050 is estimated to be 1.8 billion tons, assuming that per capita consumption does not change, or 3.6
billion tons, assuming that per capita consumption is on part with the current average in developed countries. Global steel
demand in 2050 is expected to increase 1.1 to 2.2 times that of 2019.

m  When factoring in the potential for economic growth, China’'s demand in Asia could be roughly halved due to economic maturity,
while demand could reach approx. 300 million tons in ASEAN and approx. 600 million tons in India.

— Economic growth contributes more than population growth, but there is ample room for long-term global steel demand

expansion.

Estimated Global Steel Demand (Final Consumption Base)

(million tons) Per capita consumption of
, b 369 kg/person
(2019 developed country average) 3,594
3,500 -
3,000 - .
2019 per capita Economic
1 consumption Growth | 262

2,500 remains constant
2,000 1 1,830 =

’ 1,617
1,500 ~
1,000 ~

500 A 1,130

0
Population Population dynamics +
dynamics only economic growth
2019 2050
= Asia Pacific = Americas = Europe = Middle East and Africa

Estimated Demand for Steel Products in Major Asian Regions
(Final Consumption Base)

(million tons)
1,600 1

1,400 -~
1,200 H~
1,000 H~
800 H~
600 ~
400 H
200 H~

0 -+

Note:  Per capita consumption is actual domestic consumption, excluding indirect imports

Source: Compiled by Mizuho Bank Industry Research Department based on World Steel

Association materials and UN materials

Per capita
i tion of
2019 per capita 1,416 consump
consumption _ 369 kg/person
remains constant _ (2019 developed
Economic country average)
Growth

1,025
122

99

1,011

Population Population dynamics +
dynamics only economic growth
2019 2050
= China ASEAN = [India

Source: Compiled by Mizuho Bank Industry Research Department based on World

Steel Association materials and UN materials
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IV. Required Efforts

[Steel] Further Progress in Local Production for Local Consumption to

Capture Expanding External Demand

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society

Expanding Overseas Production

m Steel companies currently have a model with a domestic and overseas division of labor, which supplies semi-finished products
produced in Japan to downstream processes overseas that are then provided to local Japanese customers. However, in aiming
to respond to the expansion of protectionist trade and to capture demand for local customers, they are strengthening their
conversion to a model with local production for local consumption. In order to capture expanding external demand, it will be

necessary to further promote local production for local consumption.

m For carbon neutrality, there is also the option of investing in an overseas DRI plant, which is difficult to manufacture in Japan for
the time being, and partially replacing iron sources.

Global Shift to Local Production for Local Consumption
[Domestic and Overseas Division of Labor Model]

Japan

Integrated production for
domestic dgmand

Upstream

Domestic
customers

processes
for export

Overseas
Downstream J
processes E|pEInES
customers

overseas

Image of Overseas DRI investment for DRI Trade Flow

and Low Carbonization

S Q)

Trinidad and
Tobago

\f

[taa]

; : Overseas Japan
[Local Production for Local Consumption Model] (raw material locations) Investment
Domestic
Japan Overseas steel
companies
Integrgted . Oversg¢as
productign for Domestic integraged Jag{anese
domestic demand customers producfion customers : DRI
imports | | |
Local u
customers .:
Source: Compiled by Mizuho Bank Industry Research Department
68

MIZWHO

—



IV. Required Efforts

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society

Optimizing Asset Scale

[Non-Ferrous Metals (Copper)] Image of Reorganization for Domestic Copper Smelters

m Because there is essentially one domestic copper smelter for each company, deciding to decommission smelters is a
correspondingly high barrier/hurdle. Additionally, when decommissioning smelters it costs money to take measures against soll

pollution.

m Considering the balance between supply and demand, there is also the idea that it is necessary to reduce the number of smelters

by one by 2030, and by three by 2050.

— Itiis conceivable that copper smelting companies will merge with each other towards 2050 in order to optimize domestic
copper smelters to meet domestic demand, and one strategy that can be inferred is to first establish a joint smelting company
and manage it as a cost center across all the copper smelting companies.

Time Series Image of Downsizing

2030 2050

(10,000 tons)

—— — — ' =TT
| 1
| | Amount | Amount
lSurplus! for one S: for three
| 32 | smelter | smelters
| |
i |
1

Current Demand Current Demand
Supply Supply
Capacity Capacity

Source: Compiled by Mizuho Bank Industry Research Department

Joint Smelting Company Concept

Copper Copper
Smelting Smelting
Company Company
A B
Copper Copper Copper
Smelting Smelting Smelting InveStment Copper

Company Company
A B C Company

L °

Smelter Smelter Smelter

Company Smelting

Joint Smelting Company

¢_|_¢ 1 smelter is
decommissioned

Process @ @
|
v

v v

Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts (1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society Providing CN Solutions

[Steel] Expansion of Overseas Businesses with Low-Carbon Technologies Utilizing Blast
Furnaces

m In Asia, crude steel production via the blast furnace-converter method exceeds 1.0 billion tons, and more than 80% of crude steel
production is produced in blast furnaces.

— Blast furnace methods with high production efficiency are suitable for mass production at low costs, and for the time being
ASEAN plans to continue the construction of new blast furnaces.

m  While blast furnace methods are rational during periods of growing demand, they go against carbon neutrality, so the
development of low-carbon technologies utilizing blast furnaces (which is a unique Japanese technology) as an engineering
business in the future can simultaneously realize a stable supply of steel materials (which is indispensable for economic growth
in emerging countries going forward) and a shift to low carbon, and can be a new business that meets market needs.

Crude Steel Production via Converter Furnaces Image of Reductions in Emissions Intensity by Region
(million tons) [Image of European Emissions Intensity] [Image of US Emissions Intensity]
1,200 1~ r 100% ; .
' CO2 Intensit
1,101 y CO2 Intensity
I ndia - 90%
T aiwan/ASEAN
1,000 Natural gas DRI
.81?5‘;(1% L 80% g Shift to
L 0% Hydrogen electronic
800 reduction ==
F 60% S
@® 58%
’ 2020 2050~ 2020 2050
600 - - 50%
China ® 41% - 40% [Image of Asian Emissions Intensity]
400 - ,
- 30% CO2 Intensity Japan's low
: . - carbon
L 20% Shift to high efficiency .
200 172 blast furnaces technologies
66 . ® 10% | 10% % COURSE50
0 I 6 0% * SuperCOURSES0
Asia Pacific Americas Europe Middle East Carbon recycling
and Africa S
® Converter furance ratio (right axis) 2020 2050 blast furnaces
Source: Compiled by Mizuho Bank Industry Research Department based on World
Steel Association materials Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts (1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society Providing CN Solutions
[Steel] Japan's Blast Furnaces have the Highest Energy Efficiency Level

in the World

m Japan's converter furnace steel (blast furnace-converter process) maintains the highest energy efficiency level in the world.

m  Energy-saving technologies, such as the effective utilization of by-product gases from coking furnaces and blast furnaces, are
still being developed overseas as engineering businesses. The resulting CO2 reduction effect is approx. 7,000 tons/year, which
contributes to emissions reductions on the scale of about half the amount of CO2 generated in Japan by the domestic steel

industry.
Estimated Energy Intensity for Converter Steel (Japan = 100)

150
From left to right, 2005, 2010, 2015, and 2019

140 - Russia
us

129
130 1 India o A‘
. UK
China France
120 19
15 '.\\16

Germany
110 11
110 A .&.
S. Korea
102
f\. Japan

100

90 A

80 -

Source: Compiled by Mizuho Bank Industry Research Department based on RITE
materials

CO2 Reduction Effect from Introduction of Energy-Saving

Equipment in Japan (FY2019 Results)
(10,000 tons-CO2/year)

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0

Note:

. 13,980
Suppressing

overseas emission
by about half to
domestic emissions

T 6,857

I
Reduction effects Amount generated by
domestic steel industry

ECDQ M Converter furnace OG gas recovery
TRT Converter furnace OG sensible heat recovery
Byproduct gas dedicated GTCC Sintered waste heat recovery

CDQ: Coke dry quenching facilities; TRT: Top pressure recovery turbine
generating

systems; GTCC: Gas turbine combine cycle, OG: Oxygen converter gas
recovery system

Source: Compiled by Mizuho Bank Industry Research Department based on The Japan

Iron and Steel Federation materials
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IV. Required Efforts

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society

Providing CN Solutions

[Electric Power] Businesses will be Required to Demonstrate the Value of their Existence
According to the Form of Energy Consumers

m Although the expansion of distributed power sources is irreversible, it is assumed that the world will continue to have a need for
large-scale power sources, primarily for energy-intensive industries, and it is speculated that electricity companies can
demonstrate the value of their existence in each area through the following.

— Large-Scale Consumer Area: Stable supply to large-scale consumers through decarbonized power sources and improving
energy self-sufficiency rate via hydrogen production that utilizes surplus electricity.

— Prosumer Area: Stable operation of energy systems in a decentralized society where power generation and storage functions

are partially shifted to the consumer side.

Electricity Companies' Core Competencies in the Future Image of the Electric Power Industry

Significance of the
Electric Power

Stable Supply of
Electricity to Industries and

Industry's Households

Existence (So Far)

Contribution to Ensuring Energy
Security, Including Improving Self-

Sufficiency Rate

Con_s_umgr Role to Play in the Future Revenue Sources
Classification

Fossil Fuel
Interests

Consumer

Domestic Hydrogen Large-Scale
Hydrogen N Consumer (Non-
- Production Transportation and Sales Electricity)
» Stable supply to large consumers « Construct value chains for zero-
through decarbonized power sources emissions thermal power Surplus
» Improve energy self-sufficiency rate e Supply carbon-free hydrogen to non- Electricity
Large-Scale e 9y 3 y I PRy ydrog Utilization Large-Scale
Consumer Area via hydrogen production that utilizes electricity sector consumers Consumer
surplus electricity
Decentralized Decentralized
Consumer Consumer
» Stable operation of energy systems in + Provide supply and demand balance V
a decentralized society adjustment and backup functions Backup
« Transformation and diversification of
services due to shift to platforms A
Prosumer Prosumer
Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts

[Oil and Gas] “First Movers Coalition” to Secure Demand at an Early Stage

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society

Stimulating Demand

m  Consumers who recognize the value of reductions in GHG emissions are essential for investing in supply chains for
decarbonized solutions.

m  However, the volume of the customers who recognize the value of reductions in GHG emissions are highly uncertain.

m First Movers Coalition is notable initiative to create demand of low-carbon technologies and solution.

m Launching an initiative similar to "First Movers Coalition" would be an effective measure to establish an early ecosystem &
business models.

First Movers Coalition Framework for Stimulating Demand in Low-Carbon Technologies

Group

Established

Founders

Purpose

Mission

Fields

Source: Compiled by Mizuho Bank Industry Research Department based on First Movers Coalition homepage

First Movers Coalition

2021 (COP 26)

World Economic Forum (organization that manages the Davos
Forum), and US Ambassador to the UN Kelly Croft

Established for the purpose of stimulating demand in advanced
low-carbon technologies that are needed for global
decarbonization by 2050

Through the First Movers companies that support this
framework, contribute to establishing emissions control
measures in carbon-rich industries by 2030 and achieving net
zero by 2050 by creating initial demand for the low-carbon
technologies currently in the development stage.
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Eight fields: Steel, cement, aluminum, chemicals, maritime
shipping, aviation, truck shipping, and direct air capture (direct
recovery of carbon dioxide from the atmosphere)

A.P. Mgller — Meersk
Aker ASA

Agility Logistics

Airbus

Amazon

Apple

Bain & Company

Bank of America

Boston Consulting Group
Boeing

Cemex

Dalmia Cement (Bharat)
Limited

Deloitte

Delta Air Lines
Deutsche Post DHL
Group

Engie

Fortescue Metals Group

Holcim

Invenergy

Johnson Controls
Mahindra Group
Nokia

@rsted

ReNew

Salesforce

Scania

SSAB Swedish Steel
Trafigura Group
Trane Technologies
United Airlines
Vattenfall

Volvo Group

Yara International
Western Digital

ZF Friedrichshafen AG
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IV. Required Efforts

(1) Stable Procurement and Supply of Energy and Resources, and Decarbonization of Society

Realizing Recycling

[Non-Ferrous Metals (Copper)] Japan's Strengths are Recycling Technologies and
Environmental Technologies for Smelting

m  The Japanese copper industry boasts strengths in recycling technologies and environmental technologies (recovering sulfuric
acid and arsenic) at internationally high level smelters, in order to realize a resource-recycling society and to deal with supply
chain disruptions, etc.

m  One of the strengths of Japanese companies is that it is possible to recover large amounts of metals by exchanging
intermediates and impurities between smelters, and in the future it is expected that this will evolve into a smelting network,
changing from a company unit-based network to a network across companies (industry unit-based network).

Smelting Flow that Includes Recycling Processes
(for Copper Smelting)

v

SO2
(sulfurous acid gas)

Sulfuric acid
factory

H2S04
(sulfuric acid)

Source: Compiled by Mizuho Bank Industry Research Department based on various materials

Copper

Concentrate
(20~40%)

Melting
(flash smelting furnace)

Mat
(50~60%)

Copper Production
(converter)
Refining

(refining furnace)

Anode
(99.5%)

Electrolysis

Electrolytic copper
(>99.99%)

«—Sulfuric acid recovery

Lisa raw
materials

Slag «—Arsenic
(contains arsenic)  recovery
—> Slime
Precious Metals
Factor
v v
Au/AG
Platinum group Impurities
(Pd/PY) (Pb/Sh, etc.)
Tel/Se
Dissolved in ¢
|, electrolyte To lead
(Sb/Bi/Fe/Zn/Ni, smelters
etc.)

v

To recovery or melting
(Ni is recovered via Ni sulfate,
Zn is for zinc smelting)

Image of Smelting Network Across Companies

Zinc Smelters

Copper-
cQntaining dro

‘

Lead Smelters

mpurities Impurities
-M e-recover lead/antimon

Precious metals/
rare metals

Gold/silver/platinum
Cobalt
Nickel
Tin/bismuth
Antimony
Selenium
Tellurium/gallium
Indium, etc.

Precious Metals
Factories

Note 1: Precious metals factories are typically attached to each company's smelter
Note 2: Dross: A thick, film-like or lumpy metal oxide floating in or on the surface of
molten metal
Note 3: Slime: Fine particles containing valuable metals, such as gold and silver, that
are generated in the electrolysis process
Source: Compiled by Mizuho Bank Industry Research Department based on various materials
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g (2) Capturing Domestic and Overseas Demand by Providing Value for Decarbonization - ;
IV. Required Efforts Products while Utilizing Technology Refining Technologies and Products

[Electronics] Bold Resource Investments in the Metaverse as a Growth Area

m In Metaverse worlds, not only will demand for new areas related to human senses be stimulated, but there may also be a boost
to the growth of products that have already entered into maturity and decline stage.

— For final product manufacturers and semiconductor/electronics component manufacturers, in consideration of the decreased
priority in physical spaces and the possibility of substituting the device itself, it will be important to strengthen the development
and manufacturing of the company's own products that will benefit from the spread of the Metaverse, and to conduct research
and development with an eye on applying the company's technologies to the Metaverse.

Sales will Grow Again by Applying Companies' Products to the Responses in Physical Spaces where Demand Quality has
Metaverse Changed
Sales Improves growth potential of Chan =
Growth Rate f . ges In qUIpment
el
displays) —
— Refrigerator Reduce equipment sizes
n Washmg m Emphasize low-medium function
machine and low-priced products
m Vacuum m Advance into industrial equipment
cleaner m Shift from selling out business
After Considering the ®  Microwave, model to service providing model
Metaverse etc.
New areas related o the Mfavers Saturation Stagk (0 the Metaverse
(especially touch, faste, andl sm / (camerag, scanners) ® xR m Development and manufacturing
<« equipment of equipment that emphasizes
m  Sensors specific functions (motion
| m  Scanners, etc. reproduction, equipment that
Introduction Stage Growth Stage Maturity Stage Saturation Stage | Decline Stagey emphasizes specific sensations,
= etc.)
Canon: AMLOS (Activate My Line of Sight) = Accurate transfer of designs from

physical to cyber

Cut out and display multiple types of

. X X - = xR equipment || m Collaborate with companies in
video information from one camera'’s video = PCs devices that can be alternative
<Physical> <Cyber> = Smartphones terminals to access the
® o 5 m  Related parts, Metayerse, such as cars,
(A] ® Presentation etc. housing, and clothing
Presentation |:|©
Source: Compiled by Mizuho Bank Industry Research Department Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts

(2) Capturing Domestic and Overseas Demand by Providing Value for Decarbonization
Products while Utilizing Technology

[Electronics] Increasing Expectations for Advanced Packaging Technologies

m  Semiconductors have been miniaturized in order to meet performance and technical needs, but with further physical
miniaturization becoming difficult, semiconductor companies are focusing on the development of packaging technologies to meet

ever-increasing needs.

m  Advanced packaging technologies will make it possible to realize ultra-high-speed processing and the compact and lightweight
terminals required for the Metaverse by saving space and increasing functionality.

m 3D stacking and heterogeneous integration are the examples of Advanced Packaging Technologies that may contribute to

resolving issues and extending functions.

Roadmap for Semiconductor Miniaturization

14nm

Production

10nm

CPresend)

7nm
5nm w Productiga
Present
3nm
2024
2nm Scheduled for

Mass Production

Conventional Semiconductor Packaging and Advanced Packaging
Configurations (Model Diagram)

(1) Shift to 3D Stacking

Transistor density increases with
progress in miniaturization, but it
becomes difficult to maintain
products quality

Covering miniaturization limits by
stacking circuits to improve performance

2) Shift to Development of high-performance
Heterogeneous 5 |ow-cost by combining (1)
Integration and (2) is also underway

<& [
<« »

A different approach will be
needed to meet performance
demands when miniaturization

technologies reach physical limits
I

Plans to save space and reduce costs by integrating
parts and dies that use different process technologies

Source: Compiled by Mizuho Bank Industry Research Department based on various materials

MIZWHO

—

76

Refining Technologies and Products



IV. Required Efforts

Products while Utilizing Technology

(2) Capturing Domestic and Overseas Demand by Providing Value for Decarbonization

Transforming Business Models

[Automotive] Types of Vehicles and Transformation of Business Model in the Automotive

Industry in 2050

Types of Vehicles in 2050

Feature of vehicles in 2050

I

Transformation of Business Model in the Automotive Industry

Supply-Side Changes

v Decrease in new vehicles sales and gl v Decrease in number of trips and
[Vehicle = Environmentally friendly transportation that anyone can use] production use case of POV
at any time with sense of security, safety and comfort v Reduction of model variation v Decrease in desire for ownership of
Consolidation of software vehicles (decrease in use case and
Battery Electric Connected Autonomous development platform increase in ownership cost)
Vehicle X Vehicle X Vehicle v New functions will be developed v Polarization of values required of
and installed as Apps by OTA cars (cheap and convenient
l i ‘ v Consolidation of BEV platforms transportation, or entertainment
It is essential to reduce increasing system costs and vehicle costs v Standardization and focusing mobility experience)
commaoditization of hardware, v Alternatives via other transportation
: : reduction in new development (inc. UAM, etc.)
Software. Dl X Sharing / Service X MUIt'mOd"’.‘I v Increased system cost v Change in consumer behavior (from
Vehicle Transportation (autonomous driving, batteries, etc.) goods to experience, from buying to
v By standardizing the development platform and improving openness, it will be possible to reduce v Improvement of “UX” will be the subscriptions)
development costs, lead time, and add variable functions quickly most important factor to differentiate v Personalizing vehicles via Apps by

v Reduction of initial costs and improvement of usability via MaaS and BaaS
v Expanding profit pool except new vehicles sales = cutting vehicles sales prices

Limiting use case and in vehicle functions = Cutting vehicle sales
prices

W

Types of Vehicles in 2050

Sharing Car — — Maas Vehicle —

POV 1

Small and low-price BEV for
short-distance daily trips

Making

Selling

Owning

vehicles

OTA

Essential to build business models that respond to the drastic

changes in "Making" "Selling

Owning" and "Using" of vehicles

Standardization of hardware, reduction in new development,
and surplus production capacity
=Advance in the horizontal division of labor

Decrease in new vehicle sales, increase in vehicle sales prices, and
deterioration in profitability of vehicles sales
=Transformation to service providers

Advance in shift to subscriptions, and
car manufactures continue to own vehicles
=Keep customer touch point

Short-distance daily trip, and non-daily mobility experience
=Using variable vehicles depending on purpose

Using

Premium vehicles enhancing the
value of cabin interior space

Source: Compiled by Mizuho Bank Industry Research Department
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g (2) Capturing Domestic and Overseas Demand by Providing Value for Decarbonization ; ;
IV. Required Efforts Products while Utilizing Technology Transforming Business Models

[Automotive] Strategic Options for Japanese Automotive Industry toward 2050

m Vehicle production and sales are expected to shrink and the added value of goods is expected to decline, so it is essential to
quickly pave the way for a transformation from the existing mass-market sales business.

m  On the other hand, the existing "strengths in manufacturing” can be considered as a basis for creation of a new business model,
and it will be required to create profit opportunities that do not rely on vehicle sales while optimizing existing businesses and
assets that are becoming outdated.

Image of Automotive Market Scale for 2050 Strategic Options for Japanese Automotive Industry

Strengths of Existing Mass-Market Sales Business = Maximize Manufacturing
Capabilities

Market Scale

S
Commercialization of know-how, such as

engineering, integration, and production
technologies

Creation of a mutually complementary
relationship with new entrants, including IT

[New Businesses] companies
Platforms, data, app distribution,
spatial solutions, and services, etc.

e Consolidation and Reorganize in Commoditized and Shrinking Business Areas

Promote separation of software and hardware,
and increase usage ratio of standard products

Consolidation across multiple OEMs and
suppliers to reduce production capacity and
shift human resources

. 2y Mass-Market Sellee Businzsses Redefine Values Required of Vehicles, and Create New Brands
Vehicle manufacturing, sales, auto loans, and after-sales,
etc. Efforts for integrated development with

services and designs that emphasize

Components, units, and software sales, etc. I ) ! L k
spaces" and "experiences

Efforts to develop comprehensive solutions that
» position vehicles as one element

It will be essential to achieve transformation of business models leveraged by "strengths in manufacturing" and a soft landing
for the existing mass-market sales business with a maximization of profits from the surviving businesses

Source: Compiled by Mizuho Bank Industry Research Department
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g (2) Capturing Domestic and Overseas Demand by Providing Value for Decarbonization ; ;
IV. Required Efforts Products while Utilizing Technology Transforming Business Models

[Automotive] Major Vehicle OEMs should aim for "Technology Platformers"

m By creating business models based on "technology platforms" that include hardware, major vehicle OEM may plan to expand
their businesses apart from their own brand, and new vehicle manufacturing and sales.
— Ultimately, there are options to separate vehicle manufacturing facilities and make them independent as a standalone
company, or outsource production to another existing companies.
m Vehicle OEMs can also consider providing comprehensive solutions that maximize the value of mobility experience through
collaboration with platforms in different industries.

Concept of “Technology Platformers”

Circulation |
Providing Solutions that Integrate Vehicles and Services

Battery reuse/recycle I | | Provide Solutions that Maximize the
Value of Mobility Experience

Direct Sales . Service (Transportation and Experience in

Consolidation of
platforms for planning,
design and
development of
vehicles and services

Vehicles
collection/resale

Data
collection/analysis

Technology Platforms

Vehicle OEMs will provide optimal mobility and

Own Brand Vehicles Other Brand Vehicles transportation tailored to services

Cooperation

=)

Circulation

Separation

Contract Contract
Manufacturing Manufacturing =
Pure-play Companies own Vehicle Spin-off might be an

Focused on Vehicle
Production

Source: Compiled by Mizuho Bank Industry Research Department

Production Facilities option
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IV. Required Efforts (2) Capturing Domestic and Overseas Demand by Providing Providing Services for Decarbonization Products

Value for Decarbonization Products while Utilizing Technology

[Electronics] Product line-up Across Layers Provides an Advantage

m Diverse players exist at each layer that constitute infrastructure for the Metaverse

— It may be important to have control all the way to the software level, similar to how Apple has achieved dominance in
smartphones together with its platform.

— Currently, Meta (formerly Facebook) and Sony have products across multiple layers.

Example: Player Map of xR Related Technologies

Products Terminals Platforms and Content Users
LCD/OLED s iy 7 - Development Tools and Platforms | Real Estate Education
Samsung Display ( Q N
. Meta HTC HP ARKit  Google Amaz Meta
VR Japan Display CPU/GPU - - ~ " Medical Care = Manufacturing
. 7~ N
Camera Modules  Flexible Boards | f Contents for BtoC Retail Travel
FPC Sony Pico Huawei
Connectors ( ) ~ Game Content Movie Content p—
Acceleration/Gyro Sensors N = (virtual offices/training)
Y CAPCOM NTT DoCoMo
Micro Displays GREE
Seiko Epson Citizen Himax R
i i COLOPL Real Estat Educati
oo C ‘S:)n‘ — Seiko Epson Magic Leap edl =state ueation
AR R y. J CyberAgent Hulu
Camera Modules Acceleration/Gyro
C_ sony bicony Sensors
Bosch ST Micro Solutions for BtoB Medical Care ~ Manufacturing
Sunny  OmniVision TDK electronics . X i i
Microsoft Vuzix o D;zg:q/ " Amusement Worsk/Buzlrr:ess
CPU/GPU Connectors S opne upp
o Samsung P NEC Adores Konica Minolta
; ; Canon 3 e Retail Travel
Qualcomm Mitsumi SID SEGA - Sony oy
MR Flexible Boards (FPC) — s | Autodesk Hitacgiy;?;sport
Sumitomo Electric Nippon Mektron calvvear oogle AL UE .. Other
Microsoft Bosch Fujitsu (training/monitor/smartphone
Fujikura SIFLEX alternatives)

Source: Compiled by Mizuho Bank Industry Research Department based on various materials
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IV. Required Efforts

(2) Capturing Domestic and Overseas Demand by Providing
Value for Decarbonization Products while Utilizing Technology

Providing Services for Decarbonization Products

[Electronics] Joining Some of the Main Consortiums via Corporate Collaboration is Also a
Strategy

m In the Metaverse, providers that supply services at each layer may change from the current ones for the physical world.
— Through activities only by individual companies or at individual layers, there is the risk of being inferior to other companies.

m  Movements for cooperation across companies have already begun, and joining some of the main consortiums by partnering with
leading companies is also a strategy to consider.

Product Layer Structure in the Metaverse

Movement to Form Power Maps Between Companies
has Already Begun

Microsoft x Qualcomm
Microsoft Qualcomm

Provide a collaboration and Semiconductor development of
communications platform on the glasses-type AR terminals
Metaverse with the "Mesh" compatible with Mesh
technology platform

NVIDIA Ecosystem (Supporting Introduction in Japan)
Provide "Omniverse" platform for
collaboration in cyberspace and

real-time simulations in the
physical world Groups supporting introduction in
Japan (24 companies)

Content such as videos Pro_ductlor) companies for
movies, anime, games, etc.
Contents and Sales of various Retail N(Ihan(;illng custo(:ners via Tlvatars)
Applications goods and services anu acturer_s ( esign only)
Creators (digital assets)
- Metaverse PF
Communications . )
Service providers (LINE, etc.)
. Metaverse PF

services PF Existing PF/communications carriers

Amazon, Google, Microsoft,
Platforms Cloud NTT Data
DC Equinix, NTT Communications
Fixed/mobile D Mo, KDDI, SB, NTT East/W
communications services 0CoMo, » SB, ast/West
Networks
NW infrastructure equipment Ericsson, Nokia, NEC
Smartphones, tablets, PCs, | |In addition to existing smartphone/tablet
i VR goggles, smart glasses, providers, players will enter the market
Devices and smart watches in response to device diversification
Components
Parts, sensors Murata Manufacturing, Kyocera

Note:

Areas highlighted in orange are areas where changes are expected before

and after the Metaverse

Source: Compiled by Mizuho Bank Industry Research Department

Future Design .

Formulate guidelines for everyone to utilize a city-linked Metaverse with
peace of mind

Source: Compiled by Mizuho Bank Industry Research Department based on various
public information
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A (2) Capturing Domestic and Overseas Demand by Providing i i Ry
IV. Required Efforts Value for Decarbonization Products while Utilizing Technology Providing Services for Decarbonization Products

[Chemicals] Functional Chemistry Can Also Shift to View of Collaborating with

Middle-Range Non-Japanese Companies

m  Amidst further catch-up from Korean and Chinese chemical manufacturers being expected, Japanese chemical manufacturers,

as in the past, will continue supplying high-end markets with high-quality advanced materials, and at the same time will also have
a strategy of acquiring growth markets by providing technologies for functional chemicals that have already begun to be

generalized to some extent.

Areas Where Japanese Chemical Manufacturers Compete

o Markets that Profit by Supplying

Non-Japanese
Brand Owners
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Source: Compiled by Mizuho Bank Industry Research Department
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g (2) Capturing Domestic and Overseas Demand by Providing
IV. Required Efforts Value for Decarbonization Products while Utilizing Technology

Providing Services for Decarbonization Products

[Chemical] Efforts Required of Functional Chemistry ~Collaboration with

Non-Japanese Companies

m  With the rise of non-Japanese users, there is also the idea of strengthening via collaborations with non-Japanese companies.

m As for intellectual property, it will be necessary to separate areas that should be kept secret and areas that can be shared, and to
then utilize them for planning and decision making in management strategy and business strategy.

Japanese/Chinese Manufacturer Collaboration in Separators

[Japan] [China] . o [Japan]
Asahi Kasei Shanghal Technology Teijin
T En?rgy License
49% 51%
Provision of technical license for a coating
. separator owned by Teijin (2019~)
[China]
|JV (to fix position) JV for the manufacturing and sale of dry
separators for ESS, etc. established

(scheduled to be launched in 2022)

Chinese
Investment Companies
Ability to make high

quality/high
performance products

Japanese Companies

Ability to make high
quality/high

Ability to make
products at a
stable quality

Ability to make
products at a
stable quality

performance products

Ability to make in a

low cost short amount of time

low cost short amount of time

Ability to make at Ability to make in a J l Ability to make at

Note: Investments by Polypore International, a wholly owned subsidiary of Asahi
Kasei. ESS = For position fixing

Source: Compiled by Mizuho Bank Industry Research Department based on Asahi
Kasei and Teijin press releases

Using Intellectual Property as the Basis for Management and
Business Strategies

Intellectual Property Information

(technology, know-how, design, brands, etc.)

Creation/acquisition/utilization status Dlstlnctlonld|ﬁ$;%?gﬁgggésuperlonty/cha

Joint R&D/licenses/disputes Business contribution/value evaluation

Intellectual property strategy Intellectual property trends

Public Information Internal Information

IP
Landscape

Market scale/growth rate Mission/vision

Management plan/business plan

Share/trends

Needs/wants Each department's strategies

Executives &
Business
Managers

Market

Products/development roadmap

Information/management resources
Of Group companies

Company's strengths/weaknesses

Existing competitors/new entrants

Barriers to entry/laws &
regulations/standardization

Business ecosystem

uonewJoju|
leuwsaiu] s Auedwo)d

Business overview/business model Intellectual Sales information/customer information
Management strategy/business . L -
strategy PrOperty Explicit/latent competition information

Revenue sources/data Alliance/partner information

Financial status/management
resources

M&AV/alliances

Dept.

Business

Supplier/customer information

Customer/user needs

uolrewloyu|
s Auedwo) 1ayi0

Customer/user data

Supply/value chains

— _J/
V

Planning and Decision Making in
Management Strategy and Business Strategy

Source: Compiled by Mizuho Bank Industry Research Department based on Japan
Patent Office materials
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IV. Required Efforts

(2) Capturing Domestic and Overseas Demand by Providing
Value for Decarbonization Products while Utilizing Technology

Providing Services for Decarbonization Products

[Steel] Providing Downstream Solutions ~Shift to Professionals for Car Body Structural

Materials

In collaboration with other material companies, nurture "solutions-providing businesses" that are different from "materials-
providing businesses" by not just providing materials, but by designing car bodies/parts assembly, joining/bonding dissimilar

materials, and by a variety of downstream solutions such as processing for all materials.
— While making optimal material proposals from various materials, as a solution monetize the knowledge, technologies, and

knowhow cultivated as synergistic effects.

Transition to Solutions Company for Environmentally Friendly Automobiles

Lighter !
Weight Automobile Manufacturers,
Automobile Parts Manufacturers
High
Strength

While making optimal material
proposals from various
materials, the technologies and
knowledge for each material
are combined, enabling even

more optimal proposals

Production

Note:

Joining and
bonding dissimilar
materials

Car body/parts

. design

Aluminum

Material processing
and parts

manufacturing

Prototyping and
testing

Production

[ lindicates current business areas

Source: Compiled by Mizuho Bank Industry Research Department based on various materials

J

Heat
Management

Flame
Retardant

ovide
lutions

New "solutions-providing
businesses" that are
different from "materials-
providing business"

Jorerics-

Production
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IV. Required Efforts

(2) Capturing Domestic and Overseas Demand by Providing
Value for Decarbonization Products while Utilizing Technology

Global Business Management Systems

[Non-Ferrous Metals (Copper)] Copper is Indispensable for CN and Information Society.
Japan has Strengths in Processing

m Because copper has high conductivity, it is used in many products such as electrical wires, appliances, electronics devices,
electric vehicles, and renewable energy power generation equipment, and will be indispensable for realizing CN (carbon
neutrality) and information society.

m |n addition to increasing demand for copper due to CN trends, from the viewpoint of energy savings there is a sense that the
required levels of miniaturization and high functionality (conductivity, thermal conductivity, etc.) for various products will increase
even further. Japan has strengths in copper processing technologies and know-how that can steadily and carefully responded to
user demands.

Non-Ferrous Metals Required for Carbon Neutrality

Examples where Smaller/More Sophisticated Products are Required

Required
Field System/Elemental Technolo Non-Ferrous . . L N
' v & Metals . Because the number of in-vehicle circuits and windings
will increase due to the shift to EVs, weight and size
Solar power Copper, indium, reductions for copper materials will be required from
generation Solar panels gallium, selenium, _ the viewpoint of increasing cruising range and space.
silver Electric
Renewable High voltage _ Vehicles o . . .
Energy i Copper, aluminum Because it will be required to increase the current in
Offshore wind seafloor cables ) . .
. electronics parts, etc. for automobiles, high-
power generation ) . . .
Turbines Copper performance materials that can provide high
Copper, Tthium, conductivity will be required.
. LIB cobalt, nickel,
IQ;::;!ZIe manganese
1es . L . . .
All solid-state Copper, lithium, From the viewpoint of energy savings, copper and
Electric Vehicles batteries nickel, manganese Data Centers copper alloy products with high heat conductivity will be
Motors Windings Copper required for servers as a countermeasure for heat.
Cables Wire harnesses Copper, aluminum . . o . . .
Electronic Because miniaturization and high functionality are
Low-Loss Energy Superconducting L Devices such being pursued by electronic devices such as
s Copper, niobium, g .
Storage and Superconductors | power transmission | - " . as smartphones, rolled copper products to handle this will
.. titanium, bismuth .
Transmission cables Smartphones be required.

Source: Compiled by Mizuho Bank Industry Research Department based on

various materials Source: Compiled by Mizuho Bank Industry Research Department
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: 2) Capturing Domestic and Overseas Demand by Providin i
V. Required Efforts slezlue ?olrjgr:agcarboniiz;tion Pro\éuc:fts vshile Utilizing Téc\r/1|r1(l)lggy SRS ISR U
[Non-Ferrous Metals (Copper)] Shift to Systems for Production in Demand Areas to Meet
Customer Demands

m Because copper processing quickly responds to strengthening supply chains and increasingly sophisticated demands from
customers, there is the possibility that domestic production will shift to a system that produces only in demand areas, leaving only

matching for domestic demand.

m  When moving to overseas, it is necessary to bear in mind that there are concerns about technological leakage in the
"melting/casting" and "rolling" processes, which are considered to be sources of competitiveness for Japanese companies.

— Instead of relocating all processes at once, it is assumed that they will be relocated in stages, taking customer requirements
and world affairs into consideration.

Shift for Processing in 2050 to a Local Production for Local Consumption Model

Japan Overseas Japan Overseas Japan Overseas

Raw Materials
(Electrolytic copper,
other metals)

Raw Materials
(Electrolytic copper,
other metals)

Raw Materials
(Electrolytic copper,
other metals)

Raw Materials
(Electrolytic copper,
other metals)

Bear in

Melting/Casting Melting/Casting Melting/Casting migr% t;fé P Melting/Casting
Technologies that are the (centered around gggﬁ?ms
source of competitiveness thelareaswhere }ggﬂggggy
Hot/Cold Hot/Cold technology Hot/Cold X Hot/Cold
Rolling Rolling transfers are Rolling Rolling

allowed)

Slit Processing

Slit Processing
Finishing

Finishing

Domestic
Sare External Demand

86

Slit Processing

Slit Processing
Finishing

Finishing

Slit Processing

Slit Processing
Finishing

Finishing

Domestic
Demand

External
Demand

Domestic
Demand

External
Demand

Source: Compiled by Mizuho Bank Industry Research Department based on various material
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IV. Required Efforts (3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs Optimizing Assets

[Logistics (Land Transportation)] Propose Optimal Logistics that Utilize Logistics
Information Platforms

m  Due to the digitalization of transportation arrangements, it is assumed that the role of 3PL/forwarders will shift to the proposal of
optimal logistics that utilize logistics IT platforms + assets.

m Added value will be through employing human resources with specialized logistics knowledge, and by building and operating a
platform that optimizes logistics overall.
— Building platforms according to the characteristics of each shipper's industry seems effective.

Future Image for 3PL / Forwarders (Mizuho Hypothesis) (Reference) C.H. Robinson Platform

m  Approx. 200,000 shippers and carriers are connected via the
"Navisphere" global platform
System Construction Data Utilization m  Provides optimal logistics solutions via the expertise of more than
1,000 data scientists, engineers, and developers

Logistics Platform 4 For
Shippers

4

IOptir{]aI Inventory Navisphere TMS
nventory Allocation
Levels
| |

NAVISPHERE NAVISPHERE NAVISPHERE
Visualization Emissions PO MANAGEMENT VISONS INSIGHTS

~

Reporting &
Analysis

Pricing Planning Visualization

COo2 CO2

NAVISPHERE
Transportation i | OPTIMIZER | m |
Distance

. . PROCURE 1Q PROCURE 1Q
Various Logistics Data
oo JL  JuL . JL )

~

togstes T o0 [ ger [ srmer R
F NAVISPHERE NAVISPHERE
A B A - Carers
- J

Source: Compiled by Mizuho Bank Industry Research Department based on IR materials

Joint
Delivery

Optimal Logistics Proposals

Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts (3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs Optimizing Operations

[Healthcare] Demand-oriented healthcare system simultaneously realizes control of
aggregate demand and optimization of supply and demand matching

m In the demand-oriented healthcare system converted by 2050, (1) Controlling total demand and (2) Optimization of supply and
demand matching for healthcare services will have been realized.

— (1) can be achieved by controlling the onset of symptom via prevention, by appropriate triage at symptom onset N°t¢ - and
curative medical care

— (2) can be achieved by implementing matching functions of individual needs and regional healthcare resources (supplies) by
grasping them with a real-time and a bird's eye view.

— Healthcare system in 2050 will focus on responding to diversifying needs that include backgrounds for daily life such as patients'
employment status and household/family status. The system will build and strengthen a primary care system in which members
of various occupations collaborate and provide support as a team. In order to realize a flexible use of limited resources,
advanced and specialized healthcare services will be centralized and shared with collaborations in wider districts by utilizing
online and other tools.

m As a result, the quantity and quality of healthcare services will be adjusted to achieve optimal allocation. Healthcare institutions will
be consolidated and broaden their medical districts, and there will be a virtuous cycle in which quality and safety are improved, the
business foundation is strengthened, and sustainability is enhanced.

Virtuous cycle of supply and demand that is realized by demand-oriented systems

<Issue to resolve> Optimal allocation of healthcare resources responding to a population decline

<Required elements> <Individual> <Provision system>

v" Controlling symptom onset Respond to community
via prevention residents' complex and
Appropriate triage at diversifying healthcare
symptom onset needs by enhancing

v’ Curative medical care primary care systems

Manage and
understand one's own
health information,
and independently
use matching
networks, etc. for

Controlling v
aggregate demand

v Matching of individual needs Specialized healthcare

Optimization of supply and regional healthcare necessary services, |Realizat services becomes more
- . eallzation .
and demand matching resources by grasping them ’ of a centralized and
for healthcare with a real-time and a bird's etc. Virtuous sophisticated, and is shared
eye view Cycle over wider districts

Note:  The original meaning is to determine treatment priority according to the urgency and severity of an injury or illness in the event of a disaster, etc. Here, it shows the
distribution of response policy, such as whether or not an individual needs to see a medical consultant depending on their necessary medical services.
Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts (3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs Optimizing Operations

[Healthcare] Improved healthcare literacy, participation by people, more open information,
and verification of cost-effectiveness

m Increasing public literacy and a sense of involvement for the healthcare systems through visualization and openness will lead to
the monitoring and supervision of the healthcare system for optimal resource allocation, and will realize a transition to a
sustainable demand-oriented system.

Visualization / Openness Efforts required of government

 Current status of and future forecasts for
benefits and burdens
 Current status of and future forecasts for

Start of « Measures to improve public literacy for the national
* For the people to have an accurate healthcare system
i — 1 1 Note1
national awareness of the current state of the el el Mechanisms for education/nudges N°t

healthcare system T~ :  Revise and publicize future forecasts for social
: : * Institutional issues of the healthcare ;
discussions system security

» People have free access to their own  [Individuals]

health status « Lifelong healthcare information (PHR » Development of public data platform and its

+ Eliminates asymmetry in healthcare N2y utilization by individuals and healthcare facilities,
information [Medical Institutions] and rulemaking, etc. for private sector usage

» Coordination between medical care + Sharing of medical treatment — Setting for advanced medical models (specialty
and long-term nursing care details/prescription information, etc. zones)

+ Foundation for innovations from medical institutions (EHR Ntes )

» People have ability to choose health * Logical explanations for insurance

care services for which they have an coverage
understanding of the costs * Disclosure of cost-effectiveness « Creation of a mechanism to streamline cost-

+ Optimal allocation of financial verification results for new and existing effectiveness verification via utilization of data
resources (prioritization of technologies platform such as EHR
compensation for medical care and » More open discussion of people's QOL —Verification/governanée by third-party institutions
long-term nursing care that leads to and the costs of healthcare technologies

definite results)

Realization of demand-oriented healthcare system by 2050

Note: 1. An approach that encourages people to take desirable actions based on the knowledge of behavioral science
2. PHR: A mechanism that enables individuals to view and utilize their own healthcare information through PCs and smartphones
3. EHR: A mechanism that allows patients and nationwide medical institutions, etc. to verify healthcare information

Source: Compiled by Mizuho Bank Industry Research Department
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(3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs

IV. Required Efforts

[Consumer Services (Retail/Restaurants) | With Progress in EC Conversion,
Stores Change to Dark Stores and In-Person Stores

Optimizing Operations

m Retail stores in 2050 will be divided into (1) "Dark stores (delivery bases for products sold online)" that respond to the progress in
EC conversion, and (2) "In-Person Stores (enjoying unexpected discoveries and the comfort of certain values)" that provide
experiential value to customers.

Outlook for E-Commerce Conversion Rate (Top)

and Store/Commercial Floor Area (Bottom) (Reference) Distribution in 2050, a Prerequisite for Store Format

Within commercial area Ea ﬁ
ﬁ )

Overall EC 39 o
Conversion Rate

(2) Distribution as

Dark store
(incl. on-off fusion stores)

Inclusive Infrastructure

-
Delivery

I i
| |
| |
| i
I 7 : |
[ Mathine |
| / delivery |
1 ] 1
. R : Self- drlvmg - =~ g w——
(million m) : | EVb - :
140 Becomes frictionless by : \ - person\ Store , !
refining conventional : \ 9 (incl. of-off :
120 Optimization of "overbuilt functions ! N o m fusion §tores P |
store”|state via agtual Distribution as infrastructure ! _- !
100 matching that includes the provision of | ! Gotos = ’ !
food and daily necessities ! )
_ \ Cometo choose things Things arrive automatically /
80 InSF[)erson On_off FUSIOn \\\ ______________________________________ ///
ores
60 T
(1) Dark Stores (2) Distribution that
40 Co-Creates Value Business Process Mutual
(2) In-Person Co-creation of experiential Emergence
20 Stores value that gives rise to Relationshi
surprise and joy for
; Customer Process
0 businesses and customers Customer
2020 20506 From moreI c(;)rporate-led to Cognilion e, 1 rience Loyalty ACioN
consumer-le
B Convert legacy assets compatible with digitalization To 3 relatlonlshlgl thtit. co- \‘ Emotion J
W Store format shifts to customer contact point that is digitally produces valuable things in
compatible the process of interacting
with customers

Source: Compiled by Mizuho Bank Industry Research Department based on Economic Census and FY2021 Economic Conditions Survey
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IV. Required Efforts

(3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs

Optimizing Operations

[Mobility Services] The Way Assets are Held Changes According to Integration and

Collaboration for Services

m If the integration of services and operations within the mobility layer progresses, then there will be changes in the way assets are

held, including for mobility.

m In the future, there will be further unbundling of the functions of operations (which each business is responsible for) and

infrastructure holdings, and it will be necessary to enhance the specialization each function.

Industrial Structure for Mobility Services in 2050

Changes in Industrial Structure in Japan

(Reference) UK Example

Present Future Present
A - . . )
ST Mobility Services PF + Mobility Operators
» » Mobility Operators L (private)
L e e -
] © © : .
. IS o o : : Dedicated vehicle
Maintenance L S S Maintenance Functions . : :
o e 0O leasing companies with
+ : .
O % g~ : : maintenance functions
> 3 @ Joint Ownership of :
: : © o0 [ : (vehicle manufacturers-
Vehicle Ownership = Vehicle Assets
= related, etc.)
g - J
Infrastructure ’Avoiding burden by converting \| [Non-profit corporations\
: | :
Olwnershlp | burden share mode with local : managed by government
(railways only) \ ) \____governments, etc. adencies
Business operator is in Unbundlina by functi - 9 J
charge of everything nbundling by function
Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts

(3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs

Optimizing Operations

[Mobility Services] Increase Sustainability by Integrating Services and Reviewing Asset
Holdings

Balance Impact of Mobility Services by Realizing the Ideal Form

Mobility Demand

>

(1) Significance of Building a Mobility PF

To realize the ideal form, mobility service providers will be required to (1) Build a mobility PF via service integration, and (2)

Review the way they hold assets to be in line with changes in industrial structures.

— The efforts in (1) will lead to flexible adaptation for supply and demand according to mobility demand, and the creation of

mobility demand.

— Through the efforts in (2), it will be possible to reduce procurement costs, including for mobility, and to improve efficiency, etc.

for maintenance.

It is speculated that it will be possible to provide sustainable mobility services through such efforts.

In addition to a declining population,
structural changes from the COVID-19
shock will accelerate the speed of the
decline in mobility demand

Mobility purposes are diversification
and decentralization

>

Construction of a flexible mobility
network that includes next-generation
mobility

Creation of mobility demand via
coordination with destination layer

Source: Compiled by Mizuho Bank Industry Research Department

Mobility
Demand

Maintenance
Costs

>

Maintenance Costs

Expected increase in initial running
costs in order to accommodate carbon
neutrality

External take-out costs will be incurred
from data linkages

(2) Commonization of Asset Holdings

>

>

Reduction in procurement costs via
the use of bargaining power

Increased efficiency via
commonization of maintenance
functions

M1
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IV. Required Efforts (3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs Optimizing Operations

[Communications] 2050: Ultra-High Quality Communications Infrastructure Required, and

Collaborative Areas for Each Company
m In a world where the real and virtual worlds coexist, communications infrastructure becomes an more important lifeline (on the
other hand, it will be difficult to raise prices).

m For 6G and 7G in mobile communications, even more fine-grained base stations will be developed based on radio wave
characteristics ((1)), and, in addition, in order to provide high-quality networks everywhere, it will be necessary to also provide
coverage for non-terrestrial areas ((2)), and there will be an enormous investment burden and maintenance/renewal costs.

m Furthermore, in addition to increased demand for fixed communications in homes ((3)), the inflow of traffic from mobile will also
increase, which will increase the burden of maintaining fixed networks accordingly.

Non-Terrestrial

For places that are difficult to
provide coverage from the
ground, it will also be necessary Core
to cover them from the sky and Network

EFHEce Relay
4 Station Edge

ISP Servers

In addition to off-road
from mobile, the number
of connections from
homes will also
increase, and the
burden of maintaining
fixed optical
communications

e i f\QQéé
oa

Note: BBU (Base Band Unit): Signal processing portion of base stations, RRH (Remote Radio Head): Antenna portion of base stations
Source: Compiled by Mizuho Bank Industry Research Department
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capacity, high speed, and low latency, so
large numbers of base stations will be
required and more efficient maintenance will
be needed




IV. Required Efforts (3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs Collaborating with Platforms

[Communications] Promotion of Increased Efficiency, Including Spinning Off Infrastructure,
and Strengthening of Apps, Content, and PF

m For communications infrastructure, together with various efforts to improve efficiency in preparation for the future, there will be an
acceleration of efforts to provide coverage from the sky and space, which also have many technical and institutional issues.

m  With regards to apps, content, and PF, which are becoming increasingly important, there will also be large amounts of investment,
so it will be necessary to identify cooperation areas/competition areas and to work strategically.

c o m For future infrastructure integration, as in preceding examples from overseas, each company will first
ommunications separate their infrastructure division and their services division, and will then establish a flexible system
Infrastructure while promoting increased efficiency for the infrastructure division

(terrestrial) m Efforts that contribute to network efficiency (ORAN, VRAN, RAN sharing) will be accelerated

Communications m |n addition to providing coverage from space with low-earth orbit satellites, efforts to provide coverage
Infrastructure will be strengthened from the skies near the ground, such as via HAPS, and efforts to promote the
(aerial/space) realization of a world wherein people can be connect anywhere with low latency will be promoted.

m In order to realize the world of 2050, there will not just be efforts on the communications infrastructure

Other side, but also on the device side for communications technology (technologies to convey the sense of
Communications touch and smell, etc.), which aim to bring about more realistic communications.
Technologies m Efforts will be strengthened in collaboration with vendors on information processing technologies and

energy-saving technologies in preparation for increases in communications traffic and electricity.

m Telecommunications carriers have already begun to work on service PFs.

In the future, it will be necessary to strengthen content and applications more than in the past, so it will
be necessary to strategically identify cooperation areas and competition areas.

Content, Apps,
Service PF

Note: ORAN (Open Radio Access Network): RAN (Radio Access Network) with separated functions built on the basis of open interface specifications
VRAN %wr.tual RAN): A RAN that uses virtualization technologies ) . ) ) )
I—t|AI;’S Ir—]hgh Altitude Platform Station): A communications base station that is permanently stationed at an altitude of approx. 20 kilometers, which corresponds to the
stratosphere

Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts (3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs Collaborating with Platforms

[Consumer Services (Retail/Restaurants) | Collaboration with Various Platforms

m Although competitions with platforms is expected, cooperation at each layer is important under a multi-layered platform.
m  Collaboration requires the participation of diverse consumption service operators in the ecosystem in order to increase consumer
choices.

Possibility of Collaboration with Multi-Layered Platforms

Target Layer
Cust Contact i i
/ O Multi-layered platforms have direct contact

M with local residents, and, based on

USR] Sighiseeing | [ Ertertainment JIDUEMEL 21 customer understanding from the acquired
Understanding , _ People and Things
Hospitals/ [ Companies/

Lol o) data, combine various transportation modes

m to and logistics.
(O Will involve local customer contact points as
Purchasing

the target layer for mobility and will create a
]| | [peivery robors) virtuous cycle by understanding needs,
Health ] [ Mobility [ Automobiles ] [ Trucks ]

attracting and sending customers, and
\ o eforonces [ o ] providing maximum opportunities.
Data Layer Mobility Layer

Schools

[ Financial Scheduling] [ Buses
I

Possibility of Collaboration

{

Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts (3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs Ensuring Capabilities

[IT] Form the IT Service Industry Should Aim for in the Metaverse Era

m As the act of providing various goods and services shifts to virtual platforms, there will be a further acceleration in the change to
the value-added structure of the existing information service industry.
— The increase in commercial transactions in the Metaverse will expand IT and digital investment for business transformations
and for strengthening customer engagement.
— Assuming activities on the platforms, enterprise features that are provided by platforms will be more widespread than before.
m  On the other hand, there is also the possibility that a new IT market will be formed due to the development of the Metaverse.

Appearance and Spread of the Metaverse

Responding to changes in IT and digital investment on the

. . S o ) Approaches to the new IT market created
user side by further accelerating digital shifts in economic

by the formation of Metaverse platforms

activities
by Metaverse of Metaverse
m User activities shift to digital (Metaverse) m Develop and provide a variety of m Develop and provide applications and
m [T/digital investments also premised on use of infrastructure and technologies for content platforms built on Metaverse
Metaverse PE building Metaverse platforms platforms
— Further increase in IT/digital investment to increase
value
— Accelerate alternatives to existing IT via platforms
Convert to a partner that Convert to a partner that .
promotes corporate transformation together provides technologies Be the platform provider
Next Page
Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts

(3) Utilize Technology to Increase Productivity and Respond to Diversifying Needs

Ensuring Capabilities

[IT] <by Metaverse> Acquisition of Related Companies to Secure Insufficient Capabilities

m  Together with responding to the expansion of IT and digital investment by user companies to increase value, it will also be
necessary to shift capabilities in anticipation of a decline over the medium to long-term in the software contract development

market.

Specifically, along with medium to long-term structural reforms by transitioning the skills of domestic IT human resources, it is
presumed that it will be critical to promote M&A of related companies in order to expand to upstream processes such as
consulting, and to acquire advanced technologies such as Al/loT and security, and to acquire horizontal/vertical software

technologies.

Issues and Response Directions for IT Service Providers

Overseas

Japan

(1) Response to Borderless Economic Zone

r

Core Businesses
(Contract type / legacy)

—

Existing Businesses

(2) Support for Digital Business

Response Direction Issues and Points

Acquire Base of Overseas
Customers and Overseas Human

Resources via Acquisition of
Overseas Companies

m  Acquire a customer base in
growing regions such as
Europe, the US, and China

m Create a globally standard
organizational culture and
systems for utilizing overseas
human resources

Identify Formation of New

Economic Zones

— How new economic zones be
formed and developed

— Economic zone market size,
growth potential, competitors,
etc.

Feasibility of acquisitions in list of
competition from large, well-
capitalized global players

Business Process

Improvements

-

New Businesses

Source: Compiled by Mizuho Bank Industry Research Department

Business Model
Transformations

Strengthen Capabilities via
Acquisition of Digital-Related
Companies

m  DX-related
— Consulting,
managed services,
migrations, etc.

m  Development model
(Agile, model base)

m Digital technologies
(Al, 10T, security)

Scaling methods using technology,

business model, and know-how,

etc. of target companies.

Soaring valuations for digital

companies

— Capability enhancement
through partial investment or
joint venture (JV) in Japan, etc.
is also an option
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IV. Required Efforts

(Reference) Common Issues Related to Interacting with Platforms / Platformers

m In constructing business models for 2050, a common issue will be how to interact with the expanding areas of platforms and
platformers, and one or both of the following strategies should be considered.

— (1) Identify areas that can be separated from platformers, and build and establish a platform as a leader.

— (2) In markets already occupied by platformers, expand the areas where one's company can provide the strengths by utilizing
the platformers’ functions and network.

Direction of Strategy Efforts for Japanese Company Platforms ((1) and/or (2))

Strategy Direction Points for Efforts

* Redefine company's own strengths and provided value
* Model design that maximizes stakeholder interests

1 : - -
Identify areas that can be + Service integration on plrem|set 0; gpenniss, IathOf reSOl.JtLC.eSfd\:v'l! l::je ¢ d
: separated from platformers, + Specific industry supplemented by maxing partners within the industry an
Establish Platforms d truct and o between other industries
in Niche Areas and construct an * Specific customer + After establishing a platform in a specific area, consider
establish a platform as a base expanding to other areas where synergies ,can be
leader » Specific area b g ynerg

expected
» Compliance with laws and regulations («room for
policy support)

* Redefine company's own strengths and provided value

Utilize platformers’ + Based on an understanding of the platform providers

functions and network. and + Complement/co-create business model, promote the benefits of collaboration
Deepen Collaboration expand the areas wherey platform with the platformers
with Platformers p, . » Deploy services on * Product development premised on connecting with the
one's company can provide
platform platform

the strengths + Demonstrate presence within the platform by refining core

competencies

Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts

Industrial Policy

Amidst the COVID-19 pandemic, the Role that Governments Play is Reaffirmed, and
Countries are Strengthening Industrial Policy

m |n addition to megatrends such as the environment, digital, and US-China conflict, the role played by governments amidst the
COVID-19 pandemic has been reaffirmed and governments are strengthening their industrial policies.

— While committing to deal with diversifying social issues such as disparities, human rights, and the environment, governments
will be required to maintain and expand their own country's economic security and industrial competitiveness in a more

divided world.

Background of Governments Strengthening Industrial Policy

Global Trends

Changes in awareness of social
issues (disparities, human rights, the
environment)

Supply chain risks due to
deepening of the US-China conflict

Changes in industrial structure due to
the progress of digitalization

Economic recession due to
COVID-19 pandemic

Require government initiatives
to compensate for
uncertainty and financial cost

Industrial Policy

Promotion of R&D
Market creation/incentives
Easing of regulation
Safety nets
Economic security
Development of ICT/social infrastructure
Support for specific industries

= Countries' industrial policies
are expanding

@-Made in China 2025 (2015)
@-American Jobs Plan (2021)
-America COMPETES Act (2022)

-European Green Deal (2019)
Recovery Plan for Europe (2020)

Note:  Years in parenthesis are the years when the policies were announced by the governments
Source: Compiled by Mizuho Bank Industry Research Department

Each Country's Goals

Solving social issues

Economic security

Shift to domestic production of
important supplies

Maintain and expand economic zone

Maintain/expand industrial
competitiveness

Industrial transformation
Promote growth industries

Economic recovery from
the COVID-19 pandemic

Aim to protect and promote domestic
industry while committing to
responding to social issues
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IV. Required Efforts

Industrial Policy

Policies Expected for Japanese Industries and Companies to Move Towards Ideal Forms

m  Some countries are strengthening industrial policies, which are supporting corporate activities.

m  While there are many structural issues that are unique to Japan, it will be difficult to realize ideal forms for Japanese industries
and companies only by entrusting them to the optimization of individual companies based on market principles, so government

support through industrial policy is essential.

Example of Industrial Policies Expected from the Japanese Government

Disseminating ideal form for the country

and fostering a common understanding
with companies and individuals

Promoting technologies and R&D
that will be sources of competitiveness
and innovation for all industries

Providing market creation
Incentives

Creating systems
to support companies
that are working to
realize ideal forms

Easing regulations
Elimination of bottlenecks

Safety net

Economic security
(stable procurement and
supply of energy and

Developing social
resources)

infrastructure that

will be a foundation
for all industries

Develop ICT/social
infrastructure

Disseminate the ideal form for the country, deepen discussions that involve companies and individuals, and
foster a common understanding [Common]
Improve national literacy about the healthcare system [Healthcare]

Deep tech support (support for world-leading technologies to overcome the "valley of death”) [Common)]
Subsidies for large R&D costs required for maintaining competitiveness and innovation [Common]
Discover innovation seeds through startup support and industry-academia-government collaborations
[Common]

Develop the green steel market and stimulate demand [Steel]
Create mechanisms for giving environmental added value to recycled materials [Non-Ferrous Metals

(Copper)]

Flexible operation of antitrust laws during times of industry reorganization [Steel][Non-Ferrous Metals
(Copper)]
Support for facilitating the reorganization of industries with high GHG emissions [Oil and Gas][Chemicals]

Create mechanisms to promote structural reforms, including for small and medium-sized enterprises, such as
incentives for business expansion and M&A, and support for acquiring the skills of managers and employees
[Common]

Support for both gradual reduction of fossil fuel power sources and stable supply, and for the sustainable
utilization of nuclear power [Electric Power]

Design systems to properly distribute stable supply maintenance costs throughout society [Oil and
Gas][Steel]

Support decarbonization of the entire food supply chain [Food]

Promote digitalization and data utilization in society as a whole [Common]
More open information for demand-type systems, and create a cost-effectiveness verification system
[Healthcare]

A common public-private understanding of ideal forms and policy that supports the realization of ideal forms
will bring about solutions to social issues and the inclusive growth of an country, companies and individuals

Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts Industrial Policy

How to optimize the existing assets size for fossil fuels

m Converting infrastructure for a decarbonized society need considerable time. However, companies are confront with the
pressures to shorten the transition periods.
— Although companies are considering optimal transition plans, there are concern of further increases of decarbonization
pressure from financial markets and shareholders.
m To avoid the unintended shortage of the fossil fuels supply infrastructure, government can take further efficient support.

— ADB Energy Transition Mechanism is an effort to support an appropriate energy transition for Asia region.

Decreased Fossil Fuel Demand and Supply Capacity ADB Energy Transition Mechanism
A ) Demand < Supply Energy Transition Mechanism
Fossil fuel-related A path to gradually reduce supply
. capacity while maintaining a supply
Supply capacity system for domestic demand Coal-fired Asset
— M|n|ma| impact on industry or on people's power, etc.
- lives. Requires a system that can
S . appropriately reallocate to society the stable . .
g Fossil fuel supply maintenance costs to maintain Carbon-intensive
8 demand Surp|us Supp|y Capacity pOWEI’ asset owner Cash/
= Equity
2 L B Investors
?
e
S Demand > Suppl
- If decarbonization pressure on companies
S with fossil fuel supply-related equipment
£ | willincrease further, supply capacity Investment
©
o) should be reduce sharply.
Supply capacity cannot meet domestic
demand, and fossil fuel prices will soar. The Launched as a framework
. s . v consistent with national
burden on industry and people's lives will NDC goals
increase. Reallocation of the cost is difficult )
Timgaxis Source: Compiled by Mizuho Bank Industry Research Department based on the
"Expert Panel on Climate Change (2nd Meeting)" materials by the Cabinet
Source: Compiled by Mizuho Bank Industry Research Department Secretariat
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IV. Required Efforts Industrial Policy

Europe Supports an Inclusive and Just Carbon-Neutral Transition

m In Europe, there is advocacy for a transition to a carbon neutral economy and society where no one is left behind, and progress
in policy support that includes large-scale fiscal mobilization to facilitate the decarbonization and low-carbonization of industries
with high GHG emissions.

— The Just Transition Fund, created in the EU in July 2021, aims to support people, economies, and the environment in areas
that will be severely socio-economically affected during the transition, the fund's size is equivalent to 17.5 billion euros.

— Germany, which has higher GHG emissions than other EU countries, is actively supporting industries with high emissions.

Examples of Policy Support for European Industries, etc. with

High GHG Emissions [EU] JTF:Just Transition Fund
» 17.5 billion euros
- 7.5 billion euros from the 2021-2017 EU multi-year financial
framework, and 10 billion euros from the reconstruction fund

« Just Transition Fund

* Innovation fund that is funded by EU-ETS

* Horizon program for research support
Overall (2021 - 2027: Horizon Europe)

* Recovery Plan for Europe

D
w » Allocated according to industrial emissions in areas with
concentrated GHG, etc.
+ Contributes up to 700 million euros to the "Clean Steel ) - Higher allocation countries: (1) Poland, (2) Germany, (3)
Steel Partnership" for the transition to low carbon steel Allocation to Romania
WEMBERSIEIES . |f the fund is increased by the end of 2024, then will be allocated
. - - according to GHG reduction rate
* Contributed 9 billion euros to .the.technolloglcal = Upper limit of 50% of allotment if CN goal is not adopted
Overall development of hydrogen utilization (national hydrogen
strategy) * SME support, investment in entrepreneurship
+ Contributed 40 billion euros as compensation to coal areas * Investment for renewable energy and increasing energy
due to the total abolition of coal-fired power (Act on S rted efficiency . _
> Structural Change in Coal Mining Areas) upporte « Investment for decontamination of brown fields, etc. and for
S ecinn ; ; i Activities land restoration
= Coal + As decommissioning-related costs including mine closures, Do
5 a fixed amount is granted to major power generation * Investment for digitalization . .
0} companies that handle lignite (Act on the Phase-out of * Support for worker re-education and job-hunting, etc.
Coal
) » Decommissioning/new construction of nuclear power plants
« 2.4 billion euros of compensation for nuclear power plant NETESITeat] © Manufacture, processing, and sale of tobacco products
Nuclear operations companies that are affected by the elimination Activities * Fossil fugl production, processing, transportation, storage, and
ez of nuclear power (revised Atomic Energy Act) combustion, etc.
Source: Compiled by Mizuho Bank Industry Research Department based on various Source: Compiled by Mizuho Bank Industry Research Department based on the
materials "Regulation Establishing the Just Transition Fund” by the EU
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IV. Required Efforts - Industrial Finance

Expected Role of Industrial Finance in order for Japanese Industry and Companies to Move
Towards Ideal Forms

m The role of financial institutions is to provide added value from both financial and non-financial perspectives, as represented by

transition finance.

m Industrial finance is required to fulfill its role as a value co-creation partner that together creates the ideal forms for Japanese

companies.

Expected Role of Industrial Finance

Ideal Forms for Japanese Industries and Companies, and Examples of

Problems that Cannot be Solved by Companies Alone

Achievement of carbon
neutrality and stable
supply of energy and

resources

Early investment in and
development of
advanced technologies

Transforming to new
business models

Industry
integration/reorganization

Promoting/reviewing
overseas expansions

- Large investment and expenses

(transition costs, emissions
compensation)

* Responding to changes in values chains

and industrial structure

- Insufficient R&D funds
- Technology development through

industry-academic collaboration

- Fostering startups

- Lack of upfront investment

funds, human resources and know-how

- Fostering awareness of social issues and

reforming institutions

- Insufficient funds
+ Persuading stakeholders

« Insufficient know-how such as business

customs

* Insufficient in terms of financing/know-

how for M&A and listing

Expected Role of Industrial Finance
as a Value Co-Creation Partner (examples)

Rebuilding Value
Chains

Support for
Converting Business
Models

Joint Development of
Products and
Services

Risk Sharing as
Partners

Recommendations

and Efforts for Social
Change

- Supporting the realization of companies' transition

strategies by utilizing sustainable finance, etc. and
providing the necessary funds in consideration of industry
characteristics and timelines

= Support for acquiring the certifications necessary for

overseas sales

- Sharing of cultivated know-how
+ Accompanying conversion to new businesses

- Industry-academia collaboration support that utilizes

extensive networks, and collaboration support through
business matching between companies

* Providing necessary funds for industry reorganization and

overseas expansion

- Supplying the financing required for the above efforts

- Collaboration from a financial perspective, proposals for

public goods, and bridging public-private partnerships to
solve social issues

Industrial finance is required to play a role as a value co-creation partner that together creates the
ideal forms for Japanese industries and companies

Source: Compiled by Mizuho Bank Industry Research Department
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IV. Required Efforts

Value Co-Creation through Risk Sharing and Management Support During the Transition

Period

Industrial Finance

m In the transition to a sustainable society, technological development and the emergence of startups are expected, but funding for
such areas is highly uncertain.

m |t is expected that industrial finance will co-create social value by appropriately evaluating risks via industry knowledge, by
supporting funds procurement using various methods, and by supporting management through personnel dispatch and
governance support.

Types of Sustainable Finance

Restricted
Funds Usage

Unrestricted
Funds Usage

Additional
Elements

Green
Finance

Sustainable
Finance

Social
Finance

Sustainability
Linked Finance

Transition
Finance

Impact

Finance

-"Businesses that contribute to the environment" are the use for

these funds
(Ex.: Renewable energy, hydrogen, adaptation businesses, etc.)

+ Both "Businesses that contribute to the environment" and "Businesses

that contribute to society" are the use for these funds

+ "Businesses that contribute to society" are the use for these funds

(Ex.: Medical care, long-term care, disaster prevention, education,
regional revitalization, etc.)

- Sets goals (SPTs) for sustainability strategies. Have incentives

(changing interest rates, etc.) depending on whether or not the
goals are achieved.

- Finance that trusts a company's decarbonization transition strategy
- Possible to send out the company's strategy for a third-party

evaluation

- Feature is that it can be applied to gradual reduction efforts in

industries where short-term decarbonization is difficult, such as
steel, gas, and chemicals

- Finance intended to have a positive impact on the environment,

society, and economy while ensuring appropriate risks and returns

- Features are that it clearly intends impacts and conducts measures

on the impact

Value Co-Creation Through Finance to
Transition Areas

Risks of Investing in Transition Areas
-Forms and technologies are still developing, so there is a
high degree of uncertainty

- Sufficient financial analysis is difficult for companies in
founding stage

Role of Industrial Finance

- Supports funds procurement via appropriate methods after
conducting risk assessments that utilize industry knowledge

- Accompanies transitions over a long period of time through
dispatching personnel, providing information, and
supporting governance

Co-creating social value through
risk sharing and management support
during the transition period

Note:  SPT (Sustainability Performance Targets): Goals for sustainability strategies that are set by sustainability linked finance with no restrictions on funds usage
Source: Compiled by Mizuho Bank Industry Research Department
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Conclusion

Considering Japanese Industry in 2050
- Promising Fields and their Contribution to Japan's Development

m  Working towards the ideal forms will lead to the development of Japanese industries and companies, and then to individual
growth and national development

(3) Utilizing technology to continue

o O increasing productivity and providing
0w G O services that are close to daily life
0 c
EDG
cl Garbon-iree hvd oint ownership an ’ .
LL 4(7-) c ean energy arbon-iree nyarogen Planr_ung and desgnmg Application development maintenance of Assets Personalized services
— vehicles and services
S g 8 ynthetic fuels and Adjustments for
g c nthetic methane /dema Providing value of experience’ . Provide optimized logistics
= — . Solutions for oviding production technologie Comprehensive
CCUS solutions . ’ e oy f
arbon produ nd mass production capabilitie provision of materials . . . ) -
omprehensive Overseas expansion Matching services Regional services for daily life
. . ene rovisioni of solutions ; ;
Promising Fields L — >roviding cutting-edge material R e . Providing next-generation
Recycling Sustainable food for vehicle body materials PF for services and contents CommunicationsINW.

Realize

Increase Improve Realize

y— ©
° qcn)" = Earning Power Self-Sufficiency Rate a Sustainable Society Well-Being
aC) L= I= (Economic Growth Rate) (Current Account Balance) (Public Finances, Productivity) (Affluence, Health, Coexistence)
TS @
E g— % g_ Investment in technology Investment in next- > Improve efficiency via » Provide products and
% o o and human resources generation infrastructure supply optimization by services that meet
2 Og 2 » Shift to high value-added » Manufacture of clean matching supply and individuals' needs
Qe -g 8 industries energy demand
= g e > Raise potential growth » Strengthen resource > Dispel anxiety about the
° A = & rate and expand domestic recycling future and expand
T I = investment » Export technologies and consumption and
= a2 » Business expansion by services investment
E £2 expanding overseas » Bring back overseas
= investment investment income

Source: Compiled by Mizuho Bank Industry Research Department
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Conclusion
Considering Japanese Industry in 2050

- Progress in Industrial Fusion While Realizing Ideal Forms

[Healthcare}

(1) Each industry will transform by defining an ideal form (new domains) in order to respond to customer needs based on structural changes
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(2) Industrial fusion will progress
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(3) Utilizing technology to continue

(1) Realizing the stable procurement
and supply of energy and resources,
and the decarbonization of society

(2) Capturing domestic and overseas demand by providing

saluedwo) pue SalIsNpu| 10 SWIoH [eap|

increasing productivity and
providing services that are close to daily life

value for decarbonization products while utilizing

as awhole

technological capabilities

Source: Compiled by Mizuho Bank Industry Research Department
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Conclusion

(Reference) Achieving Positive Growth Through 2050 via Efforts Towards Ideal Forms

m The decline in labor input will accelerate toward 2050, but, in the future, in the ideal forms Japanese economy will achieve
positive growth by increasing capital inputs and productivity (TFP) and by further improving labor quality and resolving mismatch
between labor supply and demand.

Potential Growth Rate and Factors

(%)
20 - TFP m  Information-related investments [Automotive, Electronics,
o IT, Healthcare]
= Capital input m Investments in labor savings and robots [Mobility Services,
1.5 4 =Labor input Logistics, Consumption Services (Retail, Restaurants)]
m  Investments in decarbonization [Automotive, Materials,
D Potential growth rate Electric Power, Oil and Gas]
1.0 -
0.6 m  Accumulation and utilization of intangible assets such as
information assets and intellectual property [Automotive,
0.5 i — 0.5 [} property [

Materials, Mobility Services, Logistics, Consumption
Services, Communications and Media, Healthcare]
0.0 ®  Improvements in management and organizational

' ' ! efficiency (e.g. business restructuring, promoting corporate
cooperation, etc.) [Materials, Consumption Services]
-0.5 -
0.8 m  Investments in human capital [All Industries]
) m Increased labor force participation rate for women and the
-1.0 ‘ elderly
m  Resolving mismatch between labor supply and demand
15 2020 2050 2050 (e.g. smooth labor transfer from low-productivity industries

. to high-productivity industries)
Risk case Ideal case

Source: Compiled by Mizuho Bank Industry Research Department based on “National Accounts of Japan” by the Cabinet Office, the “JIP Database” by the Research Institute of
Economy, Trade & Industry
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Appendix.

Supply and Demand Outlook of Major Products
by 2050
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While Energy Saving is Developing, Electrification is Progressing and Electricity Demand is
Expanding. Oil and Gas Demand is Declining

Final Energy Consumption (by Sector) Electricity Demand (by Sector)
M Industrial sector Transportation sector M Industrial sector Transportation sector
(PJ) Commercial sector MResidential sector 12000 Commercial sector MResidential sector
16,000 Actual | Predicted Actual | Predicted
14000 [N a5 commra 0%, [ -
12,000 — e 5000 ] ]
10,000 |
8000 6,000
6,000 4,000
4
0 0
2010 2019 2030 2050 2010 2019 2030 2050
(CY) (CY)

Domestic Petroleum Product Demand Domestic City Gas Demand gﬁ%ﬁi’?é?|%l%ﬁnd
to t
p?gg;péss ol#%lgctrieﬁcation.

100 million m3| For the time being,
(thousand ki) Actual | Predicted The downward trend ( ) Actual | Predicted industrial demand will
250 continues due to 500 increase due to fuel
improvements in automobile conversion from other
fuel efficiency and conversion fuels. In 2050 there will
of industrial fuels. Calculated 400 be a decrease in final
200 while taking into account the energy consumption due
reductions in final energy to energy savings and
consumption due to energy progress in electrification.
150 savings and progress in 300
electrification.
100 200
50 100
0 0
2010 2020 2030 2050 2010 2020 2030 2050
(CY) (CY)

Source: Compiled by Mizuho Bank Industry Research Department based on Agency for Natural Resources and Energy materials and National Institute for Environmental
Studies materials
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Appendix

The Number of Owned Passenger Vehicles May Decrease Due to Decrease in People's
Mobility Demand and the Development of MaaS

Domestic Passenger Transport Number of People Transported
Volume by Passenger Vehicle per Passenger Vehicle per day
eople per :
(i pecpe) hderel ) scuat | preices Tro et of s s
60.000 14 dedicated Maa$S vehicles)
50'000 12 is assumed to be 50% in
, the th j
10 m:tro:)iﬁitr:: l::"eas and
401000 10% in other areas
30,000 8
20,000 2
10,000 >
0 , N |
2020 (D_Z_tofo . (D_Z_??_O ) 2020 2050 [5#£]2050 [$%]2050
igitalization igitalization =
Development Case) Acceleration Case) (SRERHE) (Z D)
(CY) (CY)
Number of Owned Passenger Vehicles Number of Passenger Vehicles Produced and Sold
(thousand vehicles) (thousand vehicles) ENo. of vehicles produced No. of vehicles sold
70.000 Actual | Predicted 8.000 Actual | Predicted
60,000 Population declines, an aging 7,000
population, decreased mobility 6.000
50,000 demand, and the expansion )
and spread of dedicated 5000
40,000 Maas vehicles (which !
increase the number of people 4,000
30,000 transported per vehicles) 3,000
20,000 2 000
10,000 1,000
0 0
2020 2035 2050 2020 2050
(CY) (CY)

Source: Compiled by Mizuho Bank Industry Research Department based on the “Survey on Motor Vehicle Transport” by the Ministry of Land, Infrastructure, Transport and
Tourism, the “National Urban Transport Characteristics Survey” by the Ministry of Land, Infrastructure, Transport and Tourism, the Automobile Inspection & Registration
Information Association, and the Japan Automobile Manufacturers Association
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Production Volume in Materials Industry is Expected to Approach Domestic Demand

(million tons)
100

90
80
70
60
50
40
30
20
10

0

(thousand tons)

1,800
1,600
1,400
1,200
1,000
800
600
400
200
0

Domestic Crude Steel Production

It is assumed that shifting to CN
will make trade in steel
materials difficult. Domestic
demand for automobiles will
significantly decrease. 5 million
tons of demand will return via
import substitution, but demand
scale will be on par with that of

Actual | Predicted

2020 2030 2050

(CY)

Domestic Electrolytic Copper Production

Domestic production will
significantly decrease as exports
will be reduced to zero due to
development of local production
for local consumption of
electrolytic copper and as
domestic demand continues to

decline.

Actual | Predicted

2010 2020 2030

2050
(CY)

Domestic Crude Steel Production

HBlast furnace
On-site hydrogen blast furnace
M External hydrogen blast furnace

I Hydrogen reduction furnace
M Electric furnace

(million tons) [Electric furnace] Large

Actual | Predicted electric furnaces

developed and

90 commercialized by 2034.

80 After that, steelworks that
are not adjacent to fossil

70 fuel combinators or CN
ports will shift to electric

60 furnaces.

50

Pilg] [Blast furnace] After 20 years operation, renovations will be
suspended or transitioned to new technologies

30 I _— R\
20 [Iglydrloger::1 redclijction furnaclg] oy o0 k
10 eveloped and commercialized by
0 —— el
2020 2030 2050
(CY)

Domestic Ethylene Equivalent Production

(thousand tons)

6,000
5,000
4,000
3,000
2,000
1,000

0

Actual | Predicted

2030

2050
(CY)

2010 2020

Source: Compiled by Mizuho Bank Industry Research Department based on The Japan Iron And Steel Federation, the Ministry of Economy, Trade and Industry, and The Heavy

& Chemical Industries News Agency.
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Appendix

Demand for Food and Retail is Declining due to the Population Declines. Digitalization will
Change Store Formats

(trillion JPY)

80
70
60
50
40
30
20
10

0

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Food Expenditures

Actual | Predicted

2020 2030 2050
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Source: Compiled by Mizuho Bank Industry Research Department based on the Foundation of Food Safety and Security, the Ministry of Internal Affairs and Communications,
and the Ministry of Economy, Trade and Industry
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Appendix

As the Metaverse Develops, Related Terminals and Media will also Change. IT Services will
Expand

Penetration Rate for Metaverse-Related Terminals
(Installation Base)
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Source: Compiled by Mizuho Bank Industry Research Department based on the Ministry of Economy, Trade and Industry, Hakuhodo DY media partners Institute of Media
Environment, and Dentsu
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Link to survey
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https://mizuho.au1.qualtrics.com/jfe/form/SV_55sAcyjGACSzOAu

