Main Economic Indicators (1)
There are many similar points between Germany and Japan : K4V & HARDFE LI R

~, ~y

Economy : Japan is the 3™ and Germany is the 4t largest GDP in the world. (2020)

Export : Germany is the 37 and Japan is the 4™ largest exporter in the world. (2020)

>
Land Area : Almost the same size; Japan (377,972 Km) and Germany (357,578 Km)

\
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Aging Society - Japan is the 15t and Germany is the 6% top aging country in the world. (2019)

\

>
Industrial Structure « Compared withiOECD countries, Germany and Japan comprise high share of
| manufacturing in each total value added(2018)

77 -
GHG Emission: Japan is the 5t and %ermany is 6 I'frést emitters.
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Ambitious Long-term target: Carbo Neutralityziiﬁl 2050.
/
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Main Economic Indicators(2) 2|
Differences between Germany and Japan K4V & HADRE S 1EE

 [ocation

Germany locates in the center of the European Union(EU) region, while
Japan locates in the Asia Pacific Economic Cooperation(APEC) Region.
* Market

Market activity of Germany is carried predominantly in EU, while that of
Japanis in APEC.

* Grid and Pipeline

Connecting to neighboring countries on the European continent allows
Germany to access flexibly to wide power grids and gas pipelines within the
European region.

On the other hand, Japan is an isolated island that has to be self-
independent in both power grids and gas pipelines.



Self-Sufficiency Ratio in Primary Energy Supply in Major Countries
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JAPAN

 Japanis the second lowest energy self-sufficient country among OECD members.

* InJapan, many nuclear power plants have not been able to restart since the Great East Japan Earthquake
2011. It resulted in lower energy self-sufficiency rate by far.
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Source: Estimates for 2018 from IEA *World Energy Balances 2019, except for data for Japan, which are confirmed values of FY 2018, derived from “Comprehensive energy statistics of Japan”,
Agency for Natural Resources and Energy. * The ranks in the table are those of the 35 OECD member countries.

(Source) Agency for Natural Resources and Energy, “Energy in Japan 2020”



Energy Self Sufficiency and

Electricity Output in Major Countries sducionio primary erergy supply
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e Countries that are rich in
natural resources tend to utilize
these for domestic power
generation.

 Since Japan lacks domestic
natural resources, it needs to
diversify its energy sources,
both in terms of fuel types and
sources of imports, in order to

secure a stable supply of energy.

 Germany has achieved the
highest rate of renewable
energy among the major
countries.
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Energy Taxes 5|
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® Other than Petroleum and Coal Tax, various types of taxes were introduced to fossil fuels.
® As aresult, a carbon equivalent energy taxes and FIT charge have reached JPY 6,300/tCO2. That of Japan’s

average energy prices is JPY25,000/tCO?2.
(Source) Ministry of Economy, Trade and Industry, Study Group on Economic Approaches to Achieving Global Carbon Neutrality,2021
Ministry of Economy, Trade and Industry, “The Long-term Climate Change Policy Platform”,2017
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The Surcharge and Total Cost under the Feed-in Tariff Scheme 6
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* Feed-In Tariff (FIT) scheme was introduced in 2012.

e The purchase costs have reached 3.8 trillion yen (approximately 36 billion USD)

* The surcharge cost to ordinary households based on the average model (260 kWh/month) has risen to 873yen/month and
10476yen/year.
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Burden of Energy Bill in the Household Sector. _
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* The ratio of energy utility costs to total household expenditures was calculated for countries for which data were available.
* The household energy bill burden in Japan is the highest level among the major OECD countries.
* This fact shows that the burden of energy costs on households is already significant even before additional carbon pricing enforcement.
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Regressive Nature of Energy Price: The Share of Energy Bill in Total Household Expenditure by Income groups.

8
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JAPAN
* Since energy is a necessary goods for our daily life, a certain amount is consumed, regardless of the income level.
* This results the burden of energy costs is greatest in the low-income household.
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Electricity Price for the Industry Sector ©_|
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e Japan's energy prices are among the highest in OECD due to the multiple policy approaches, the shutdown of nuclear

%gg Total Electricity Price for Industry Sector 2019 (USD/MWHh)
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e The Japan’s electricity price for industrial sector is the second highest among OECD countries.
(Source)lEA, Energy

Prices and Taxes
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International Competitiveness: Electricity Price in Industry Sector in the APEC region. 10
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JAPAN

Among the APEC economies, which accounts for more than 80% of Japan's trading partners, industrial electricity price in Japan is by far the
most expensive.
* Itis 1.6 times higher than that of South Korea, the second highest in the region, and 2.4 times higher than that of the United States.
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Impact on Economy: High Energy Cost in Manufacturing Sectors
BEA~DFE, BEEICET A E8EA IR — Mg
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JAPAN

* Japan's manufacturing sector accounts for a large share in the total value added.

* The highest energy prices cause to rise production costs and expose energy-intensive manufacturing to severe international competition.

Total Energy Cost Energy cost/total value added
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(source)Calculated by the presenter using data from METI “Economic Census for Business Activity 2016” and ANRE “Energy Balance Tables 2016”



Japanese energy-intensive industries are at a risk of withdrawal due to soaring
energy costs TR/LF¥F—OX FSEICLD T RIILF—LBEEESFEDORE
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® With Japan's far high energy price from international standards, industries
that are exposed to international competition are finding it difficult to pass
on the higher energy costs to customers. The industries are being forced to

take measures such as relocating factories overseas, reducing personnel,
and cutting wages.

® Particularly for the energy-intensive industries, the impact of rising energy
costs due to rigorous climate policy is humongous. For example, the cost of
electricity purchased by the steel industry is 782.2 billion yen (2014), and it
IS estimated that a 1 yen/kWh increase in electricity rates would increase

the burden by 700 yen per ton of crude steel, equivalent to over 30% of its
profit (source: Federation of Steel Industries).

® Examples of how does rise in energy price impact on industries; Japanese
aluminum industry, which was once the third largest industry in the world,

has been closed due to the sharp rise in electricity price by renewable FIT
and nuclear shutdown in 2014.
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International Comparison of Energy Efficiency in the Steel Industry

According to the IEA, Japan has the world’s smallest potential for energy conservation per ton
of crude steel. According to RITE, Japan has the world’s most energy efficient steel industry.
These figures demonstrate that virtually all steel mills in Japan use existing technologies and
How would be the that there is very little potential for further energy-conservation measures.
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Japan’s approach in 2030 towards carbon neutrality in 2050
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Japan just amended it’s
2030 emission reduction

target to -46% from -23%.

(1)Further reduction in
energy demand

(2)More ambitious
implementation rate of
renewable energy.
(3)Aiming on commercial
use of innovative zero-
carbon energy, ammonia
and hydrogen.

Final Energy Demand Primary Energy Supply
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Energy-related
industries

1 Offshore wind power
generation industries

windmill body, parts, floating wind
power generation

2 Fuel ammonia industries

Power generating bumer
(Fuels used in the transition to the
hydrogen economy)

These industrial fields are expected to grow from

their current status through 2030 and 2050.

Transportation/Manufacturing-related industries

5 Automobile and battery
industries

EV, FCV, next-generation batteries

& Semiconductor/information and
communication industries

Diata centerfenergy-saving semiconduchors

(Improvement of demand-side efficiency)

7 Shipping industry

Fuel cell ship.~vessel, electric-
powered vessels, gas-fueled vessels
etc. (Hydrogen, ammonia etc.)

8 Logistics, people flow, and civil
engineering infrastructure industries

Smart traffic. drones for logistics, FC construction
machinery

3 Hydrogen industry

Power generation turbine, hydrogen

water electrolyzer

rreduction steelmaking, carrier vessel,

9 Food, agriculture, forestry and
fishery

Smart agriculiure, wooden construction of
high-rise huildings, blue carbon

10 Aircraft industry
Hybridization, hydrogen aircrafis

4 Nuclear industry

SMR, hydrogen producing nuclear
power

11 Carbon recycling
industries
Concrete, biofuel, plastic raw materials

Action Plan in Key Industry; the Green Groyvth Strategy for Carbon Neutrality in 2050
2050 FH— Ry =Za— b ZIILICHES 7Y — vk EEE

Household/office work-
related industries

12 Houses and building
industry/Next-generation solar
power generation industry
(Perovskite structure)

13 Resource circulation-
related industries

waste power generation

Bio-raw materials, recycled materials,

14 Life style-related
industries
Local decarbonization business

(Source)2050 EA—HR> = a— b ZILIZHED 7' — > B REEE, the Green Growth Strategy for Carbon Neutrality in 2050, in Japanese
https://www.meti.go.jp/press/2021/06/20210618005/20210618005-3.pdf
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2
Fuel Anmonia

(Source) The Green
Growth Strategy for
Carbon Neutrality in 2050,
in Japanese
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Japan’s Road Map for Fuel Ammonia
(Japan’s Green Growth Strategy: Dec 2020, Public-Private Council: Feb 2021)

| | I I
2021 1 2022 1 2023 | 2024 | 2025 ~2030 ~2040 ~2050
1 1 1 |
|

i Estimated demand

Demand Demonstration of ' Start of 20% INCTEase Of | (2050): 30 mil ton
Target cout (2030): | 20% ammonia co | Refurbishment : firl ammonia ratio
arget cos : = | dmMmmonia co-Tirin -
UDIEIEI; 10 yenrange | firing in coal-fired of facilities for l g of co-firing
IEI::I-naT;d c-‘imand power plant (actual : a—mrrf!l?innla o= Deployment of co-firing
(2030): 3 mil ton power plant) " firing technology mainly in Asia
@ Power ; ! I ' | Demonstration of incteasing Start of full
generatipn Development of necessary basic technologies for | the co-firing rate of ammonia
increasing the co-firing rate of ammonia/ full ammonia ammonia/ full ammonia power
| | WEr gener i on | I power generatlcTn generation
. Development of technology for
@ Ship mmonia-f hi in n demonstration Introduction and expansion
,  suppl ms) | ! | i I
Establishment of a bi-/multi-lateral cooperation framework
(coordination and collaboration with resource-rich countries,
Supply recognition of the importance of fuel ammonia in international ) Target supply by
I I | ! | | | Japan_ese._ 20501
Target cost (2030 o ; Commercial | 100 )
IEI;E':;EL:;_:;? range | Feasibllity study nrl?evel:'::nmeqt of En:l;_‘IDnIE_STDDIV chains expansion |
rimated o to_expand rough provision of financial support, etc)
(2030): 3 i on ammeonia supply - s a Start fuel ammonia supply to
other countries, mainly in Asia
| | | | | |
Increase in the size of ammonia storage
® Tanks tanks and other equipment, and Commercial expansion
maintenance of offshore tanks
. ! | | L |
@ Port/ | Review of technical standards to nexelnnmgnt_qf_mttja;mngs_and_ﬂhﬂ e T i T
ble delivery and ge of .
Harbor ::.,?,n;,i: BRI o facilities basg:n?.nat;gsneeds of lncal facilities based on the needs of local companies
P I | 1

| | I I |
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Carbon Recycling

(Source) The Green
Growth Strategy for

Carbon Neutrality in 2050,

in Japanese

(11) "Roadmap" of Growth Strategies for
carbon recycling industry

@ Introduction phase: 1. Development phase

[5] budget, [€] finance, [7] public procurement, etc.

2. Demenstration phase

3. Infroduction and expansion/
cost reduction phase

4. Autonomous
commercialization phase

® Paolicy means to be substantiated: [1] goals, [2] legal systems (such as regulatory reform), [3] standards, [4] tax,

17

30 yen level kg
{=Equivalent to
existing products)

Expanding awareness to local governments.
Furthermore, sales channels will be expanded and costs will be reduced by expanding public procurement.

| | | |
» Technology development of

*Demonstration of concrete with rust prevention performance

concrete with rust I

prevention performance |
1

1

1 1 1 |

* Industry-academia-government officials from Japan and the United States carrying out a joint project on CO,
carbonate (concrete)

- Concluding MOC concerning collaboration in the field of Carbon Recyclig with related countries and promote
joint research and demonstration

| | | |
‘Representative 2021 | 2022 | 2023 | 2024 | 2025 -2030 -2040 -2050
examples are shown 1 1 1 1
1 1 1 1
. Concrete - Infroduction is considered in Osaka Expo (2025)
Cost target =C 0, absorption concrete technology will be registered in the Database of the Ministry of Land, Infrastructure, Transport and
for 2030 Tourism on new technologies.

- Expanding sales channels to
develoainz cuuntriés through global

standardization, PR

at large-scale

international exhibitions, etc.

@ Fuel

Cost target

for 2020

100 yen leveliL
{=Equivalent to existing
products)

Biofuel from
microalgae

culture

| | | | |
* Large-scale demonstration and cost reduction for commercialization around 2030
- Regarding international aviation, ICAO has institutionalized not to increase CO, emissions
compared to 2019 (2021-2035) (*ICAQ: Intemnational Civil Aviation Organization)
I I I I
+ Continued téchnological de\.:elopment for improving productivity and qua ity through
improvement of CO, absorption efficiency and stable growth of microalgae

» Expanding supply of competitive

microalgae jet fuel to

aircraft in response

to trends in the international biojet fuel

market

® Chemicals
Cost tanget

for 2050

100 yen levelkg
{=Equivalent to existing
products)

Artificial
photosynthesis

-Developing highly productive photocatalyst required for large-scale demonstration
:Relaxing related regulations, |establish safe-keeping and safety standards

-Large-scale
demonstration

* Support for cost
reduction/introduction
by subsidy etc.

® Separation
recovery

Cost targat
{rcozt)
Len-pressure gas: for 2030
2 300 yen level
Highrpressure gas: Tor 2030
1,000 yen level
DAC
for 2050
2,000 yen level
for 2050
About 2.5 billonCC2t In the entine
word

O Derived frc»lln exhaust gas

| |
O Derived froin atmosphere | (DAC)

-Large-scale demonstration

capture technology to reduce costs

]
I
I
|
* Developed highly efficient CO2 separation and :
| | |

|

|

-R&D for technology of direct CO, capture from the atmasphere (DAC) (Enhancement of
energy efficiency, cost reduction) through utilization of the moonshot type R&D system, etc.

*Expanding introduc

tion by further cost

reduction

*Further cost reduction
through
demonstration

* Expanding introduction
through further cost

reduction and subsidy etc.




