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[Structure and Use of this Practical Guide]
Composed of “The TCFD recommendations,
examples,” and “Appendix”

Key points for scenario analysis,” “Practical

Corporate Needs Chapters and the Practical Guide and Their Summaries

Companies want to know what the TCFD | CHARTER 1. Introduction
recommendations are and what scenario | This chapter explains the purpose of this practice guide, outlines the TCFD

analysis is in terms of the TCFD recommendations and significance in the background, and positions of scenario
recommendations in the first place. analysis.
v

CHAPTER 2. Scenario Analysis - Key Points of Practice

This chapter explains how to practically undertake scenario analysis and describes
key points of its practice, based on use cases performed by companies under the
support program of the Ministry of the Environment.

Companies want to know the specific
promotion means and practical points for
scenario analysis.

!

Companies want to know the actual
scenario analysis conducted by
Japanese companies for each step in the
analysis.

Companies want to know the reference Appendix.
tools and literature for scenario analysis. Provide useful materials for scenario analysis based on the support cases

® TCFD's approach for scenario analysis in this Practical Guide has been developed based on a technical supplement to scenario analysis ("TCFD Technical Supplement: The Use of Scenario
Analysis in Disclosure of Climate-related Risks and Opportunities” (2017.6)) as well as its own methodology and interpretations.

® Figures for each case are based on information at the time of acquisition.

® Examples of projects supported by the Ministry of the Environment are examples of projects supported by the “Project to Analyze Scenarios of Climate Risks and Opportunities in Accordance with
TCFD” implemented in FY2018, FY2019 and FY2020.
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iChapter1. Introduction

iThis chapter explains the purpose of Practical Guide, concept and significance of
ithe TCFD recommendations, and positioning of scenario analysis 5

[Challenges for companies in implementing scenario analysis]
Respond to the challenges of scenario analysis with “Practical Points” and “Practical
Examples by Sector”

B There are roughly 5 difficulties that companies face in implementing scenario analysis

@ Scenario analysis is roughly understood, but no specific implementation process is known.

@ The processes and departments involved in scenario analysis differ for each company and product, and the level of
implementation of scenario analysis cannot be determined uniformly.

@ Efforts are required to ensure that internal management understands the purpose and the results of scenario
analysis.

@ Utilizable external data for scenario analysis is lacking.

® Companies don’t know which direction to take for making scenario analysis more sophisticated.

The above issues can be resolved in this Practical Guide.

v M@: Understanding of “Practical Points” and “Practical Examples by Sector” in this Practical Guide.

v (®: Have management understand the significance of the TCFD recommendations and scenario analysis through
“Significance of the TCFD recommendations / positioning of scenario analysis” in this Practical Guide.

v (: After this, scenario analysis is conducted using parameters within a known range. Start dialogue with the management
team based on the result.

v @: Describe the external data and parameter in Appendix.

v ®: Understand the direction to take for making scenario analysis more sophisticated (example: after the second year)
through “Practical Points” in this Practical Guide, and perform implementation.

The key is to begin scenario analysis with what you understand, and progress and deepen your knowledge and

experience.
v' Example: First, conduct qualitative scenario analysis. Then, try quantitative scenario analysis.
v' Example: First, apply scenario analysis to a certain segment. Then, apply to a greater part of your company.

The goal of scenario analysis is to “respond to climate-related issues” and to “increase corporate value” at the
same time.
v'ltis important not only to conduct scenario analysis, but also to continue the “cycle” which is to disclose information and hold
dialogues with management.
v' Seize opportunities by continuing the cycle and incorporate it into business plans.
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irrecommendations and significance in the background, and positions of scenario analysis.

iThis chapter explains the purpose of this practice guide, outlines the TCFD

_______________________________________________________________________________________________________

[Background of the TCFD]
Climate change risks could destabilize the financial system and become a possible threat to

financial institutions

“The financial risks that could result from the process of adjustment towards a lower carbon economy could prompt a
reassessment of the value of a large range of assets with a large volume of greenhouse gas emissions and destabilize
the financial system.” Speech made by Mark Carney, Chair of the Financial Stability Board (FSB), Then Governor of the
Bank of England

Dr. Carney also refers to the possibility that a sudden reassessment could destabilize markets like the subprime loan
crises.

Speech by Mark Carney, Chair of the Financial Stability Board (FSB),

Then Governor of the Bank of England (September 2015)

There are three broad channels through which climate change can affect financial stability:

Physical risks : The direct impacts on property from climate related events, such as floods and
storms and indirect impacts on blocked global supply chain or depletion of resources;

Liability risks : The impacts that could arise if parties who have suffered loss or damage from
the effects of climate change seek compensation from those they hold responsible;

Transition risks : The risks which could result from reassessment of the value of a large
range of assets with a large volume of greenhouse gas emissions during the process of
adjustment towards a lower carbon economy.

Source: Financial Times Online, September 30, 2015
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[Trends toward Decarbonization]

Various countries and institutional investors have declared decarbonization targets, and
companies are also being required to decarbonize their operations

China’s President Xi Jinping
declares target of net zero GHG
emissions by 2060 at UN
General Assembly

Prime Minister Suga
declares target of net zero
GHG emissions by 2050

U.S. presidential election
won by Democrat Biden,
whose goals include net

zero GHG missions by 2050

Sept. 11, 2020

_—

Nov. Dec. 9

M137 of the world’s largest institutional
investors (with a total of 20 trillion USD
AUM) ask 1,800 companies to set
emission targets for 2050 or earlier

ESeveral U.S. and European institutional
investors (with a total of 47 trillion USD
AUM) demand that 47 companies
disclose information on their climate
change lobbying activities

Oct. Oct. 26 Oct. 28
)

Y o S

.%‘.',3,

South Korea’s President
Moon Jae-in declares target
of net zero GHG emissions
by 2050

U.S. New York State pension
fund declares target of net
zero carbon emissions in its
portfolio by 2040

Sources: Websites for various countries and organizations, news websites such as NHK, Reuters, and AFP news
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[Corporate Management and Climate Change]
For corporate management, climate change has the potential to become a clear risk and

opportunity for the company as a whole

Business management

Risks (opportunities) increase

v’ Business sustainability

v/ Business common
sense and intelligence

v Corporate value

v Corporate brand
image

v Credit-rating
agencies

_____—

v/ Changes in modalities of
competition

v Boycott and exclusion
from market

v'Investor-analyst
dialogue

J
v"Non-financial
reporting disclosures

Climate change requires reporting
on not just the environment and CSR
but all matters.

The environment and CSR department has responded to the climate change, however,
there is a growing need for a company to respond to the issues as a whole, as climate-
related issues can be risks and opportunities in the field of “corporate value”, “business
sales”, and “fund raising.”
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[Management and Climate Change Risks]

Management around the world also considers environmental/social risks related to climate
change to be important, and environmental risks rank at the top in terms of likelihood of
occurrence

Top 10 risks in the World Economic Forum (WEF) “Global Risks Report 20217 ™ Envirenmental risks

Il : Societal risks

Top 10 Risks By
“Likelihood”

i Top 10 Risks By “Impact”

The Global Risks
Report 2021
16th Edition

INSIGHT uEPonl’

w >

Extreme weather Infectious diseases

Climate action failure Climate action failure

Human environmental damage Weapons of mass destruction

Infectious diseases Biodiversity loss

Biodiversity loss Natural resource crises

Digital power concentration Human environmental damage

Digital inequality Livelihood crises

Interstate relations fracture Extreme weather

Cybersecurity failure Debt crises

IT infrastructure breakdown

([0l Livelihood crises

Source: World Economic Forum “The Global Risks Report 2021”
http://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2021.pdf
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[Climate Change Risks/Opportunities: Projected Changes in Carbon Pricing]
Carbon pricing may increase to as much as 10,000 to 20,000 JPY; this could become both a
risk and an opportunity

Market prices for each country (2020) and future predictions

*As of Feb. 2021

(JPY/t-CO2)
16,000 14,700 Advanced nations
14,400 (IEA/SDS scenario)
[ ]
14,000 Sweden Price increase indicated 13,125
Developing countries
12,000 (IEA/SDS scenario)
10,752 n
® Switzerland
10,000

Tradable Green Certificates 6,625 FE

& ® Finland
5,575 5,460
6,000 7 I] EU .
France 4,515, (IEA/STEPS scenario)
Non-fossil fuel energy 3,958
4,000 certificates ® EU-ETS 3,570

2,533+

excess

reduction amodft - .
180 - J-Credits (energy conservation)

0 900

. @
2,000 [Tolyo's J-Credits (renewable energy)
1,887

2020 2025 2040

*1 USD =105 JPY, 1 EUR = 128 JPY (as of 2/10/2021)

*Tradable Green Certificates have been temporarily determined as 3 JPY/kWh

*For the CO2 emission factor for electricity, we used the substitute values “0.00047(t-CO2/kWh)” (hiips://ahg-santeikohyo.env.go.jp/calc) from “Emission factors by electric utility (for i gas emissi of
specific emitters) — FY2019 results — published 1/7/2021 by the Ministry of the Environment and the Ministry of Economy, Trade and Industry

*See Section 4 for details on each scenario

Sources: JEPX: “Notification of FY2020 transaction results for the non-fossil value trading market™: hitp://www jepx.ora/market/nonfossil.html, “Average value of winning bids” (J-Credit Scheme): hitps:/japancredit.go.ip/
(renewable energy: 6/22/2020 - 6/29/2020, energy conservation: 1/62020 — 1/10/2020), “Assessed value of Tokyo's excess reduction amount” (PPS-NET): https:/pps-net.ora/co? price, “Overview of carbon taxes in other
countries”: hitp://www.env.go.jp/council/06earth/01_shiryoul.pdf (exchange rates are average of 2018 — 2020 exchange rates (TTM) as indicated in the sources. For EU-ETS, the exchange rate listed above for February 2021
was used), “World Energy Outlook2020” (IEA): hiips://www.iea.org/reports/world-energy-outlook-2020

1-8




[Increased Decarbonization Awareness in Investors(1)]

ESG investments continue to increase,

with investments reaching 103 trillion USD globally, and 336 trillion JPY in Japan

Number of PRI signatures (globally)

B The number of PRI signatures as of the end of March 2020

(Number of was 3,038 organizations

signatures) 3,500
3,00
2,500
2,000

1,500 gg0 150"

1,000 523 14

Source:

ESG assets under management (globally)

B As of late March 2020, the total amount of AUM was
approximately 103 trillion USD

(Trillions USD) 120 103.4
100 86.3

Source: (PRI website)

1-9  *1USD =105 JPY (as of February 10, 2021)

[Increased Decarbonization Awareness in Investors (2)]

3,038
2372/®
1,951
1,714
41,501
0 047N 2.9 O
NN NN
FEES S S

(PRI website)

ESG assets under management (Japan)

B As of late March 2019, the total amount of AUM was
approximately 336 trillion JPY

(Trillions JPY) 400 336
300 231
100 2 56
0
&) © A ) &)
N N N N N
S
Source: (JSIF (Japan Sustainable Investment Forum) website)

Trends can be seen where institutional investors make requests for companies to set specific
decarbonization targets, and declare targets for net zero CO2 emissions in portfolios

Institutional investors’ requests for decarbonization

B Major institutional investors call for emission reduction targets

137 of the world's largest institutional investors, including AXA Group and
Nikko Asset Management (with a total of approximately 20 trillion USD AUM),
have asked 1,800 companies with high greenhouse gas emissions to set targets
for reaching zero emissions by the middle of this century (2050) (October
2020)

< Larry Fink, CEO of the world’s largest asset manager BlackRock of the U.S.,
publicly released the letter that he sends every year to the top management of the
companies that BlackRock invests in. In this letter, he requested that the
companies disclose their business strategies for achieving carbon neutrality
(January 2021)

B U.S. and European institutional investors demand disclosure of
information on climate change lobbying activities (October 2020)
« U.S. and European institutional investors (with a total of approximately 47
trillion USD AUM) sent a joint letter to the CEOs and board chairs of 47 major
U.S. companies with high CO2 emissions demanding that they disclose their
lobbying activities concerning climate change. This was aimed at
highlighting lobbying against the Paris Agreement

B UK government plans to request scenario analysis for large pension
funds (2021)

« A conference for requiring reporting in line with the TCFD recommendations,
previously held in August 2020, is currently underway (as of January 2021).
Obligations to be introduced for pension scheme trustees will only apply to
pension schemes with AUM of 5 billion GBP or more, with the threshold
expected to become 1 billion GBP starting in October 2022

Source: Sustainable Japan , Reuters:
, Office of the NEW YORK STATE COMPTROLLER:
Responsible Investor:
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Institutional investors set targets for zero CO2 emissions

B Nippon Life Insurance Company aims to reach zero CO2 emissions in
its portfolio by 2050 (January 2021)

Nippon Life Insurance Company, one of the largest private-sector institutional
investor in Japan, aims to achieve zero overall CO2 emissions by 2050
for its investments in corporate bonds and stock. It plans to encourage
the companies it invests in to make efforts toward reducing emissions, and
will consider divesting if they do not take sufficient action

B U.S. New York State pension fund declares a target of net zero CO2
emissions in its portfolio by 2040 (December 2020)

New York State manages the third largest pension fund in the U.S. at 226
billion USD (about 23 trillion JPY). It has announced that it will gradually
reduce the number of coal and oil industry shares from its investment
portfolio, and that it will achieve net zero CO2 emissions for its portfolio
companies by 2040. Currently, just over 1% of its portfolio (or 2.6 billion
USD) is invested in coal or oil-related companies

oec. 9,200

Mat Sweaney, 5184744015
6312084042

NEW YORK STATE PENSION FUND SETS
2040 NET ZERO CARBON EMISSIONS TARGET

,NHK news:

, BlackRock website:



[Increased Decarbonization Awareness in Investors(3)]
Financial institutions also support lending based on a company’s initiatives against climate

change, and efforts toward the TCFD recommendations is one of their evaluation criteria

Lending based on information disclosure on environmental

considerations such as the TCFD recommendations (example)

“Mizuho Eco Finance”

* Mizuho Bank, Ltd. and Mizuho Information & Research
Institute, Inc. promote appropriate information disclosure
on environmental considerations toward the transition to a
decarbonized society

* They perform evaluations using an environmental evaluation
model based on globally reliable environmental
certifications and assessments, and have also
incorporated TCFD compliance as an evaluation item

Product name

Launch date

Mizuho Eco Finance

June 28, 2019

- Looking at benchmarks mainly pertaining to disclosure of
information as the main criterion (listed below), Mizuho will score
companies on a b-step scale from AA (best} to D by evaluating each
company’s environment-related disclosure of information in light of
the social conditions and characteristics of the relevant industry. We
are launching this service with the intention of promoting
appropriate disclosure of information related to environmental

considerations based on the expertise that Mizuho Information &

Research Institute has cultivated through research and consulting
work for the public and private sectors
Environmental

assessment
model companies and other entities that have obtained an A evaluation or

-

* Mizuho Bank will provide loans to customers who meet or
exceed a certain score

* Mizuho Information & Research Institute will use monitoring
to give advice to customers for improving or maintaining
their scores

= Mizuho Eco Finance is a service that can only be offered to

Source:

(Mizuho Bank, Ltd. website)
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[Evaluation of climate change measures]

The CDP’s questions also include the recommended disclosure items in the TCFD
recommendations, and initiatives toward the TCFD recommendations may lead to increased
corporate value

» The CDP sends out questionnaires at the request of institutional investors and companies that make ESG
investments, and evaluates companies’ environmental responses

* The climate change questionnaire conforms to the recommended disclosure items in the TCFD
recommendations, and asks for information on companies’ risks, opportunities, and impact related to climate change

The CDP’s climate change questionnaire: there are questions related to
the TCFD recommendations in C3.1,etc.

C3 Business strategy
Business strategy

(C3.1) Have climate-related risks and opportunities influenced your organization’s strategy and/or financial planning?
(C3.1a) Does your organization use climate-related scenario analysis to inform its strategy?

(C3.1b) Provide details of your

ion’s use of climate-related scenario

(C3.1c) Why does your or ion not use climats lated io analysis to inform its strategy?
(C3.1d) Describe where and how climate-related risks and opportunities have influenced your strategy.

(C3.1f) Provide any additional information on how climate-related risks and opportunities have influenced your strategy and financial
planning

(C3.1g) Why have climate-related risks and opportunities not influenced your strategy and/or financial planning?

Source: CDP website
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[Positioning of the TCFD recommendations in information disclosure]
Disclosure frameworks/evaluation organizations are making revisions and reviews to align
with the TCFD recommendations, and the TCFD recommendations are becoming the standard

for each framework/evaluation

. . Alignment of evaluation
Alignment of framework with K FORCE on 9 . .
the TCFD recommendations I ‘ Fi ’ “H' ‘{/\\«”\ J' el methods/items with
DISCL the TCFD recommendations
Global participants: 1,769 groups
341 of which are Japanese (as of February 2021)

/ Disclosure framework / Evaluation organizations
CDP Revised its questionnaire to include the TCFD FTSE Addedczﬁrr;?atg)gﬁ;d ;n;tgfrisctsoi:?h?;%'s:tgm with
recommendations as of 2018 Russell recc?mmendations
Reported that its existing framework and standards Be P . . ~
L . gan aligning its evaluation of climate-related
IIRC were found to be mostly in line with the TCFD MSCI risks/opportunities with the TCFD for certain

recommendations according to the results of surveys

toward the CDP, GRI, SASB, CDSB and similar portions of its climate change risk analysis

Announced new standards responding to the TCFD Revised questions in some sectors to be in line

SASB recommendations, including industry-specific DJSI ) )
parameters and targets for climate risk in 2018 with the TCFD recommendations

| -/ |

Sources: TCFD Guidance 2.0, FTSE Russell: “How the TCFD recommendations are incorporated into FTSE Russell’'s ESG Ratings and data model”
MSCI website:
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[Impact on companies who do not implement responses to the TCFD recommendations]
Failure to implement responses to the TCFD recommendations has a possibility of impairing
the sustainable management of companies in the short, medium, and long term

<Possible Impacts>

Short term

B Increased financing cOstsS: Perceptions of inadequate measures against climate change will lead to increased
financial costs due to withdrawn investments and lost opportunities for ESG investment and green financing

B Environmental reputationlbranding: Decline in environmental reputation and branding due to lack of
compliance with international disclosure rules

B Lawsuits: Litigation by shareholders and other stakeholders for failure to uphold obligations for reporting material
information

Medium term

B Regulations: Disclosure rules, regulations for stock exchanges, etc., and accounting
standards are being enacted, which will require responses over the entire company

L
Long term

B Weakening of business itself: If the company fails to cope with the uncertainties of climate change,
it will lose opportunities / be exposed to risks that may jeopardize its long-term survival




[ Objectives of the TCFD]
The TCFD recommendations expect companies to gradually adopt the recommendations.

Objectives of the TCFD

Broad understanding of the concentration
of carbon related assets in the financial
system and the financial system’s exposure
to climate-related risks

Greater adaptation, further development
of information provided (e.g., metrics and

) scenario analysis), and greater maturity
g in using information
)
z More complete, consistent, and comparable
o information for market participants, increased
"'3_ transparency, and appropriate pricing of climate-
o R . related risks and opportunities
g Organizations begin to
disclose in financial
Final TCFD filings Clln?ate-relatefi issues viewed ?s ma_lnstream
R business and investment considerations by both
eport users and preparers
Released (June

2017)

Companies already reporting under other frameworks
implement the Task Force’s recommendations

Five Year Time Frame

Resources: Task Force on Climate-related Financial Disclosures, 2017
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[Status of the TCFD recommendations in Each Country]
The TCFD recommendations have been institutionalized in advanced nations and are
becoming the global standards

EU EU revised its directive to comply with the TCFD recommendations

« Published a draft revision in March 2019 toward the “revision of guidelines for non-financial reporting directive”
« On June 20, 2019, the draft revision of the guidelines and supplementary materials was announced. TCFD compliant (June 2019)

United Kingdom UK requests its regulators to support the TCFD recommendations

« The UK Green Finance Taskforce, established by the government to transition to a low-carbon society

« On November 9, 2020, the UK announced the gradual introduction before 2025 of obligatory TCFD information disclosure rules for companies and financial institutions. Starting in 2021, the following
are also expected to be covered: corporate pension funds with AUM of 5 billion GBP or more; banks; insurance companies; and companies listed on the premium market of the London Stock
Exchange (October 2020)

Canada Compiled recommendations on sustainable financing, including the TCFD recommendations

« Expert Panel established by the Ministry of the Environment and Climate Change and the Ministry of Finance

« Publication of the Final Report on the Issues and Recommendations on Institutionalization of Sustainable Finance, etc. (June 2019)

« In addition, banks and other financial institutions and CSA (Canada Standard Authority) are taking the lead in discussing a unique Canadian taxonomy (October 2019). 7

I]France Started standardizing and developing frameworks for non-financial data

as a whole to disclose the TCFD recommendations
« Economic and Finance Minister consulted the Accounting Standards Authority to develop extra-financial information disclosure frameworks to disclose information based on TCFD.
« Introduced a system to establish the Advisory Committee on Climate Change and Sustainable Finance composed of financial institutions, companies, and experts (July 2019)

JSIX2 UOI}BZI|eUOoIjN}IISUl PJEMO] SPUaL]

China Scheduled revision of Environmental Reporting Guidelines

« A pilot project was launched in collaboration with the British government. Exploring the incorporation of a TCFD framework into the Chinese Environmental Reporting Guidelines, and announcing its
intention to make such mandatory for all listed companies by 2020 (January 2018). In addition, ESG has been incorporated into the Governance Disclosure Guidelines (September 2018).

B= |nited States Securities and Exchange Commission (SEC) recommends

that the U.S. use its own ESG disclosure framework
« The New York State Department of Financial Services (DFS) joined the Network for Greening the Financial System (NGFS). The NGFS will consider implementing responses to climate-related risks
in areas of financial supervision, including publishing non-binding disclosure recommendations in its April 2019 integrated report such as those based on TCFD recommendations (September 2019)
* However, on October 4, 2019, the U.S. made a formal announcement to the United Nations of its intentions to withdraw from the Paris Agreement (October 2019)
* The SEC issued a report recommending that the U.S. use its own ESG disclosure framework. The report recognized the usefulness of TCFD recommendations, GRI, and U.S. Sustainability

Accounting Standards Board (SASB) criteria in preparing the ESG disclosure framework (May 2020) 7
E Japan Released guidance on TCFD disclosures

* METI released TCFD Guidance*! by adding explanation to TCFD final report in order to promote disclosure by companies based on TCFD (December 2018)
"TCFD Guidance” was revised by the TCFD Consortium and published as “TCFD Guidance 2.0” (July 2020) and released at the TCFD Summit (October 2020)

« The Ministry of the Environment announced a practical guide describing examples and methodologies to be used as a reference when companies conduct scenario analysis (March 2019, March
2020)

« Led by five founders including Professor Kunio Ito of Hitotsubashi University, the TCFD Consortium was established (May 2019). The consortium formulated the Green Investment Guidance*? which
provides commentaries on perspectives needed by investors and other stakeholders when understanding the information disclosed based on the TCFD recommendations, and released it at the
TCFD Summit (October 2019).

Source: TCFD, *2019 Status Report™: Ministry of the Environment; European Union 1 uigance for Climate-related Financial Disclosures *2 Guidance for Utilizing Climate-related Information to Promote Green Investment
Commission website, etc.
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[Status of support for TCFD]
Japan ranks first in the world in terms of the number of organizations expressing support

As of February 8, 2021, 71 countries, 1,769 companies, governments, multilateral institutions, private organizations, etc., expressed their
support for TCFD. The Ministry of the Environment on July 27, 2018, the Ministry of Economy, Trade and Industries on December 25, 2018,
and Financial Agencies Services Agency in December 2017 announced that it agreed to adopt the TCFD recommendations.

Total assets of financial institutions that have expressed their support already exceed 150 trillion USD and have continued to increase
thereafter (from the 2020 Status Report).

Number of Organizations Presenting Support (Top 11 countries &

£y
@ 200

300 274 261 Consumer Goods
250 Pharmaceutical,
il Electronics, Machinery, J
~ 150 Telecommunications, 58 Com_a%,”*
100 o1 75 Q
I I 43 43 39 39 39 Energy, 19
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" Number of Japanese Companies Presenting Support
regions)
(as of February 8, 2021) {as of February 8, 2021)
400
Services, 30 (Industries and Groyps,
350 Number of Companies)

Financial , 86

5

o

. . . . . Trading, Retail, 15

0 )
sportatior
& Ny RSP F & &o‘\ & Adriculture. Food
S F <« F 4@ PN SN A griculiure, Food, Materials and Buildings, 64
v ARSI S %4;\4’ and Forest Products, 12 " urdings,

See below (the Ministry of the Environment website) for the latest number of companies presenting support and their names
1 http://www.env.go.jp/earth/datsutansokeiei.html

Source: TCFD HP
*The number of organizations presenting support in Japan is 341, and the number of companies presenting support in Japan (including general incorporated associations and law firms in
addition to general companies) is 317. (as of February 8, 2021)

Outline of TCFD Consortium

In view of the increased awareness on corporate disclosure and use of climate-related information highlighted by the Task Force on Climate-
related Financial Disclosures (TCFD) in Japan, the private-led TCFD Consortium was established on May 27, 2019 by five founders.
* Founders of the consortium: Professor Kunio Ito of Hitotsubashi University; Chairman Hiroaki Nakanishi of Keidanren (Japan Business Federation);
Chair Makoto Takashima of the Japan Bankers Association; President and Chief Executive Officer Takehiko Kakiuchi of Mitsubishi Corporation; and
Chairman of the Board Shuzo Sumi of Tokyo Marine Holdings.

the Consortium aims to further discussion on effective corporate disclosure of climate-related information and their use by financial
institutions for appropriate investment decision.

“Green Investment Guidance” was formulated to provide commentaries on perspectives needed by investors and other stakeholders
when understanding the information disclosed based on the TCFD recommendations and released globally at the “TCFD Summit”
held on October 8, 2019.

In July 2020, the TCFD Consortium revised “TCFD Guidance” (developed by the Ministry of Economy, Trade and Industry in December
2018) and published it as “TCFD Guidance 2.0”. It was then released globally at the TCFD Summit 2020 held on October 9.

Achieving a Virtuous Cycle of Environment and Growth through TCFD Consortium _L ® An explanation of TCFD's Final Report to provide a frst

Information disclosure
Companies

Initiatives for

innovation and Virtuous cycle evaluating disclosed
commercialization

— - step toward TCFD disclosure, thereby encouraging
Formulation of TCFD Guidance ver2.0 - disclosure by companies based on the TCFD
(Addition of sector-specific guidance and case studies, etc. ) ______ *  recommendations.

1

I » See below for more information on TCFD guidance.
1 https://www.meti.go.jp/press/2020/07/202007310
1
1

02/20200731002.html
| Financial institutions, etc. | I R

Visualization of companies
engaged in innovation e e e e e e e e e —— - ——
Properly utilizing and ® Based on the increase in corporate information disclosure, it
provides commentaries on perspectives needed by investors
and other stakeholders when understanding the disclosed
information.

1

1

information 1

Attracting ESG investment :
1
1
1

® |tis also expected that companies will deepen their
understanding of the viewpoints of investors and other
stakeholders, leading to further disclosure.

ESG investment

g . " TP - > See below f inf ti G | t t
Formulation of “Green Investment Guidance” for financial institutions, etc. _ - — - ” Gi?dai(?: or more information on Green Investmen
(Discussions on points to consider when investors evaluate disclosed information) —.1 )

~<o https://tcfd-
=1 consortium.jp/pdf/news/19100801/green_investm

Source: TCFD Consortium 1
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[Guidance/guides related to the TCFD in Japan]

“Guidance on Climate-related Financial Disclosures (TCFD Guidance)”, “Guidance for Utilizing Climate-
related Information to Promote Green Investment (Green Investment Guidance)”, and “Practical guide for
Scenario Analysis in line with the TCFD recommendations” (this guide)

Guidance on Climate-related Financial
Disclosures 2.0

Practical guide for Scenario Analysis in line

with the TCFD recommendations ver3.0
(this guide)

Published by the Ministry of the Environment

(March 2021)

(TCFD Guidance 2.0)

B Published by the TCFD Consortium (July 2020)
B Explains the recommended disclosure items in the TCFD
B Explains c) scenario analysis in Strategy recommendations

which is one of the recommended disclosure B Covers all industries

items in the TCFD recommendations ]

B Covers all industries

Companies

Industry-specific guidance is also provided for the following industries:
automobiles; steel; chemicals; electrical machinery/electronics;
energy; food products; banking; life insurance, and non-life insurance

Disclosure of climate change-
related information

Promotion of climate change-
related initiatives

Investors

~ . 4
Assessment of climate change-
related information disclosure

Guidance for Utilizing Climate-related Information to

Promote Green Investment

Green Investment Guidance

B Published by the TCFD Consortium (October 2019)

B Provides an explanation that includes the perspectives needed by
investors and similar stakeholders in interpreting disclosure
information for recommended disclosure items in the TCFD
recommendations

Sources: TCFD Consortium, Ministry of the Environment websites
1-19

2y mnoEREATE
[rE

[The TCFD recommendations]
The TCFD recommendations are structured around four thematic areas: Governance, strategy,
risk management, and metrics and targets

Recommended

disclosures Governance

Disclose the organization’s
governance around climate-
related risks and opportunities

Areas in detail

a) Describe the board’s
oversight of climate-related
risks and opportunities

b) Describe management’s
role in assessing and
managing climate-related risks
and opportunities

Recommended
Disclosures

Strategy

Disclose the actual and
potential impacts of climate-
related risks and opportunities
on the organization’s
businesses, strategy, and
financial planning where such
information is material

a) Describe the climate-
related risks and opportunities
the organization has identified
over the short, medium, and
long term

b) Describe the impact of
climate-related risks and
opportunities on the
organization’s businesses,
strategy, and financial
planning

c) Describe the resilience of
the organization’s strategy,
taking into consideration
different climate-related
scenarios, including a 2°C or
lower scenario

Risk

Management

Disclose how the organization
identifies, assesses, and
manages climate-related risks

a) Describe the organization’s
processes for identifying and
assessing climate-related
risks

b) Describe the organization’s
processes for managing
climate-related risks

c) Describe how processes for
identifying, assessing, and
managing climate-related risks
are integrated into the
organization’s overall risk
management

Metrics and
Targets

Disclose the metrics and
targets used to assess and
manage relevant climate-
related risks and opportunities
where such information is
material

a) Disclose the metrics used
by the organization to assess
climate-related risks and
opportunities in line with its
strategy and risk management
process

b) Disclose Scope 1, Scope 2,
and if appropriate, Scope 3
greenhouse gas (GHG)
emissions, and the related
risks

c) Describe the targets used
by the organization to manage
climate-related risks and
opportunities, and
performance against targets

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on

Climate-related Financial Disclosures”, 2017. p.14
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[Requirement of the TCFD Recommendations]
The TCFD recommendations disclosure of information related to climate change that poses
financial risks and opportunities

Climate-related Climate-related |
risks J opportunities

| i

v v

Incorporating them in business
strategies and risk management

1
1
A%

Understanding financial impact

Disclosing information in financial
reporting

. The TCFD recommendations request all companies to (i) use different climate-related

- scenarios, including a 2°C or lower scenario to (i) assess their climate-related risks and

. opportunities, (iii) incorporate such risks and opportunities in their business strategies and
' risk management, and (iv) understand and disclose their financial impacts.

]
]
]
L

Sources: prepared by the Ministry of the Environment based on the page 9 of Financial Services Agency’s document, “On Reports of the Task Force on Climate
related Financial Disclosures (TCFD)” for briefings on “Final Report

[Financial Impact]
The TCFD recommendations present the scope of climate-related risks and opportunities, and
financial impacts to be disclosed

Climate-Related Risks, Opportunities, and Financial Impacts

Transition Risks Opportunities

_ Policy and Legal \ Resource Efficiency
Technology i—- Risks - Opportunities Energy Source
T T
/ v
Market / Strategic Plannin; Products / Services
Reputation Risk Manlaqement Markets
v
I
| Acute ;
Financial Impact
Chronic i

__________________

Assets &
Revenues

L Income Cash Flow . Liabilities
f . Statement Statement Balance Sheet Capital &
Expenditures : -

L Financing

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on
Climate-related Financial Disclosures”, 2017. p.8
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[Climate-related Risks]

The TCFD Recommendations divided climate-related risks into two major categories: (1) risks
related to the transition to a lower-carbon economy and (2) risks related to the physical
impacts of climate change

Category Definition Type Major aspects and policy actions
)

Policy and  Enhancing regulations on GHG emissions, imposing
Legal greater obligations on information disclosure
Replacing existing products with those based on low-
. Technology carbon technologies, investing in new technologies
R'Sks_ lrelated to the that eventually turn out to be a failure
transition 10 a |oVvEr-

carbon economy

Transition
Risks
Market Changes in consumer behaviors, market signals with

greater uncertainty, a rise in materials and costs

Changes in customer or community perceptions,
Reputation criticism against certain industries, increased concern
among stakeholders

Event-driven risks, including severity of extreme
. Acute
Risks related to the events such as cyclones or floods

Py SiCal IMPaCtS Of
climate change Longer-term shifts in climate patterns, including

Chronic  sustained higher temperatures, which may cause sea
level rise or chronic heat waves

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on
Climate-related Financial Disclosures”, 2017. p.10
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[Climate-related Opportunities]
The TCFD recommendations identified the following five areas of climate-related opportunities that
organizations can produce in the course of their efforts to mitigate and adapt to climate change

Area Policy actions Financial impact

B Reduced operating costs (e.g., through efficiency gains and cost
reductions)

B |ncreased production capacity, resulting in increased revenues

W Increased value of fixed assets (e.g., highly rated energy-efficient
buildings)

B Benefits to workforce management and planning (e.g., improved health

Reduced water usage and consumption . . A
and safety, employee satisfaction) resulting in lower costs

B Use of more efficient models of transport
B Use of more efficient production and
Resource distribution processes

Efficiency (B Use of Recycling

Move to more efficient buildings

B Reduced operational costs (e.g., through use of lowest cost abatement)
B Use of lower-emission sources of ener B Reduced exposure to future fossil fuel price increases
B Use of supportive policy incentives 9y B Reduced exposure to GHG emissions and therefore less sensitivity to
Energy PP poficy changes in cost of carbon
B Use of new technologies ) ) .
Source B Participation in carbon market B Returns on investment in low-emissions technology
m Shift tc‘))ward decentralized ener eneration B |ncreased capital availability (e.g., as more investors favor lower-
99 emissions producers)
B Reputational benefits resulting in increased demand for goods/services
B Development and/or expansion of low .
Opportunities emission goods and services B Increased revenue through demand for lower emissions products and
Products |m Development of climate adaptation and services . .
— insurance risk solutions u !ncreased revenue through new solutlon§ to adaptation needs (e.g.,
Services |B Development of new products or services insurance rlsk‘t.ransfer.products and ser \{lces)
B Better competitive position to reflect shifting consumer preferences,

through R&D and innovation

Ability to diversify business activities resulting in increased revenues

Access to new markets Increased revenues through access to new and emerging markets (e.g.,
Use of public-sector incentives partnerships with governments, development banks)

Access to new assets and locations needing Increased diversification of financial assets (e.g., green bonds and
insurance coverage infrastructure)

Markets

B |ncreased market valuation through resilience planning

B |ncreased reliability of supply chain and ability to operate under various
conditions

B |ncreased revenue through new products and services

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on
Climate-related Financial Disclosures”, 2017. p.11

B Participation in renewable energy programs
Resilience and adaptation of energy-efficiency measures
B Resource substitutes/diversification
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[Guidance for Specific Sectors]

The TCFD supplemental guidance provides additional context and suggestions for
implementing the recommended disclosures for four non-financial sectors (Energy; Materials
and Buildings; Transportation; and Agriculture, Food, and Forest Products) potentially most
affected by climate change

Sector Industry Recommended disclosure
: Assessment and potential impacts of legal compliance, operating
B Oil and Gas N . . :
Energy B Coal costs, changes in risks and opportunities; changes in regulations
B Electric Utiliti and shift in consumer and investor preferences; and changes in
ectric Uulities investment strategy
B Air Transport, Maritime

Assessment and potential impacts of financial risks of enhanced
regulations and new technology on existing factories and
equipment; R&D investment in new technologies; opportunities
for use of new technologies to lower emissions standards and

Transportation
Land Transportation (Rail

T rtati "
ransportation .o\ hortation, Tracking

- ie?icei)'l regulations on higher fuel efficiency
utomobiles
B Metals and Mining o .
B Chemicals Assessment and potential impacts of enhanced regulations on GHG
Materials and B Construction Materials emissions and carbon pricing; risk assessment of increased
Buildings Capital Goods ’ severity of extreme weather events on construction materials and

property; and opportunities for products to improve energy

W Real Estate Management efficiency or reduce energy consumption

and Development

Agriculture, B Beverages, Foods Assessment and potential impacts of GHG emissions reductions;
Food,and W Agriculture recycling and waste management; business of food and textile
Forest B Paper and Forest products with lower GHG emissions, and shifts in consumer

Products Products preferences

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on

1.25 Climate-related Financial Disclosures”, 2017. p.52-65

[Governance = Involvement of Management]

To incorporate climate-related risks and opportunities in business strategy, an organization
should establish a system involving management. The TCFD recommendations require an
organization to describe the board’s oversight of climate-related risks and opportunities, and
management’s role in assessing and managing such risks and opportunities

/ \ The board’s oversight of climate-related risks and opportunities

B Processes and frequency by which the board and/or board committees are informed
about climate-related issues

B  Whether the board and/or board committees consider climate-related issues when
reviewing and guiding strategy, major plans of action, risk management policies,
annual budgets, and business plans as setting the organization’s performance
objectives, monitoring implementation and performance, and overseeing major

The organization’s capital expenditures, acquisitions, and divestitures
governance B How the board monitors and oversees progress against goals and targets for
around climate- addressing climate-related issues

related risks and

cer Management role in assessing and managing climate-related risks and
opportunities

opportunities

B Whether the organization has assigned climate-related responsibilities to
management-level positions or committees; and, if so, whether such management
positions or committees report to the board or a committee of the board and whether
those responsibilities include assessing and/or managing climate-related issues

B A description of the associated organizational structure(s)

B How management (through specific positions and/or management committees)
\ J monitors climate-related issues

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on
Climate-related Financial Disclosures”, 2017. p.19
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[Strategy]

The TCFD recommendations require an organization to describe the climate-related risks and
opportunities over the short, medium, and long term; their impacts on the organization’s
businesses, strategy, and financial planning; and the resilience of the organization’s strategy,
taking into consideration different climate-related scenarios, including a 2°C or lower scenario

c

Impact on the
organization’s
businesses,
strategy, and
financial
planning (where
relevant
information is
critical)

-

The climate-related risks and opportunities the organization has identified over the

short, medium, and long term

« Adescription of what they consider to be the relevant short, medium, and long-term time
horizons

* The specific climate-related issues for each time horizon that could have a material financial
impact on the organization

+ The process(es) used to determine which risks and opportunities could have a material financial
impact on the organization

The impact of climate-related risks and opportunities on the organization’s

businesses, strategy, and financial planning

* How identified climate-related issues have affected their businesses, strategy, and financial
planning

+ The impact on their businesses and strategy in the areas of products and services; supply chain
and/or value chain; adaptation and mitigation activities; investment in research and
development; and operations

» The impact of climate-related issues on operating costs and revenues; capital expenditures and
capital allocation; acquisitions or divestments; and access to capital

The resilience of the organization’s strategy, taking into consideration different

climate-related scenarios, including a 2°C or lower scenario

+ How resilient their strategies are to climate-related risks and opportunities

+ Where they believe their strategies may be affected by climate-related risks and opportunities;
how their strategies might change to address such potential risks and opportunities; and the
climate-related scenarios and associated time horizon(s)

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on
Climate-related Financial Disclosures”, 2017. p.20-21
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[Risk Management]

The TCFD recommendations require an organization to describe the organization’s processes
for identifying, assessing, and managing climate-related risks, as well as how these
processes are integrated into the organization’s overall risk management

)

How the
organization
identifies,
assesses,
and manages
climate-
related risks

-

The Organization’s processes for identifying and assessing climate-related
risks

Their risk management processes for identifying and assessing climate-related risks
(An important aspect is how the organization determines the relative materiality of
climate-related risks in relation to other risks)

Whether they consider existing and emerging regulatory requirements related to climate
change

Their processes for assessing the potential size and scope of identified climate-related
risks; and definitions of risk terminology used or references to existing risk classification
frameworks used

The organization’s processes for managing climate-related risks

Their processes for managing climate-related risks, (including how they make decisions
to mitigate, transfer, accept, or control those risks)

Their processes for prioritizing climate-related risks, (including how materiality
determinations are made)

How processes for identifying, assessing, and managing climate-related risks
are integrated into the organization’s overall risks management

How their processes for identifying, assessing, and managing climate-
related risks are integrated into their overall risk management

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on
Climate-related Financial Disclosures”, 2017, p.21-22
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[Metrics and Targets]
The TCFD recommendations require an organization to describe the metrics used to assess
climate-related risks and opportunities in line with its strategy and risk management process;
GHG emissions; the targets to manage climate-related risks and opportunities, and
performance against targets

P

A\

The metrics and
targets used to | .
assess and
manage relevant
climate-related

risks and .
opportunities
where such .
information is
material

The metrics used by the organization to assess climate-related risks and opportunities in

\

line with its strategy and risk management process

« The key metrics used to measure and manage climate-related risks and opportunities (organizations
should consider including metrics associated with water, energy, land use, and waste management)
* Whether and how related performance metrics are incorporated into remuneration policies (where
climate-related issues are material)
+ Their internal carbon prices as well as climate-related opportunity metrics such as revenue from
products and services designed for a lower-carbon economy
Metrics should be provided for historical periods to allow for trend analysis. The methodologies used
to calculate or estimate metrics should also be included.

Scope 1, Scope 2, and if appropriate, Scope 3 greenhouse gas (GHG) emissions, and the

related risks
GHG emissions calculated in line with the GHG Protocol methodology to allow for aggregation and
comparability across organizations and jurisdictions
» Related, generally accepted industry-specific GHG efficiency ratios (as appropriate)

GHG emissions and associated metrics should be provided for historical periods. The methodologies
used to calculate or estimate the metrics should also be included.

The targets used by the organization to manage climate-related risks and opportunities

and performance against targets

usage)

)

« Their key climate-related targets (such as those related to GHG emissions, water usage, energy

« Other goals including efficiency or financial goals through the entire life cycle of products and services
Whether the target is absolute or intensity; time frames over which the target applies; key performance
indicators, etc.

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on
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Climate-related Financial Disclosures”, 2017. p.22-23

[Disclosure contents required by the TCFD]
In the “Strategy” section of the TCFD recommendations, the implementation of climate
change scenario analysis is recommended

Recommen

ded
disclosures

Areas in
detail

Recommen
ded
Disclosure
s

Governance

Disclose the organization’s
governance around climate-
related risks and opportunities

a) Describe the board’s oversight
of climate-related risks and
opportunities

b) Describe management’s role in
assessing and managing climate-
related risks and opportunities

(Differences with the existing information
disclosure system (1))
Implementation of scenario analysis:

Recommends disclosure of information using specific climate-related scenario analysis as recommended by the TCFD

Strategy

Disclose the actual and potential
impacts of climate-related risks
and opportunities on the
organization’s businesses,
strategy, and financial planning
where such information is material

a) Describe the climate-related
risks and opportunities the
organization has identified over
the short, medium, and long term

b) Describe the impact of climate-
related risks and opportunities on
the organization’s businesses,
strategy, and financial planning

c) Describe the resilience of the
organization’s strategy, taking into
consideration different climate-
related scenarios, including a 2°C
or lower scenario

Risk Management

Disclose how the organization
identifies, assesses, and manages
climate-related risks

a) Describe the organization’s
processes for identifying and
assessing climate-related risks

b) Describe the organization’s
processes for managing climate-
related risks

c) Describe how processes for
identifying, assessing, and
managing climate-related risks
are integrated into the
organization’s overall risk
management

Metrics and Targets

Disclose the metrics and targets
used to assess and manage
relevant climate-related risks and
opportunities where such
information is material

a) Disclose the metrics used by
the organization to assess
climate-related risks and
opportunities in line with its
strategy and risk management
process

b) Disclose Scope 1, Scope 2,

and if appropriate, Scope 3
greenhouse gas (GHG) emissions,
and the related risks

c) Describe the targets used by
the organization to manage
climate-related risks and
opportunities, and performance
against targets

Source: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report -
Recommendations of the Task Force on Climate-related Financial Disclosures”, 2017. p.14
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[Significance of Scenario Analysis(1)]

Information disclosure through scenario analysis is recommended for assessing the impact
of climate-related risks and opportunities; a technical supplement document for scenario

analysis has also been developed

Usefulness

analysis

Target

B Scenario analysis is a useful method for organizations to use to strategically
address issues that are long-term and have a high level of uncertainty

of scenario || m Disclosures should also include premises for key scenarios in industries
. where climate change-related risks are a concern. Scenario analysis

Scenario groups that may be applied

B |[EAWEO NZE2050/IEAWEO SDS/IEAETP 2DS / IEAWEOQO STEPS / IEAWEO NPS

/ IEAWEO DRS (scenarios in which the target of 2° C is achieved, and scenarios in which

Transition
risks

it is not achieved)

Deep Decarbonization Pathways Project (the target of 2° C is achieved)
IRENA Remap (the renewable energy ratio is doubled by 2030)

B Greenpeace Advanced Energy [R]evolution (the target of 2° C is achieved)

Physical =

risks RCP6.0, RCP4.5, RCP2.6

RCP (Representative Concentration Pathways) scenarios employed by the IPCC: RCP8.5,

Sources: prepared by the Ministry of the Environment based on the Task Force on Climate-related Financial Disclosures: “Final Report - Recommendations of
the Task Force on Climate-related Financial Disclosures”, 2019, pages 25 - 20;
Task Force on Climate-related Financial Disclosures: “Supplementary Guidance - Using scenario analysis for disclosing climate-related risks and

opportunities”, 2017, p.21 & 25

The scenarios listed in the IEA WEO have been updated to reflect the most recently published report
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[Significance of Scenario Analysis(2)]

Scenario analysis enables strategic planning and internal/external dialogue in response to

future uncertainties

In a reasonable foreseeable term...

cles
. PDCACSY
Léﬁi\as«a\gm pathway

<—— Medium term business plan (3-5 Years) —>

In a longer term, where outcomes are highly
uncertain, and possibly promising...

‘X kk @
R Ak
S
R

<«—— Assume multiple scenarios —»

» Business strategy cannot respond to changes in the future

+ The discussion never reaches a consensus on future
perspectives

» Suspected of lacking business resilience

» Business management can flexibly respond to future change

» The discussion takes places without any subjective
viewpoints on future

* Management can demonstrate business resilience




2. Scenario Analysis - Key Points of Practice

Chapter 2. Scenario Analysis - Key Points of Practice @

—

his chapter explains how to practically undertake scenario analysis
nd describes key points of its practice, based on use cases
erformed by companies under the support program of the Ministry
f the Environment.
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Scenario Analysis Guide - Key Points of Practice
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2. Scenario Analysis - Key Points of Practice
The momentum for decarbonization among various countries and institutional

investors is growing, and trends can be seen toward decarbonizing of business
operations, the declaration of decarbonization targets, and disclosure of climate-related
information. Climate change has now become a clear risk and opportunity for corporate
management, and addressing the TCFD recommendations will lead to increased
corporate value.!

In the TCFD recommendations' recommended disclosure items, the strategy section
encourages the implementation of climate change scenario analysis in the following
passage: "Describe the resilience of the organization's strategy based on a review of
various climate-related scenarios, including scenarios for under 2°C"2. In response, we
will use this section to explain the practical process for undertaking scenario analysis
and to describe key points in its implementation based on use cases of companies
under the support program of the Ministry of the Environment. Furthermore, in each
initiative "STEP", we will describe a step-by-step direction for initiatives in line with the

actual situation of the company as shown below.

+ For companies that are conducting scenario analysis for the "first time," such as
companies in their first year of scenario analysis (companies in their "first round" of
scenario analysis): these companies should conduct scenario analysis in a sure and
steady manner while keeping in mind the key points of practice in this guide. They
should also work on implementing the "points for continuing companies" as much as
possible.

+ For companies that are conducting scenario analysis for the "first time", but which
are already working on initiatives related to climate change to some degree, or
companies that have already implemented scenario analysis (companies in their
"second round" of scenario analysis): these companies should move on to the next

step of "points for continuing companies" and use this to increase the sophistication of

1 Refer to Section 1 for information on the materiality of responding to TCFD recommendations,
such as decarbonization trends for various nations and institutional investors.

2 Refer to Section 1, p.1-30.
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climate change-related management. Additionally, they should use disclosures and

dialogue with investors to enhance analysis and the presentation of evidence.

2-1. For beginning scenario analysis

When beginning scenario analysis, the first step in preparation is to involve internal
stakeholders and establish a target scope for scenario analysis. Specifically, the
following must be done: 1) Having management understand the materiality of
responding to the TCFD recommendations (having management be aware of the
recommendations and instruct that they be complied with); 2) Establishing an execution
team; 3) Choosing a target scope for scenario analysis; and 4) Selecting a time frame
of "X" years in the future to look at when conducting the scenario analysis. In this
preparation stage, the key is in how to input climate change initiatives into

management.

For companies undertaking scenario analysis for the first time, the following are
important measures for beginning the analysis: establishing internal consensus for
conducting scenario analysis (management has agreed); asking for cooperation from
operation divisions; and deciding on the target scope/parties responsible (structure) for

scenario analysis.

Meanwhile, companies that are continuing to conduct scenario analysis should aim
for the following: having management/responsible departments understand the results
of the previous scenario analysis, and having operation divisions take the lead in
conducting the analysis; and expanding the target scope/responsible parties (structure)

beyond what it was for the initial analysis.

1. Gain management's understanding

As the first step in preparation, it is necessary to obtain the understanding of the
management team concerning the materiality of conducting scenario analysis.
Conscientious communication with the management team facilitates internal
involvement in scenario analysis through helping management recognize what the

TCFD recommendations are and having them advance the initiatives necessary for
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scenario analysis in a top-down approach.

First of all, it is crucial for management to understand that investors expect that the
scenario analysis the company performs in the course of its operations (i.e., recognition
of a broad range of risks and identification of potential responses should the risk
actually occur) should also include climate change. For example, if the company only
envisions a foreseeable future with a reasonable degree of probability, it will only
formulate linear PDCA cycles toward goals. This may result in business strategies that
cannot respond immediately to future changes and lack of consensus regarding the
company's future, which may result in risks such as investors questioning the resilience
of the business. On the other hand, formulating hypotheses based on an uncertain
future (and therefore one that also holds possibilities) allows business management
that responds flexibly to future changes, enables discussion to take place without
subjective viewpoints regarding the future, and allows management to assert the

resilience of the business.

When gaining the understanding of the management team, it is also effective to have
study groups with experts provide input on the potential impact of climate change
responses on corporate value. There are increasingly frequent requests from multi-
stakeholders for responses to climate change, so there may also be cases when
management hears about these trends directly. However, it is still common that those
messages do not reach management. In these cases, it is important to compile the
"status of requests from multi-stakeholders" and provide input to management through
study groups with experts and other means on the possible impact of climate change
responses on corporate value.

Even for companies in their second round of scenario analysis, continuing to provide
input to management from the results of climate change-related scenario analysis will
further deepen management's understanding of the specific opportunities and risks
climate change holds for the company, and may lead to increased integration of climate

change initiatives and business management within the company.
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2. Create an execution team for scenario analysis

The second step for preparation is creating an execution team for scenario analysis.
Internal involvement is essential for conducting scenario analysis. Because of this, a
team should be formed where operation divisions are involved from the very beginning.
Having the responsible parties in operation divisions understand the scenario analysis
processes enables the divisions to think of climate change initiatives as something that
involves them directly.

There are two separate patterns hypothesized for the structure of scenario analysis
execution teams. The first is a pattern where relevant divisions and departments are
involved as needed during the course of the scenario analysis. The second pattern is
for the internal teams to be formed prior to beginning the analysis. The first pattern has
the advantages of making the scenario analysis easy to begin, and of placing a minimal
burden on each division/department. On the other hand, its disadvantages include the
need for internal coordination in the scenario analysis process and the long reporting
process from the environment/CSR division to management. For the second pattern,
the advantages are that divisions are better able to cooperate due to internal
coordination being completed in advance, and that reports reach management swiftly
due to the analysis being conducted by a well-coordinated team. However, its
disadvantages are that it takes time to start the analysis, and that there is a large
burden on each division/department.

For use cases of involving operational divisions for companies that have
implemented scenario analysis, the following examples have been cited as being
effective: 1) using narratives suited to each division (e.g. how reductions in CO2
emissions over the entire company can be promoted through contributions by various
areas such as products and procurement), and 2) leveraging management's
commitment. Furthermore, regular communication of information related to the TCFD
recommendations and scenario analysis can facilitate understanding and make it

easier to receive cooperation when moving ahead with the scenario analysis.
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3. Choose target for analysis

The third step for preparation is selecting a target scope for scenario analysis. When
considering a target scope, the following should be determined: the region (e.g. only
domestic sites, or including overseas sites), the scope of operations (only some
businesses or all businesses), and the corporate scope (only for the scope of the
consolidated financial statements or including subsidiaries).

By defining the scope of operations covered in the scenario analysis in terms of
"sales composition”, "relation to climate change"”, and "difficulty of data collection”,
companies can conduct scenario analysis in accordance with their business model. For
example, companies might consider covering operations with particularly high sales in
the scope defined as "sales composition”, or they might cover operations with high
CO2 emissions by using the scope "relation to climate change". Operations that are
easy to collect data for may be covered in the scope defined as "difficulty of data
collection", and so on.

In scenario analysis support, it is common to first select certain operations to cover in
the analysis, and then gradually lead up to a scenario analysis for the company as a

whole.

4. Choose time horizon to conduct scenario analysis

Select which year in the future to look at when conducting the scenario analysis.
Since the worldviews showing the impacts of climate change vary depending on the
year that the analysis is based on, companies should select a time horizon with the
maximum benefit for the company after comparing advantages and disadvantages in
light of factors such as project length, the amount of internal involvement, and effect
from physical risks on the company.

For example, if the company selects 2030 as its time horizon, the advantages would
be that there is abundant data available for reference, and that it is relatively easy to
link with business plans. On the other hand, the disadvantages are that the effects from
physical risk shown in this time horizon are small due to its narrow span, so there is a
possibility that the impact shown on the company will be lower than what it would be in

reality. The advantages of selecting 2050 are that physical risks from increased
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temperatures will have become readily apparent, and therefore it should be easy to see
the impact from this. Conversely, the disadvantage of this time horizon is that it is out of
the scope of the business plan timeframe, which may make internal involvement and

cooperation difficult.
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2-2. STEP2. Assess materiality of climate-related risks

After finishing the preparations for scenario analysis, it is time to assess the risks
and opportunities the company will face from the effects of climate change. The
company should assess the materiality of these from the perspectives of whether or not
the risks and opportunities hold the potential for significant impact in the future or if they
are of concern to stakeholders.

Specifically, risk materiality should be determined through the following process: 1)
list risks/opportunities for the targeted operation; 2) express the potential impact on
operations from each listed risk/opportunity using qualitative terms; 3) determine the
materiality of the risk based on how serious the impact on operations will be if the risk
actually occurs. The key is to select risks from an industry/company perspective, and to

consider the level of granularity to be used in assessing risk materiality.

For companies undertaking scenario analysis for the first time, the following are
important when assessing the materiality of risks: climate-related risks material to the
sector and company have been identified, and the specific impacts of these risks have

been hypothesized.

Meanwhile, companies who are continuing to conduct scenario analysis should aim
for greater fleshing out of climate-related risks that are material to the sector and
company, and of the specific impact of risks. They should do this by involving operation
divisions and outside experts, and while considering dialogue with investors on the

results of prior scenario analysis.

1. Listrisk items

For Phase 1, the company should list out risk and opportunity items for the operation
division it chose to target in the preparation stage. The company should make a list of
risk and opportunity items based on the examples of risks and opportunities listed in
the TCFD recommendations and in consideration of external reports such as industry-
specific reports and other external information such as competitors' CDP responses.
When doing this, it is important that the company consider and list a wide range of
possible risks and opportunities to eliminate the unexpected, rather than attempting to

keep the number of risk items listed to a minimum.
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The listed risks and opportunities should be divided into two broad categories:
transition risks, which are related to the transition to a low-carbon economy, and
physical risks, which are related to physical changes caused by climate change.
Examples of transition risks include risks from policies and regulations; market risks;
technology risks; and reputational risks (changes in reputation with customers or
investors). Meanwhile, physical risks include risks that occur on a chronic basis (e.g.
increase in average temperature, changes in rainfall and weather patterns, rising sea
level) and risks that occur on an acute basis (e.g. increasing severity of extreme
weather conditions). When considering risk items, companies may wish to refer to

examples of risk items used by support project companies.?

2. ldentify potential impacts on business

The company will qualitatively identify the impact on business, and use qualitative
terms to describe the potential impact on business from the risks and opportunities
listed in Phase 1. When doing this, it is important that the company separates risks and
opportunities and evaluates opportunities as well as risks.

The company should use the results of discussions with internal stakeholders as
input when making qualitative descriptions, while also referring to external information
such as external reports and CDP responses from competitors. For discussions with
internal stakeholders, in particular: the important thing is that the company match its
awareness with stakeholders and use a narrative (story-like) format to describe
potential impacts based on the company's business model. These discussions on
qualitatively describing impact can further deepen mutual understanding of scenario
analysis within the company or its divisions/departments. Furthermore, discussions
with each individual operation division often reveal unanticipated risks and
opportunities. Companies continuing to conduct scenario analysis may also consider

holding discussions that include external stakeholders.

3 Refer to Section 3 for support project company examples.
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3. Assess materiality of climate-related risks

In Phase 3, the company will determine the materiality of risks based on the scale of
impact on business in the event that the risk/opportunity occurs. The company will go
on to assess the impact on business for each of the risks/opportunities evaluated in
Phase 1 and Phase 2 based on a scale of "Large", "Medium", "Small" and so on.

When assessing materiality, the company should compare each of the risks and
opportunities from the perspective of the "scale of impact on the company's business".
For example, the company may consider classifying risks/opportunities with a broad
range of impact or that affect important products as "Large"; risks/opportunities with no
impact on the company as "Small"; and using "Medium" for others. A specific example
would be classifying the risk "increases or decreases in important products" as having
a "Large" impact on the company's business, as it affects the cost toward raw
materials, which occupy a large percentage of the company's sales costs.

It is also key to consider the level of granularity to use when assessing risk
materiality. The same risk/opportunity can be evaluated by subcategorizing it by
"differences in product (by sector)" or "affected supply chains (by supply chain)" to
enable analysis that is adapted to the company's operations. For example, when
performing assessment by supply chain, the impact from the same risk may be

categorized as "Large" for the procurement stage, but "Small" for the sales stage.



2-3. STEP3. Identify and define range of scenarios

For identifying and defining the range of scenarios in STEP3, the company should
define multiple scenarios that encompass the transitional and physical risks related to
the organization. The company should examine scenario hypotheses and analysis
methods along with perspectives on what scenarios (and narratives) are appropriate for
the organization, and which scenarios out of existing scenario groups should be used
as references.

The following process will be used to identify and define the range of scenarios: 1)
choose scenarios; 2) obtain forecast information on relevant parameters; and 3) shape
the worldview in consideration of stakeholders. The key is in selecting the type of
scenario while considering the amount of available information and versatility, as well
as use cases from competitors. Companies should also consider how they will align

worldviews with their relevant divisions/departments.

Companies undertaking scenario analysis for the first time should use reliable
external scenarios and select several scenarios (2°C (1.5°C)/4°C) that include a
scenario for 2°C or lower. The company should aim toward building internal consensus

after detailing the worldview listed in each scenario.

On the other hand, companies that are continuing scenario analysis should aim for
the following: using reliable external scenarios and, based on dialogue with investors
on the results of the previous scenario analysis, supplementing them with additional
data for material risks; having selected multiple scenarios, including one for 1.5°C
(1.5°C, 2°C, 4°C); and detailing the worldview in each scenario and holding

discussions that include outside experts.

1. Choose scenarios

In Phase 1, the company will go on to choose scenarios from multiple temperature
ranges, including the 2°C or lower scenario, in order to respond to an uncertain future.

Types of scenarios include the IEA's WEO (World Energy Outlook)?, which is the most

4 Medium- to long-term energy market forecasts. Lists future information on energy
(qualitative/quantitative).
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versatile and data-rich, SSP (Shared Socioeconomic Pathways)®, and the PRI's IPR
(Inevitable Policy Response)®.

The TCFD recommendations encourage companies to perform scenario analysis by
selecting scenarios for multiple temperature ranges, including the 2°C or lower
scenario. It is important that scenarios be chosen based on their characteristics and
parameters, and that the scenario match the company's industry and situation, investor
trends, and trends for domestic and international policies. Companies continuing with
scenario analysis may also consider using a 1.5°C scenatrio.

The 2°C scenario is a scenario predicting that the temperature will rise 0.9°C to
2.3°C above pre-industrial levels, if strict measures against climate change are taken.
Meanwhile, the 4°C (2.7°C or above) scenario is defined as a scenario that predicts
that the temperature will rise 3.2°C to 5.4°C above pre-industrial levels unless
measures more rigorous than current measures are taken. In the 2°C or above (2.7°C
to 4°C) scenario, it is predicted that the temperature will rise 2.7°C to 4°C above pre-
industrial levels. While the 2°C and 4°C scenarios show a nearly identical change in
temperature up until 2030, the gap between the two scenarios widens after 2030.

For the 1.5°C scenario, the Paris Agreement indicates that the increase in average
global temperature will be kept well below 2°C compared to pre-industrial levels, while
efforts will be pursued to limit it to 1.5°C. A portion of information on parameters for the
1.5°C scenario has been published, including carbon taxes and changes in primary
energy demand.

Selecting scenarios in this manner, with different temperature ranges and worldviews
whenever possible, may help eliminate the unexpected. When selecting each scenario,
it is important to draw an appropriate transition path focusing on decarbonization in
2050 based on the time horizon for scenario analysis that was chosen in the

preparation stage.

5 Socioeconomic scenario based on recent policies and the socioeconomic environment. Lists
the macroeconomic information scenarios that are based on for each scenario.

6 Scenario for climate-related policies that are likely to be implemented in the short-term. Lists
qualitative and quantitative forecasts for climate-related policies.
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2. Obtain information on parameters (variables)

For Phase 2, the company will obtain objective forecast information on parameters
related to risks/opportunities to enable it to address an uncertain future. The company
will also identify the effects of these on the company in further detail. For example, if
the popularization of EVs is listed as an opportunity item, the task would be to obtain
information on the EV penetration rate for the relevant year of the analysis timeframe.

When obtaining information, the company may use external sources such as IEA,
PRI and SSP reports to obtain objective forecast information on parameters for
transition risks. For physical risks, it may use climate change impact assessment tools
such as physical risk maps and hazard maps.’

The point to keep in mind here is that the company may not be able to find all
forecast information for the target year set as the analysis time horizon, so it will need
to consider using other methods such as estimates and collecting qualitative
information. For example, if the analysis timeframe is 2050, but data are only available
up to 2040, the company may use estimation to calculate forecast information for 2050.
(The company will need to consider which estimation method to use, such as linear or
cumulative, according to the type of data). In cases where quantitative information is
not available, it may also be useful to use qualitative information to draw a picture of
the future world. At this stage, the key is that the company gather a wide range of
forecast information on risk/opportunity items without getting too caught up in trying to

obtain quantitative information.

3. Shape the worldview in consideration of stakeholders

In Phase 3, the company should, if necessary, use forecast information to clarify the
worldview surrounding the company, including the behavior of future stakeholders
(including investors), and build consensus on the worldview within the company.

In the process of coordinating worldviews with the related divisions/departments, the
key is to use dialogue to build a worldview that is convincing to these

departments/divisions (including operation divisions). When staging dialogues, the

" Refer to Section 4 for examples of transition risk and physical risk parameters.
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company may consider preparing materials that facilitate discussion to move
discussions with operation divisions forward. It can do this by organizing the worldview
by factors such as newcomers/sellers/buyers/substitute products/the industry centered
on the company, which is a method that uses 5forces analysis (a framework for
business environment analysis). The company may also use narrative descriptions or
illustrations in these discussion materials to give visible form to the worldview.

It may be useful to aim to build internal consensus after establishing a
comprehensive worldview that also incorporates perspectives from outside of the

company.
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2-4. STEP4. Evaluate business impacts

When evaluating business impacts, we will evaluate the potential effects from each
of the scenarios defined in STEP3 on the organization's strategic and financial position,
and then perform a sensitivity analysis.

Business impact evaluation is performed by using the following process: 1) identify
potential financial indicators affected by risks and opportunities; 2) consider a
calculation formula and estimate financial impact; and 3) be aware of the gap between
financial indicators in the estimated impact and in the business as usual. The key
points are in deciding what kind of internal data can be used for estimation, and how
the company treats data that cannot be quantitatively estimated. The company should

also take care not to focus excessively on pursuing numerical accuracy.

Companies undertaking scenario analysis for the first time should aim to
quantitatively (or qualitatively, if this is difficult) calculate the estimated impact on
business for "significant risks", and have a rough understanding of the gap between the
estimated impact on business and business as usual. The company will also need to
involve operation divisions to obtain their consensus regarding the method of

calculating the impact on business and the resulting figures.

Continuing companies should aim for the following: performing trial estimates for
quantitative calculation of the impact on business from significant risks, even for impact
that was initially calculated qualitatively (though qualitative calculation may still be used
where this is difficult); understanding the gap between the impact on business and
business as usual; and promoting discussion to obtain consensus from managers and
outside experts regarding the method of calculating the impact on business and the

resulting figures.

1. ldentify potential financial indicators affected by risks and opportunities

In Phase 1, the company should identify which financial indicators from its financial
statements (P/L and B/S) are affected by impact on business brought on by climate
change.

When identifying the affected financial indicators, the key is in first roughly sorting out

whether the business impact falls under "sales" or "expenses" in the P/L. This is
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because, while changes in expenses may be recorded as-is without any problems,
changes in sales become changes in profit (as sales x profit ratio = profit), resulting in a
much greater impact. For example, companies may consider organizing impact items
in the following manner: having sales be affected by changes in operating revenues
due to the effects of climate change, and having expenses be affected by changes in
raw material procurement costs, carbon tax fluctuations, and damage from increased
physical risk.

By using data that is commonly used by operation divisions (e.g. sales information by
business/product, operational costs, cost structure, greenhouse gas emissions), it is
possible to create estimates that are closer to actual company conditions. Since the
company will need to gather information by making requests of/receiving cooperation
from each operation division, it would be ideal to have each operation division develop
an understanding of the TCFD recommendations scenario analysis through the

preparation phase and the risk materiality assessment.

2. Consider calculation formula and estimate financial impact

In Phase 2, the company will consider a calculation formula for financial indicators,
and then estimate the financial impact based on internal information. Since performing
calculation for all financial indicators would be too difficult, the key is in starting with
financial indicators that are possible to estimate.

The company should consider a calculation formula by combining the data collected
when obtaining the forecast information for related parameters in STEP3 with the
internal data obtained in Phase 1. A hypothetical example would be taking the financial
parameter "carbon tax fluctuations" and using the formula: "the company's 2050 Scope
1 and 2 CO2 emissions amounts (estimated based on internal data) x carbon tax per t-
CO2 for Scope 1 and 2 emissions amounts (obtained from forecast information)".

Interviews with outside experts and continuous monitoring may be effective methods
for risk/opportunity items that cannot be quantitatively estimated due to the information
being qualitative or having little scientific basis. The key is in classifying risks by review
status (evaluated/not yet evaluated) and clarifying what the next action should be. For
interviews with external sources, the company could conduct interviews toward outside
experts such as research institutes and specialists regarding risks/opportunities that
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cannot be calculated, and store the interview results as qualitative information. For
continuous internal monitoring, the company could perform continuous monitoring in

order to obtain up-to-date information on risks/opportunities.

3. Be aware of the gap between future outlook and financial indicators in the

business as usual

In Phase 3, the company will develop awareness of the degree of impact on the
future business outlook based on the estimate results it calculated in Phase 2. By
giving visible form to the degree of impact climate change will have on business
outlook as it currently stands (future business targets/plans), the company will be able
to grasp which risks/opportunities have a significant impact on business, as well as
how great of a threat climate change is to business outlook for future
operations/targets.

When giving visible form to impact, the company should not simply make a list of
financial figures from impact, but rather use waterfall graphs (for example) to illustrate
this by adding/subtracting the estimated financial impact from the predicted operating
income for the target year in the scenario analysis time horizon. This will show the final

profit figures and make it easier for viewers to visualize the impact.
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2-5. STEPS. Identify potential responses

In identifying potential responses for STEP5, the company should identify applicable,
realistic choices for managing the identified risks and opportunities. The following
responses are indicated here: "changes to the business model”, "changes to the
portfolio mix", and "investments in capabilities and technologies".

Specifically, the following process will be used: 1) understanding current in-house
responses to risks/opportunities; 2) considering future actions for responding to risks
and acquiring opportunities; 3) establishing an organizational structure and reviewing
specific actions and procedures for the scenario analysis. The company will need to
consider whether any modifications should be made to strategic/financial plans. The
key is that the company be prepared for multiple scenarios and that it discloses
information from the perspective of the reader.

On premise, when considering business strategies, the actions of each operation
division are determined in the process of creating the corporate vision, formulating the
medium-term business plan, and incorporating the business strategies into the
operation division's activities plan. It is possible that, in the course of this process, there
may be a difference in the direction taken by operation divisions versus responses
based on corporate visions and medium-term business plans that do not take climate
change into account. Consequently, it is important that, on principle, the company
include climate change in medium-term business plans. If this is not possible,
approaches should be made based on management's approval (top-down). The
company should take care in such cases, however, as this may vary according to the
corporate culture.

Meanwhile, the TCFD recommendations require specific responses, such as portfolio
changes, business model changes, and low-carbon investment. However, these are
not possible to implement all at once. Consequently, in this Practical Guide, we
describe a process that starts with having the company consider responses according
to the "limited personnel and time period" of the scenario analysis as an extension of
the TCFD recommendations. Based on this, the company will then go on to implement
responses for the company as a whole and in a manner that facilitates incorporation
into the medium-term business plan and implementation by the related
divisions/departments (applicable and realistic options, as stated in the TCFD

recommendations).
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Companies undertaking scenario analysis for the first time should proceed in the
following direction: 1) identify significant risks requiring responses, and understand the
company's current response status to significant risks; 2) establish a direction for future
responses to significant risks; and 3) create a rough roadmap for implementing future

responses/scenario analysis.

On the other hand, continuing companies should establish specific initiatives for
future responses to significant risks based on dialogues with investors concerning the
results of prior scenario analysis. It is also important that they work to further flesh out
roadmaps for implementing these initiatives, as well as the framework for the
organization structure needed to carry them out. In addition, one guideline these
companies may wish to consider is incorporating the TCFD recommendations and

climate change as a concept into the medium-term business plan.

1. Understand company's current status on risks management and seizing

opportunities

The company should understand its response status concerning risks/opportunities
with a large impact on its business and confirm the response status of rival companies
if necessary. It is common to have a situation where the company already has
responses in place (but relevant parties did not realize this due to barriers between
divisions/departments). Because of this, it is key that the company first confirm its
current responses while involving internal stakeholders. It will also be important for the
company to check that there are no problems with its current initiatives by using other

companies as benchmarks.

2. Consider countermeasures for climate-related risk management and seizing

opportunities

In Phase 2, the company will consider specific responses for risks/opportunities with
a large impact on its business. The important point is in planning responses that are
resilient in any given situation. The company may also consider deciding on a rough

direction for responses as a bare minimum before going on to consider responses in
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the course of ongoing implementation. When considering responses, the members
responsible for scenario analysis initiatives may work as a team to come up with
examples to use to identify candidates for potential relevant divisions/departments.
Additionally, there may be cases where, when incorporating responses into the
medium-term business plan, the members responsible for scenario analysis initiatives
will need to negotiate a list of responses with the relevant departments/divisions if
climate change has been included in the departments/divisions' activities plans. If a
good relationship has already been established with the relevant department/division, it
will be possible to immediately select responses that are related to existing business
operations (for example, EV development for automobile companies). In cases where
there is no relationship with existing business operations, then it will be key to establish

responses based on the medium-term business plan described above.

3. Establish practical action plans and an organizational structure

In Phase 3, the company should establish the organizational structure required to
proceed with responses and commence with practical actions with the cooperation of
the relevant department/division. It should also consider how it will proceed with
scenario analysis in the future. Once the responses have been incorporated into the
medium-term business plan and management has given its approval, the next step is
to establish an organizational structure (involving the relevant departments/divisions)
and moving on to practical actions with the relevant departments/divisions. It is
important that the company continue conducting scenario analysis itself as well as
monitoring external information at least once per year, so the company will need to
define the methodology for these processes.

The key points are the following: 1) incorporating climate change into business plans
such as medium-term management plans; 2) establishing an organizational structure
(or restructuring) based on management's understanding of the above (covered by the
required governance items in the TCFD recommendations: "Describe the board's
oversight of climate-related risks and opportunities”; and "Describe management's role

in assessing and managing risks and opportunities"®). When establishing an

8 Refer to Section 1, p.1-30.
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organizational system, a cross-sectional organization on climate change and related
issues could be created directly under the corporate planning department in order to
make the scenario analysis results more effective.

Additionally, it is key that the company conduct scenario
analysis/disclosure/business strategy as a cycle (not as a one-time effort, as the goal is
to create corporate value), because this will give the process consistency and enable

the necessary continuous monitoring.
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2-6. STEP6 Document and disclose information

In STEP6, the company will perform information disclosure after appropriately
documenting the contents of the steps up to STEPS. The key points are for the
company to document the positioning of the scenario analysis in the TCFD's
recommended disclosure items as well as the results obtained from each step to
ensure proper disclosure and enhance corporate value. Specifically, this should be
done according to the following process: 1) describe the relationship between the
TCFD's recommended disclosure items and the scenario analysis; 2) describe the

results from each step. It may also be helpful to reference the TCFD Guidance®.

Companies undertaking scenario analysis for the first time should proceed in the
following direction: 1) describe the relationship between the TCFD's recommended
disclosure items and scenario analysis; 2) describe the results for each step of
scenario analysis toward significant risks; and 3) describe the company's response

policy to risks.

On the other hand, companies continuing with scenario analysis should aim for the
following based on dialogues with investors concerning the results of prior scenario
analysis: 1) describe the relationship between TCFD's recommended disclosure items
and the scenario analysis; 2) describe the results of scenario analysis toward
significant risks in as quantitative a manner as possible for each step; and 3) describe

the company's response policy to risks and specific initiatives.

1. Describe the relationship between the TCFD's recommended disclosure

items and the scenario analysis

When performing disclosure, the company should first describe the positioning of the
scenario analysis in relation to the TCFD's recommended disclosure items (11 items
total)'°. Specifically, the relevant part of scenario analysis considered here is Strategy:

C in the TCFD recommendations, which states: " Describe the resilience of the

® Refer to “TCFD Guidance 2.0” at the link below:
https://www.meti.go.jp/press/2020/07/20200731002/20200731002.html

10 Refer to Section 1 p.1-30, and Section 2 p.2-52.
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organization’s strategy, taking into consideration different climate-related scenarios,
including a 2°C or lower scenario ".

Scenario analysis is only part of the TCFD's recommended disclosure items, so it
may be helpful to effectively use contrast charts and other methods to show an overall

picture of the disclosure in line with the TCFD recommendations.

2. Describe the results obtained from each step

The next process is to list the scenario analysis results obtained up until now for
each individual step. The key points are to clearly describe what kinds of
risks/opportunities have been identified as a result of scenario analysis and show the
organization's strategic resilience regarding climate change, such as what kinds of
responses the company will implement. There is the view that it is not the disclosure
itself that investors and experts are actually interested in; they are more concerned that
the disclosure show the identified risks/opportunities and the impact on business
strategy that can be seen in the scenario analysis results.

Specific items that should be included in order to show the organization's strategic
resilience include the following: the status of climate change-related governance
structure; information of data used as the basis for each scenario analysis; explanation
of the appropriate transition of the company toward decarbonization by 2050;
current/future initiatives toward risks/opportunities identified from the scenario analysis;
narrative for climate change-related value creation based on scenario analysis results;
and how the company will proceed with scenario analysis in the future and achieve the
goals.

On the other hand, the question of what information to disclose, and to what extent
(when disclosing quantitative information, for example) is an issue often faced by
companies undertaking scenario analysis. However, some investors say that, at
present, they do not necessarily want quantitative information on the results of scenario
analysis. Companies may consider performing disclosures while bearing in mind that
investors are focusing on the effect on business, such as management's involvement in

scenario analysis and how scenario analysis results will be leveraged into the

2-xxiii



company's business/management.

Furthermore, companies should not perform disclosure once and then leave it at
that, but rather continuously increase the sophistication of the scenario analysis by
having continued dialogue with investors based on the disclosure. Gradually enhancing
the disclosure of the information used as evidence in the analysis based on dialogues

with investors may lead to increased corporate value.
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Points to consider when implementing scenario analysis in line with the TCFD
recommendations were mapped out for 18 companies, forming the basis for the trial

1 Ensure governance Integrate scenario analysis into strategic planning and/or enterprise risk management processes. ﬂ
. Assign oversight to relevant board committees/subcommittees. & Get management and
Is in place Identify which internal (and external) stakeholders to involve and how.

Assess materiality of
climate-related risks

Identify and define Evaluate business
range of scenarios impacts

Market and
Technology Reputation
Shifts

Impact on:

+Input costs
«Operating costs
*Revenues

*Supply chain
*Business interruption
*Timing

Scenarios inclusive of a
range of transition and
physical risks relevant to
Policy and Physical the organization

Legal Risks

Pick and choose from
your industry and
ompany viewpoint!

Clearly imagine a future
world under
ertain assumptions!

Try not to seek
too much accuracy!

Tips

operation divisions involved

Identify potential
responses

Responses might include
*Changes to business model
«Changes to portfolio mix
«Investments in capabilities and
technologies

Do not narrow down!
Take multiple scenarios
into account.

N
What kinds of steps should be
used to proceed in the future?

(examples)
What granularity should be used ( . . . How should items that cannot be
. . Which kinds of scenarios should . e
in assessments such as risk be selected? estimated quantitatively be
L materiality? L i handled?
/ / Selecting scenarios with / Continuous monitoring and
temperature ranges and interviews with external experts
Subdivision by sector/supply worldviews with as much will be used for information which
chain enables analysis that variation as possible will help is qualitative or lacks sufficient
conforms to the business's “eliminate the unexpected” scientific evidence.
operations ->Overviews of each scenario It is important to sort out the
and example parameters are evaluated/unevaluated risks and

also provided \_clarify the next action to be taken

~

The goal is to integrate climate
change strategies with operations
and increase corporate value.
Scenario analysis will be the
momentum behind a continuous
cycle of disclosure and system
restructuring (integration with
management strategy) )

9

6 Documentation and disclose Document the process; communicate to relevant parties: Be prepared to disclose & Disclose information
key inputs, assumptions, analytical methods, outputs, and potential management responses fw

Sources: The Task Force on Climate related Financial Disclosures, “Technical Supplement The Use of Scenario Analysis in Disclosure of Climate Related Risks and

Opportunities”, June 2017.
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[How to View the Key Points of Practice]

(Notes in red: Points to consider in each step were added after the support program)

We describe scenario analysis procedures and the different levels for companies based on

their prior experience with conducting scenario analysis

_ _ Description of the different levels for
TCFD scenario analysis procedures + implementing gradual initiatives based
on companies’ prior experience

Direction for “gradual”

Level Assumed targets T
initiatives
v" Companies conducting |v" Sure and steady
scenario analysis for the implementation with
Gainmanagement's M(for example, awareness of the key
Wbl L e companies in their first points of practice, in line
T _F"s,f year of scenario with the direction for
(Besoizs B TR time” analysis) “First time” companies
instructs FEIIE‘!!N be companles i .
] v Try starting to implement

Explanation of practical steps
Explains the necessary steps for conducting
scenario analysis

the “points for continuing
companies” as much as
possible

i ol i “first time”, but which continuing companies”
of climate change are already working on and use this to increase
initiatives related to the sophistication of
- - i i
Explanatlon of pomts climate change to decarbonized
. . . . some degree management
Explains key points and points that may be tricky , ,
e G R UG G| SETE e A v' Companies that have v Use disclosures and
whe u 9 Y already implemented dialogue with investors
scenario analysis (for to enhance analysis and
example, companies in presentation of evidence

v" Companies conducting |v" Move on to the next step
scenario analysis for the of “direction for

their second year of
scenario analysis)




[Directions for Scenario Analysis (1/2)]

Scenario analysis should be conducted on an ongoing basis, and built upon gradually

Page

For beginning scenario analysis

STEP2

Assess materiality of climate-related
risks

number
STEP3
Identify and define range of
scenarios

O Internal consensus has been reached
for conducting scenario analysis
(management consents) 2-7,8

O The cooperation of operation

divisions has been obtaine

O The scopel/parties responsible
(structure) for scenario analysis have

been identified

Direction for
“first time”
companies

O Main climate-related risks for the
sector and the company have been
identified

O Additionally, the specific impacts from
risks have been hypothesized

O Reliable external scenarios are
being used 2-24 to 27

O Multiple scenarios, including those
for 2°C or lower, have been
selected 2-24 to 27
(2°C (1.5°C)/4°C)

O The worldview for each scenario has
been described in detail, and
internal consensus has been
reached

O The results of the previous scenario
analysis are understood by
management / the heads of the

responsible divisions

[ Operation divisions are able to take
the lead in conducting scenario
analysis

O The scope / parties responsible
(structure) for scenario analysis has

increased compared to thi iniiii |

effort

(Based on dialogue with investors)

O Main climate-related risks for the sector
and the company have been further
specified through increasing the
involvement of operation divisions

and outside experts

O The specific impacts from risks have
also been further specified through
increasing the involvement of
operation divisions and outside

experts

(Based on dialogue with investors)

[ Reliable external scenarios are being
used, and additional scenario
information for significant risks have
also been supplemented 2-24 to 27

O Multiple scenarios, including those for
1.5°C, have been selected (1.5°C, 2°C,

(¢}
4°C) 2-24 to 27

O The worldview for each scenario has
been described in detail, and has also
been discussed with outside experts
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[Directions for Scenario Analysis (2/2)]

STEP4
Evaluate business impacts

O The impact on business from significant
risks has been calculated quantitatively
(or qualitatively if the former proves
difficult) even if this is only a trial
estimate 2-36, 37

Direction for
“first time”
companies

O The gap between the impact on business
and normal results is understood

O The operation division agrees with the
method of calculating the impact on
business and the resulting figures

2-36 to 38

STEP5
Identify potential responses

O Risks requiring responses have been
identified 2-43

O The company’s current status in
addressing significant risks is understood
2-43
O Policies for future responses toward
significant risks have been established
2-44
O A rough roadmap for future response
measures / how to proceed after scenario
analysis has been prepared 245

2-29, 30

d

STEP6 number

Document and disclose information

O The relationship between TCFD
disclosure items and the scenario
analysis has been described

i

O The results of scenario analysis toward
significant risks has been described for
each step

O The company’s response policy to risks
has been described

(Based on dialogue with investors)

[ Trial estimates for quantitative calculation
of the impact on business from significant
risks has been performed even for
impact that was initially calculated
qualitatively (though qualitative
calculation may still be used where this is
difficult) 2-36, 37

O The gap between the impact on business
and normal results is understood

O Management and outside experts
agree with the method of calculating the

impact on business and the resultin
2-36 to 38

figures

(Based on dialogue with investors)

O Risks requiring responses have been
identified 2-43

O The company’s current status in
addressing significant risks is understood
2-43
O Specific initiatives for future
responses toward significant risks have
been established 2-44

O A roadmap and organizational
structure for future response measures /
scenario analysis has been
established

2-45, 48

(Based on dialogue with investors)

O The relationship between TCFD
disclosure items and scenario analysis
has been described

i

O The results of scenario analysis toward
significant risks has been described in as
quantitative a manner as possible for
each step

O The company’s response policy to risks
and specific initiatives have been
described

2-3



2. Scenario Analysis - Key Points of Practice
2-1. For beginning scenario analysis

‘Chapter 2 Scenario Analysis - Key Points of Practice

ipoints of its practice, based on use cases performed by companies under the support

' This chapter explains how to practically undertake scenario analysis and describes key i

2-5

[When starting a Scenario Analysis ]
Gaining understanding from management on the significance of scenario analysis is
important. Establishing a team, scope and time horizon is necessary when starting scenario

analysis.

Preparation®
Gain management’s
understanding

Make sure management
understands the materiality
of the TCFD
recommendations
(Recognizes the TCFD
recommendations and
instructs that they be
complied with)

Preparation @

Establish execution
team

Create an execution team for
scenario analysis

Preparation @

Choose target for
analysis

Set a target scope for the
scenario analysis

Preparation @

Setting the analysis
time axis

Choose time horizon to
conduct scenario analysis
that looks beyond X years in
the future

How to provide input to
management in terms
of climate change

How to involve each

operation division

D, @

2-6




Preparation @

Gain management’s understanding

Companies conduct scenario analysis regularly (recognition of a broad range of risks and
identification of potential responses). It is crucial for management to understand that investors
expect companies to conduct scenario analysis on climate change.

In a reasonable foreseeable term...

yc\es

CAC
vinear PO aight patnway

On ast@

-lr

<«— Medium term business plan (3-5 Years)

In a longer term, where outcomes are highly
uncertain, and possibly promising...

o)

A
'3 A‘kk
N

<«— Assume multiple scenarios —>

-
-

£,/
A i

Business strategy cannot respond to changes in the
future

The discussion never reaches a consensus on future
perspectives

Suspected of lacking business resilience

Business management can flexibly respond to future
change

The discussion takes places without any subjective
viewpoints on future

Management can demonstrate business resilience

How to provide input to management
in terms of climate change

It is effective to convey the effect that climate change solutions have on the value of businesses
through workshops with experts.

Input from multi-stakeholders

Investors and

experts v' ESG investments

v" Requirement of TCFD
Disclosures
v' Engagement
Others
Other

NPO companies
anagement level

NGO M in the same
industry
v' Compliance v" Comparison with

Requests, etc. peer companies, etc.

Business-related departments
Environment-related departments,

v" Changes in consumer preferences
v Specific impacts of climate change on your company, etc.

» There are increasingly frequent requests
from multi-stakeholders for responses to
climate change. While there are cases
where management hears about these
trends directly, there are also cases
where those messages don’t reach
management.

In such a case, it is important to compile
the status of requests from multi-
stakeholders, and input to management
through study groups with experts and
other means that responding to
climate change can affect corporate
value.

Continuing to input the results of climate
change-related scenario analysis from
the second round and after onward will
further deepen management’s
understanding of the specific
opportunities/risks related to climate
change for the company.




Create an execution team for scenario analysis

The implementation of scenario analysis requires internal involvement.
It is important to involve business divisions from the initial stage and have them consider

climate change as “a company risk”

Pattern A

Pattern B

Get relevant divisions and departments involved
in the course of scenario analysis
X Image

@
®
©

Business
Divisions

Environment and
CSR
IR

Accounting and
Finance

@

Corporate Planning

Develop internal teams and start scenario analysis

X Image

Business

Accounting and
Divisions

oo Finance Management

3

Scenario analysis team

Environment and CSR Corporate

Planning

Management

Advantages

v' Easy to start

v" Minimum burden on each division/department

Disadvantage

v" Internal coordination needed in the scenario analysis
process

v" Long process from the environment/CSR division to

management

Advantages

v' Divisions are cooperative as internal coordination is
completed in advance

v' The process swiftly reaches top management as a
well-coordinated team performs analysis

Disadvantage
v' Takes time to start analysis
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¥___Great burden on each division/department

The following use cases exist as examples for involving operation divisions
for companies that have implemented scenario analysis.
Effectively leveraging management’s commitment and using narratives suited to each division/department are
useful strategies, and daily communication of information within the company will also help promote understanding.

Narratives for each operation division

and not being limited to environmental measures.

| ] It may be good to put the focus on how the company as a whole can reduce its CO2 emissions through the contributions of
various areas such as products and procurement, rather than concentrating only on reducing emissions from processes. Framing
it in such a way could promote greater participation from each operation division.

u Since each operation division is connected, we can motivate them by having each operation division consider strategies they
can implement and come up with a storyline for what to do. The important thing is showing what they can do as a business,

Effectively leveraging management’s commitment

think should be corrected, please let us know”.

s
B We communicate with operation divisions in the following manner: “we are planning to discuss the results we
reviewed based on external data at the management committee, so if there is anything that you as a division

B The backing of management’s commitment allows us to use the momentum to involve operation divisions

(m  There are many other issues besides climate change, and some might argue that those issues should be
addressed first. However, we emphasize that there is a need for us to focus on measures against climate
change, as this is something that is required of us as a company.

B Having management position climate change measures as a priority issue enables us to gain operation
\____divisions’ understanding that this is an important issue for the company. )

Strengthening communication of information within the company

B We started communicating information within the company about the TCFD recommendations from the

beginning stage of their implementation, so there was no sense of resistance internally as our staff was already

aware of them.

B When it became time to proceed with the scenario analysis, each division responded quickly by assigning

members to the scenario analysis team.




How to involve each operation division @

Operation divisions should also take the lead and be involved in the scenario analysis process.
In the initial stages, it is assumed that operation divisions will provide interviews/data regarding the analysis
results from ESG/sustainability-related departments.

Companies
undertaking
scenario
analysis for the
first time

Structure for conducting
scenario analysis

How operation divisions
are involved

Positions in the operation
division that are involved

v" Departments or other
units responsible for
ESG/sustainability will
take the lead in
conducting scenario
analysis and interviews
with operation divisions

Provide data to those
conducting scenario
analysis

Provide feedback on
analysis results (for
analysis conducted by
other divisions)

v" Not specified

v" However, the responsible
parties within the
operation division should
understand the
significance and
overview of scenario
analysis

Companies
continuing to
conduct
scenario
analysis

ESG/sustainability-
related departments
perform a secretarial role

Operation divisions
conduct scenario
analysis/intra-divisional
interviews

Provide data to those
conducting scenario
analysis

Conduct scenario
analysis for related
target areas

Intra-divisional interviews

v' Positions closest to decision

making processes should be
involved, as it will be
necessary to involve
operation division members
in tasks such as data
collection and promoting
countermeasures

1
1
1
|
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
T
1
1
1
1
1
1
1
1
1
1
1
1
|
|
1
1
1
1
1
1
1

Preparation @

Choose target for analysis

By defining the scope in terms of sales composition, relation to climate change, and difficulty of data
collection, companies can conduct scenario analysis in accordance with their business model. Gradually
expanding the scope of scenario analysis after the second round will enable a more comprehensive analysis.

ltem Options for Scenario Analysis Scenario (Example)
Region Domestic Overseas
OSCOPG. @ Some businesses All businesses
perations
Corporate Only for the scope of consolidated . .
. . Entire supply chain
scope financial statements

Proposal for selection D
Identify scope of business based
on sales composition ratio

[Sales composition (%)]
Business C

Business B 33.3% SHF Business A

iLet's analyze business A and ‘

\? business B, which have a /

large sales composition

Proposal for selection @
Identify scope of business based

on relevance to climate change
[CO2 emissions (tCO2)]

Business C

123,456 Business A

3,549

Business B

Consider businesses A and C,
which emit a large amount of
Cco2.

Proposal for selection @

Identify the scope based on

difficulty of data collection

[CO2 emissions (tC0O2)]
Foreign | Abundant internal
branchX @ data
Foreign = . T
branchy Nomemaldata
Foreign | . . T
branchz NoMMemaldata

@ As for the overseas business,
\\ start with X with ample data/




Choose time horizon to conduct scenario analysis

It is important to choose a time horizon with maximum benefit to the company by comparing the merits and
demerits of factors from a perspective of project length, amount of internal involvement, and effect of
physical risks

[Forecast of global average surface temperature] (Difference from the 1986-2005 average)

6 ! ! 1 | ! |
| Difference in the I

4 - worldview depending on
| when is being analyzed

4° C scenario

2

2 —
i 2° C scenario
D __ 1 1 lt """"""""" 1
I I 11.5° C scenario!
_2 T : T = T T T :'|: _______________
2000 2030 2050 2100

[Discussions on time horizon decisions raised in support projects (examples)]

Abundant data available for reference Possibility that the impact of physical risk is

2030 Relatively easy to link with business plans ls)r:f(:::nd that the impact on the company will

Cooperation may be difficult (cannot involve
2050 «  Physical risks are emerging. the company) because there is distance from
the time horizon of the business plan

Source: AR5 SYR Chart SPM.6, IEA, "ETP2017," UNEP, "The Emission Gap Report 2015
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2. Scenario Analysis - Key Points of Practice

2-2. STEP2. Assess materiality of climate-related risks

:Chapter 2 Scenario Analysis - Key Points of Practice

' This chapter explains how to practically undertake scenario analysis and describes key
1points of its practice, based on use cases performed by companies under the support



Assess materiality of climate-related risks:
What are the current and anticipated organizational exposures to climate-related risks and

opportunities?
C TASK FORCE
I m CLIMATE-RELATED
FINANCIAL
DISCLOSURES

(Notes in red: Points to consider in each step were added after the support program.)

Ensure governance
Is in place

which internal (and external) stakeholders

Integrate scenario analysis into strategic planning and/or enterprise risk management processes.
Assign oversight to relevant board committees/subcommittees.
Identi

to involve and how.

Get management
and operation
divisions involved!

Assess materiality of
climate-related risks

Market and
Technology | Reputation
Shifts

Policy and
Legal

Physical
Risks

What are the current and
anticipated organizational
exposures to climate-related
risks and opportunities?

Do these have the potential to

3 | Identify and define

4 Evaluate business

range of scenarios

Scenarios inclusive of a
range of transition and
physical risks relevant to
the organization

What scenarios (and
narratives) are appropriate,
given the exposures?
Consider input parameters,
assumptions, and analytical

Identify potential

impacts

Impact on:

*Input costs
*Operating costs
*Revenues

*Supply chain
*Business interruption
*Timing

Evaluate the potential effects
on the organization’s strategic
and financial position under
each of the defined scenarios.

responses

Responses might include
*Changes to business
model

*Changes to portfolio mix
Investments in
capabilities and
technologies

Use the results to identify
applicable, realistic decisions
to manage the identified risks
and opportunities.

Identify key sensitivities. What adjustments to
strategic/financial plans would

be needed?

choices. What reference
scenario(s) should be used?

be material in the future? Are
stakeholders concerned?

4.'?

Do not narrow down!
Take multiple scenarios
into account.

Pick and choose from
your industry
and company viewpoint!

Try not to seek
too much accuracy!

Clearly imagine a future world
under certain assumptions!

Disclose information

Document the process; communicate to relevant parties: Be prepared to disclose - .
from readers’ viewpoint!

key inputs, assumptions, analytical methods, outputs, and potential management responses

6 Documentation and
disclose

Sources: The Task Force on Climate related Financial Disclosures, “Technical Supplement The Use of Scenario Analysis in Disclosure of Climate
2.15 Related Risks and Opportunities”, June 2017.

[Overview]
List risk items, identify the potential impacts on business, and assess materiality of
climate-related risks

Assess the materiality of
climate-related risks

Identify potential impacts on
business

List risk items

Conduct risk assessment based
on scale of impact (large to
small) and determine how

From the list of risk and
opportunities, qualitatively
describe the potential impact on

List the risks and opportunities
related to targeted business

areas . . o
business important it is
Risks and Opportunities Business impact Assess
ment

Small classification | Index Discussion: Risks Discussion: Opportunities

The introduction of carbon prices is expected to reduce the >
demand for fossil fuels (to reduce the demand for petroleum
plants), which will have a medium-scale impact on PL.

Developments in carbon tax markets could create new opportunities in low-
carbon energy markets, such as hydrogen, CCU and bio-based chemical
industries and decentralized utilties

nage [

> The market for green energy, hydrogen, etc. is expected to expand with
targets/policies of each Revenue [~ Regulatory tightening affects orders for fossil-fuel-derived the advancement of policy support, and the demand for plant and
country (including plants, affecting PL energy transportation, etc_is expected to increase, creating business
'subsidies) ‘opportunities.
> Alternatives to coal such as LNG and natural gas may increase demand
In the energy mix Revenuo |~ Larae impact on PL due to changes in fossil fuel-derived for plant production, which can be an opportunity as well as a risk
Change power generation rate, which affects plant orders > Increased demand for green energy creates new business
Transition > Promoting LNG and natural gas as low-carbon fuels creates business
Risk ~ Significant impact on PL due to decrease in demand for opportunities in new markets (increased exports and imports in North Larae.
Erigy Dariaind Revenue|  Gasoline and decrease in orders for petroleum refineries e A
> Smaller plant size and diversification of customers and
e > New opportunities could emerge in low-carbon energy markets, such as
feglons reduced business opporfunities: hydrogen, CCU and bio-based chemical industries and decentralized uilties
> Promoting LNG and natural gas as low-carbon fuels creates business
> Influence on PL due to the spread of electric vehicles innew markets (increased exports and imports in North
Spread of low-carbon | peenue | reduced demand for gasoline, etc., affecting the volume of America and Asia) ! i 3
orders received for petroleum plants. > New opportunities could emerge in low-carbon energy markets, such as
hydrogen, CCU and bio-based chemical industries and decentralized uilties
Developing next- Revenue | Popularization of decarbonizing materials (bio-plastics, etc.) > New opportunities could emerge in low-carbon energy markets, such
generation Spend- | reduces the market size of petroleum products and has a as hydrogen, CCU and bio-based chemical industries and decentralized
technologies ing large impact on orders for petroleum refineries utilities
Changes in customer
reputation, changes in > Die investment accelerated for oil and LNG, and plant orders
investor reputation, | Revenue | declined or were suspended. In addition, the posiponement and [> Investors' evaluation improves due to orders received for projects aimed at [
Other |rising mean Spend- | cancelation of projects have an impact on PL. realizing a low-carbon society such as renewable ener =
'temperatures, rising ing |> Construction delays caused by extreme weather conditions have |> Expected increase in demand for plant resilient to natural disasters, etc ey
sea levels, and extreme an impact on PL due to increased construction costs, etc
|weather conditions

0 Note

To what extent should the risk assessment be conducted? ]

Source: This Practical Guide (example of Chiyoda Corporation: 3-43)
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[Stage1: List risk items]
List risk and opportunity categories for targeted business areas

Risks and Opportunities Related to Cli

Carbon price

Classification

Carbon emissions targets/policies i age

lcountry \/
Policy i .

Regulation |Energy-saving policy
External reports |
(Industry-specific reports,

/ \ \ etc.) j ISubsidies for renewable energy, etc.
‘ Trag;iktion Ichanges in the energy mix
Market IChanges in energy demand

Changes in important products/prices

Fossil fuel subsidies

Diffusion of renewable energy and energy-
saving technologies

Technologies

TCFD Recommended

: Changes in customer reputation
\ Disclosures / / \ Reputation

|Changes in investor's reputation
CDP responses from |Increase in average temperature

competitors —

IChanges in rainfall and weather patterns
Chronic
Physical I
Other external Risk IRising sea level
information
\(CDP responses, etc.)) Acute lIncreasing severity of extreme weather
conditions
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[Stage 2: Identify potential impacts on business]
From the list of risk and opportunity items, qualitatively describe the potential impact on
business

Business impact

\msx Discussion: Risks Discussion: Opportunities
> The introduction of carbon prices is expected to reduce the > Davelopments in carbon tax markets could create new opportunities in low- I
Revenue | demand for fossil fuels (to reduce the demand for petroleum carbon energy markets, such as hydrogen, CCU and bio-based chemical
plants), which will have a medium-scale impact on PL. industries and decentralized utiities
- The market for green energy, hydrogen. etc. is expected to expand with
=¥ Revenue |~ Reaulatory tightening affects orders for fossil-fuel-derived the advancement of policy support, and the demand for plant and
plants, affecting PL energy transportation, etc. s expected fo i creating business

v

Alternatives to coal such as LNG and natural gas may increase demand
Revenue | Large impact on PL due to changes in fossil fuel-derived for plant production, which can be an opportunity as well as a risk
power generation rate, which affects plant orders Increased demand for green energy creates new business I

v

It is important to
consider not only the

v

Promoting LNG and natural gas as low-carbon fuels creates business
opportunities in new markets (increased exports and imports in North
America and Asia)

New opportunities could emerge in low-carbon energy markets, such as

> Significant impact on PL due to decrease in demand for
gasoline and decrease in orders for petroleum refineries

> Smaller plant size and diversification of customers and

Energy Demand Revenue

v

e - o 3 v 1
regions reduced business opportunities. hydrogen, CCU and bio-based chemical industries and decentralized uti co m pa n\[ s I’I s ks b ut
> Promoting LNG and natural gas as low-carbon fuels creates business I 't rt 't'
> Influence on PL due to the spread of electric vehicles, opportunities in new markets (increased exports and imports in North also Its OD DO unities.
Revenue |  reduced demand for gasoline, etc., affecting the volume of America and Asia)

N

orders received for petroleum plants.

New opportunities could emerge in low-carbon energy markets, such as
hydrogen, CCU and bio-based chemical industries and decentralized utilties

Revenue |~ Popularization of decarbonizing materials (bio-plastics, etc.) [~ New opportunities could emerge in low-carbon energy markets, such
Spend- | reduces the market size of petroleum products and has a as hydrogen, CCU and bio-based chemical industries and decentralized

Separate and examine
risks and opportunities

ing large impact on orders for petroleum refineries utilities
d > Die investment accelerated for oil and LNG, and plant orders
Revenue | declined or were suspended. In addition, the postponement and [> Investors' evaluation improves due to orders received for projects aimed at I

Spend- | cancellation of projects have an impact on PL. realizing a low-carbon society such as renewable energy.

Other

ing |> Construction delays caused by extreme weather conditions have |> Expected increase in demand for plant resilient to natural disasters, etc
an impact on PL due to increased construction costs, stc

E— ——

CDP Describe the possible impact in a narrative manner through
responses discussions with related parties within the company, based
from on the company ‘s business model, etc. If the analysis is to

be conducted in the second round, it may be a good idea to
include external stakeholders in the discussion.

External reports and other external . . ey
K Discussions with internal stakeholders j

Source: This Practical Guide (example of Chiyoda Corporation: 3-43)
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competitors




[Stage3: Materiality assessment of climate-related risks]
Conduct risk assessment based on scale of impact (large to small)

i isks and opportunities tie
Business Risks and rtunities tied
impact to business impact
« Polici d lati Comparison of each risk and \
e Carbon price olicies and regulations opportunity item from the perspective of
« Changes in important of each country the size of the business impact for
clicfs oroducts/prices + Changes in rainfall and N\ the company
weather conditions Example: Describe risks and
opportunities that impact in a wide
range, and those that relate to
. Describe those that have no impact
Mmix . on one’s business as “Small” and
* Changes in the “Medium” for others.
reputation of customers

and investors

Examples of Analysis (Changes

* Energy-savmg PO.I'Cy « Diffusion of in Important Products)
* Fossil fuel subsidies renewable/energy-saving _ _
+ Subsidies for renewable technologies fs'""el raw ma‘e":‘t'_s ac‘;"t';"‘
. .. or a large proportion o e
energy, etc. Rising sea _Ievels ) cost of sales, the business
+ Energy demand * Increasing in severity of impact may be “large.”

extreme weather conditions

* Improving efficiency
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0 To what extent should the risk assessment be conducted?

Assessing materiality of risks after categorizing them by differences in products (by sector)
and affected supply chains (by supply chain) enables an analysis
that is convincing to management

Example D
Materiality assessment \ Materiality assessment of rish
of risks by sector by supply chain

Materiality assessment Materiality assessment of

of risks by sector risks by supply Chain
Risk Item Risk Item

X Y z

Transpo

ement | rtation Sales

Risk A Large Medium| Small Large|Large| Small |Medium

Risk B Small | Small (Large Risk B small | small |Large|Large

Opportunity C Large (Medium|Medium Opportunity C Large (Medium|Medium| Small

Opportunity D Medium|Large|Large Opportunity D Medium|Large |[Large|Large

N N\l /
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2. Scenario Analysis - Key Points of Practice

2-3. STEP3. Identify and define range of scenarios

‘Chapter 2 Scenario Analysis - Key Points of Practice

' This chapter explains how to practically undertake scenario analysis and describes key i
ipoints of its practice, based on use cases performed by companies under the support

2-21

Identify and define range of scenarios:
What scenarios (and narratives) are appropriate, given the exposures?

“TEP (Notes in red: Points to consider in each step were added after the support program.)

Get management
and operation
divisions involved!

Integrate scenario analysis into strategic planning and/or enterprise risk management processes.
. Assign oversight to relevant board committees/subcommittees.
[ Is in place Identify which internal (and external) stakeholders to involve and how.

TCPD [

Ensure governance

2

Assess materiality of 3 Identify and define 4 Evaluate business S Identify potential
climate-related risks range of scenarios impacts responses
Market and

Technology | Reputation
Shifts

Impact on:

*Input costs
*Operating costs
*Revenues

*Supply chain
*Business interruption

Responses might include
*Changes to business

Scenarios inclusive of a
model

range of transition and
physical risks relevant to
the organization

*Changes to portfolio mix
*Investments in

Policy and §  Physical capabilities and

Legal RISKS *Timing technologies
What are the current and What scenarios (and Evaluate the potential effects Use the results to identify
anticipated organizational narratives) are appropriate, on the organization’s strategic applicable, realistic decisions
exposures to climate-related given the exposures? and financial position under to manage the identified risks
risks and opportunities? Consider input parameters, each of the defined scenarios. and opportunities.
Do these have the potential to assumptions, and analytical Identify key sensitivities. What adjustments to
be material in the future? Are choices. What reference strategic/financial plans would
stakeholders concerned? scenario(s) should be used? be needed?
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Do not narrow down!
Take multiple scenarios
into account.

Pick and choose from 4.'/

your industry
and company viewpoint!

6 Documentation and Document the process; communicate to relevant parties: Be prepared to disclose
I disclose key inputs, assumptions, analytical methods, outputs, and potential management responses

Try not to seek
too much accuracy!

N
Clearly imagine a future world
under certain assumptions!

Sources: The Task Force on Climate related Financial Disclosures, “Technical Supplement The Use of Scenario Analysis in Disclosure of Climate
205 Related Risks and Opportunities”, June 2017.

Disclose information
from readers’ viewpoint!



[Overview]
Choose scenarios, obtain forecast information on parameters, and shape the worldview

Choose scenarios

Choose a number of scenarios with
different temperature targets,
including “lower than 2°C”,

Obtain forecast information on
relevant parameters (variables)

Obtain objective forecast
information of relevant parameters
on each risk and opportunity items,

and identify the effects to the
company in further detail.

Shape the worldview in

consideration of stakeholders

Based on forecast information,
shape the company’s worldview
such as future stakeholders’
performance, and work towards
achieving internal and external
consensus by incorporating the
perspectives from outside of
company (If needed).

[ [selected scenarios)
122°Cand 4°C scenarios have been selected for transition risks as of 2030 and
physical risks as of 2050

Den
[Projected average global surface temperature change] a'c @7

(compared with the average from 1986-2005)
6 L

[ 2] [Step3: Identify and Define range of scen:

\arios]
Assumptions based on scientific evidence (such as IEA)

Prior to 2030, the cl
a

th
same in both

Th et

O note

What kind of scenarios
should be chosen?

What kind of scenario is the
1.5°C scenario? D@

{5coararoupcere)
The 4°C worldview in 2030 e 27 st

Buyers Govemment

Industry

How to coordinate the
worldview with each
business division?

Sources: This Practical Guide (example of ORIX Asset Management Corporation 3-38, example of KAJIMA Corporation 3-65, example of Mitsui Mining &
Smelting Co., Ltd. 3-127)
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[Stage1: Choose scenarios]
We will select scenarios from multiple temperature ranges, including the below 2°C scenario,
in order to respond to an uncertain future

[Forecast of global averages surface temperature]
(Difference from the 1986-2005 average)

2000
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Definition of the 4°C (2.7°C or

above) scenario

4°C scenario:

The temperature will rise 3.2-5.4°C above pre-
industrial levels, unless more rigorous
measures are taken.

2°C or above (2.7°C -4°C) scenatrio:

The temperature will rise 2.7-4.0°C above pre-
industrial levels, unless more rigorous
measures are taken.

2030

2050

2100

v Almost the same temperature changes would occur in the

2°C and 4 °C scenarios by 2030

v

It is important to draw an appropriate transition path

focusing on decarbonization by 2050 for each timeframe

selected in the scenario analysis

Sources: AR5 SYR Chart SPM.6, "ETP2017," UNEP, "The Emission Gap Report 2015, Global Warming including the 2°C or lower scenario
of 1.5°C (IPCC).

2°C scenario:
The temperature will rise 0.9-2.3°C above pre-
industrial levels, if strict measures are taken.

i(Reference) 1.5 °C scenario:

iThe temperature will rise less than 1.5°C
'above pre-industrial levels with high

| probability, if fundamental system migration
1is achieved

L

Scenario analysis in the TCFD
recommendations indicates applying
multiple temperature scenarios



0 What kind of scenarios should be chosen?

Selecting scenarios with temperature ranges and worldviews with as much variation as possible will help “eliminate
the unexpected”. It is important to consider the characteristics and parameters of each scenario and choose a scenario
that matches the company’s industry and situation, investor trends, and trends for domestic and international policies.

Companies that continue to conduct scenario analysis may want to consider using a 1.5°C scenario.

IEA WEO SSP (shared Socioeconomic PRI IPR
(World Energy Outlook) Pathways) (Inevitable Policy Response)

Scenario

/tempera |
ture

range

Lists medium- to long-term energy
market forecasts
v Lists future information
(quantitative/qualitative) related to
energy

+ Socioeconomic scenario based on
recent policies and the
socioeconomic environment

v'Lists the macroeconomic
information scenarios are
based on for each scenario

Scenario for climate-related policies
that are likely to be implemented in
the short term
v'Lists qualitative and
quantitative forecasts for
climate-related policies

SSP1 SSP2 SSP3 SSP4 SSP5

CPS (Current Policies, removed in 2020)

v

RCP 6.0
(below 4°C)

STEPS (Stated Policies)
DRS (Delayed Recovery, added in 2020)

FPS (Forecast Policy Scenario)

4

SDS (Sustainable Development)

(V)
Incomplete

RCP 1.9
(1.5°C)

NZE 2050
(Net Zero Emissions by 2050, added in 2020)

v

*RCP stands for Representative Concentration Pathways. The subsequent values
are the radiative forcing values (for example, RCP 2.6 indicates a radiative forcing
increase of 2.6W/m2 by the end of the 21st century compared to pre-industrial

levels)

i /. Climate models corresponding to
| RCPs exist '
L (/_)-Some _portions lacking models . ____:

of each scenario

Sources: IEA website, Riahi et al. (2017) htips://doi.org/10.1016/.gloenvcha.2016.05.009 , PRI website
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@ What kind of scenario is the 1.5°C scenario? @

The Paris Agreement indicated that efforts will be pursued to keep the global average temperature increase well
below 2°C and to keep it at 1.5°C compared to pre-industrial levels.

In October 2018, the Intergovernmental Panel on Climate Change (IPCC) prepared a special report on the effects
of a 1.5°C global warming and the pathways through which it can emit greenhouse gases.

- See the Appendix for the overview and parameters

Impact difference between
2°C and 1.5°C scenario
(Examples)

1.5° C scenario 2° C scenario

Greenhouse gas emissions pathways to 1.5 °C

Characteristics of four illustrative model pathways

Different mitigation strategies can achieve the net emissions reductions that would be required to follow a
pathway that limits global warming to 1.5°C with no or limited overshoot. All pathways use Carbon Dioxide
Removal (CDR), but the amount varies across pathways, as do the relative contributions of Bioenergy with
Carbon Capture and Storage (BECCS) and removals in the Agriculture, Forestry and Other Land Use (AFOLU)
sector. This has implications for emissions and several other pathway characteristics.

e '92"1e[')5'5e BY| Rise of 26~77cm | Rise of 30~93cm

Insects: 6% Insects:18%

infouri

Breakdown of contributions to global net CO2
Fossilfuel and industry @ AFOLU BECCS

Bilion tonnes €O, per year (GHCOxy1) Billon tonnes CO; per yeor (GHCD/yr)

Billion tonnes CO, peryear (GICOs/yr)

ive model p: 3%

Bilion tomnes €O, per year (GHCOxA)

Biological
species loss

decrease

Plants:8% decrease
Vertebrates: 4%
decrease

decrease
Plants:16%
decrease
Vertebrates:8%
decrease

Disappearance
frequency of sea
ice in the Arctic
Ocean during
summer

Once in 100 years

Once in 10 years

Decrease ratio of
catches

1.5 million tons

3.0 million tons

Impacts on coral
reef

Approximately
70%~90% dies

Mostly annihilated

Source: Global Warming of 1.5° C (IPCC)
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P\ P4
| -

P3: Amiddle-of-the Pa:

A A

patiems, Emissions reductions a adoption of greenhouse-gas-intensive

onlyCORaption iy achiev ht

means, making
nor BECCS are used. fimited societal acceptabiity for BECCS. through the deployment of BECCS.

Examples of 4 representative pathways (P1 to P4) are listed.

P1: Low energy demand. No use of CCS
P2: Wide focus on sustainability

P3: Middle of the road scenario (business as usual)

P4: Expected use of CCS




Information has been released on a portion of parameters for the 1.5°C scenario.
Parameter information such as the following can be obtained for the 1.5°C scenario and the 2°C scenario.

Parameter n n n n o n o n
(example) Parameter information allowing comparison of the 1.5°C scenario and 2°C scenario
1 12 1
10 0 ‘ \ y e
o BT I. The following carbon prices are predicted:
15 X 5 . .
g M " I'H m l In the below 1.5°C scenario:
3 @ HE E. il . . 2030: 135 USD/ACO2 +
Carbon tax F S “oiTH - 2050: 245 USD/tCO2 +
(2030/2050) s “owl: LT In the 2°C and above scenario:
g g l . - , Below 15°C[7] (ISt . 2030: 15 USD/ACO2 +
i i3 Cionos oo e +  2050: 45 USD/tCO2 +
] ——Lower 2°C[69] gD
1 —— Higher 2 °C [51]
10 Other scenarios
2030 2050 2070 2100
Figure 1.1 = Total primary energy demand by fuel and scenario In the 1.5°C scenario, the fo||0wing changes
2019 Change 2019 are predicted compared to 2019:
i) 479001 = g 2000 Renewable energy/nuclear power demand
< s L increases by approximately 2,200Mtoe
) #2000 =) 0 ”ﬁ = Fossil fuel (coal, oil, gas) and biomass
Change in 5000 demand decreases by approximately
primary energy 2000 - 4.700Mtoe ]
demand B In the 2°C scenario, the following changes are
_ Vb - predlcted compared to 2019:
(2019 - 2030) SL000! 555 N = Renewable energy/nuclear power demand
&t increases by approximately 1,700Mtoe
STEPS DRS SDS NZE205( Fossil fuel (coal, oil, gas) and biomass
mCoal mOll mGas Nuclear  mRenewables  mTraditional use of biomass demand decreases by approximately
2,700Mtoe

Sources: IPCC “Global Warming of 1.5°C” (Carbon tax); IEA “World Energy Outlook 2020” (Change in primary energy demand)
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[Step 2: Obtain forecast information on parameters (variables)]
Obtain forecast information on parameters and identify the effects to the company

in further detail

List of Risks and Opportunities

Parameters list

[Step 3: Identify and define range of scenarios] O R
IEA’s and Other Assumptions based on Scientific Grounds

World Energy
Outlook

2019

Scenario Report
(IEAWEO, IEA ETP (Energy Technology

K Perspectives) etc.)

External reports

CIVi'mate Change Impact

(Industry-specific reports, academic Assessment Tools

papers, etc.)

(Physical Risk Map, Hazard Map, etc.)

=See Appendix for examples of parameters.

Source: This Practical Guide (example of CHIYODA Corporation: 3-43, 44)
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[Stage 3: Shape the worldview in consideration of stakeholders]

Based on forecast information, shape the company’s worldview such as future stakeholders’
performance and work towards achieving internal and external consensus by incorporating
the perspectives from outside of company (if needed)

Components of the worldview surrounding the company (e.g.)

Legal systems and regulations related to i
Government risks !
© sk ses (7)(3) Policies to promote opportunities |

/
[Scenario group definition] ’)7 age —————————————————————————————————————

The 4°C worldview in 2030  cempersures or 27 anigher

Physical sk I

Trends, technologies and tendencies i
Industry related to climate change that are !

mainstream in the industry

Sellers Government
(raw material suppliers) T Lt DN O
e ot vty e e

______________________________________

1
Customer trends and tendencies affecting !
products, businesses, and services we !
1
1
1

(Customers)

provide

______________________________________

Seller Trends affecting raw materials and costs
(Suppliers) required for business

______________________________________

Businesses themselves and new entrants
who can change supply chains

It would be useful to aim for building internal @ | EEE.
;:onsenstu_sdaft(:r mcorpora.tmg(:he tpers;()iectltv es d Substitute Substitutes, etc., that could affect the i
rom outsi e_o compaf‘y In order to understan market for the products, businesses, and |
comprehensive worldview. product services provided :

New comer

Source: This Practical Guide (example of Mitsui Mining & Smelting Co., Ltd.: 3-127)
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It is important to create a worldview that can convince relevant departments including business division
through dialogue. In order to encourage relevant department members to think of climate change as their
own problem, and to share the scenario's meaning and perspective, it is important to have a written
narrative or some type of visualization to facilitate discussion.

Points in the discussion with each
department to coordinate the

Worldview (draft) developed by the Scenario worldview (Example)

Analysis Tea

[Scenario group defintion]

oo o //77a Are there any discrepancies in the
) 9@ worldview, technology, products, etc.,

The 4°C worldview in 2030 cnsaunscrzro o related to each business?

Nonferrous metais ind : Is it a worldview that is likely to occur in
| Now entrants Buyers the future relative to the behavior of the

Sellers

Bl_JS_'r_‘ess sellers and buyers who interact with us in
Divisions our day-to-day operations?

Sellers

Are there any discrepancies compared
with the company's management
strategy?

(Substitutes)
>

Are there any prospects for the future
Corpor_ate compared to the industry outlook
Planning mentioned in our daily operations?

Source: This Practical Guide (example of Mitsui Mining & Smelting Co., Ltd.: 3-127)
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2. Scenario Analysis - Key Points of Practice

2-4. STEP4. Evaluate business impacts

‘Chapter 2 Scenario Analysis - Key Points of Practice

' This chapter explains how to practically undertake scenario analysis and describes key i
ipoints of its practice, based on use cases performed by companies under the support

Evaluate business impacts:
Evaluate the potential effects on the organization’s strategic and financial position under each
of the defined scenarios.

FIN
C m ‘ DISCLOS
1 Integrate scenario analysis into strategic planning and/or enterprise risk management processes.

En_sure governance Assign oversight to relevant board committees/subcommittees.
[ Is in place Identify which internal (and external) stakeholders to involve and how.

Get management
and operation
divisions involved!

2

Assess materiality of 3 Identify and define 4 Evaluate business S Identify potential
climate-related risks range of scenarios impacts responses
Market and

Technology | Reputation
Shifts

Impact on:

*Input costs
*Operating costs
*Revenues

*Supply chain
*Business interruption

Responses might include
*Changes to business

Scenarios inclusive of a
model

range of transition and
physical risks relevant to
the organization

*Changes to portfolio mix
*Investments in

Policy and §  Physical capabilities and

Legal RISKS *Timing technologies
What are the current and What scenarios (and Evaluate the potential effects Use the results to identify
anticipated organizational narratives) are appropriate, on the organization’s strategic applicable, realistic decisions
exposures to climate-related given the exposures? and financial position under to manage the identified risks
risks and opportunities? Consider input parameters, each of the defined scenarios. and opportunities.
Do these have the potential to assumptions, and analytical Identify key sensitivities. What adjustments to
be material in the future? Are choices. What reference strategic/financial plans would
stakeholders concerned? scenario(s) should be used? be needed?

a7

Do not narrow down!
Take multiple scenarios
into account.

Pick and choose from
your industry
and company viewpoint!

Try not to seek
too much accuracy!

.
Clearly imagine a future world
under certain assumptions!

Disclose information
from readers’ viewpoint!

6 Documentation and Document the process; communicate to relevant parties: Be prepared to disclose
I disclose key inputs, assumptions, analytical methods, outputs, and potential management responses

Sources: The Task Force on Climate related Financial Disclosures, “Technical Supplement The Use of Scenario Analysis in Disclosure of Climate
2.3 Related Risks and Opportunities”, June 2017.



[Overview]

Estimate the financial impact on P/L and B/S, then compare the gap between future
perspectives and financial items in the business as usual

Identify potential financial items
affected by risks and opportunities

Identify which financial indicators
are possibly affected by business
impact of climate change

Consider calculation formula and
estimate financial impact

Consider calculation formula for
risks that can be estimated, then
estimate the financial impact based
on internal information

Be aware of the gap between future

outlook and financial indicators in
the business as usual

Based on the estimated results, be
aware of the scale of impact on the
future outlook

| 4] [Step4: Evaluate business impacts]
Considering the impact of each key driving force on the income statement (P/L)

(Ghanges in deman

[Step &: Evaluate business impacts]
‘Summary of estimated isk items

w5 ) ) =

business.

Mg | @ s Wit ks | S

™ | @ e e o
s =

3 [Business impact evaluation: 4°C scenario] P |
““1n the 4°C scenario,

es are used to keep the impact of reduced revenue
rcent

No new intiatives introduced Iniatives

What kind of internal data can be
used for estimation?

How do we treat data that cannot
be quantitatively estimated?

Source: This Practical Guide (example of KAJIMA CORPORATION: 3-68, example of KAGOME Co., Ltd.: 3-146, example of ORIX Asset Management

Corporation: 3-37)
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[Stage1: Identify potential financial items affected by risks and opportunities]
Identify which financial items of P/L and B/S are affected by risks and opportunities

Increased sales due to

Decline in demand
for plants due to
tightening regulations

-

@nge in operating reven@

affected by climate change

the expansion of CCUS market

Ey

(STEP2)

Materiality assessment of risks

Risks=Opportunities Impact on businesses

Ass

Indi
cat Consideration:Risks
or

Minor
Classification

ess
me
nt

Each country’s
Trans |CO2 emissi
ition |target/Policies
Risks | (Subsidies
included)

Pro

fit affecting PL.

Ti affects ordering fossil
fuel-delivered plants, which results in

Lar Net
ge .
income

( Change in raw material \
procurement costs
due to climate change

Price hike of

steels

N\ 2,

( Fluctuation of carbon tax \

Burden of collecting

carbon tax for
Scope 1 and 2 emission

\ Etc.
Damage of physical risk

Increased cost of damage

due to increase
frequency of flood

\ =)

It is crucial to differentiate “Profit” and “Cost” at first (as Fluctuation of profit X Profit ratio =
Fluctuation of profit, which also indicates that the impact can be largely different.)

1 . .
! : === Business impact
1



@ What kind of internal data can be used for estimation?

By using data that is commonly used by business divisions (e.g. sales information by
business/products, operational costs, cost structure, greenhouse gas emissions), it is

possible to create estimations close to actual company conditions

Information available for consideration Methods for collecting information

Current and future sales and
operating income by business
segment
(Targets for net sales and operating income)

v" Refer to the company's long-term management targets, etc.
In the absence of relevant information, it is possible to
calculate the current value using CAGR (annual growth rate),

v

etc.

Sales forecasts and targets for related
products in the future
(By product)

Hearings from business divisions, corporate planning,

etc.

If owned, also collect information on future market
conditions normally used by relevant departments.

Current operating costs
(Electricity and fuel prices, electricity and fuel
consumption, etc.)

Hearings from business divisions, corporate planning,

etc.

Information on the cost structure of
raw materials
(Amount of raw materials used, procurement
cost, etc.)

Hearings from business divisions, corporate planning,

etc.

If owned, also collect information on future market
conditions normally used by relevant departments.

Current and future GHG emissions
(Scope 1 and 2, Scope3 if needed)

Refer to the company's environment-related targets, etc.
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[Stage2: Consider calculation formula and estimate financial impact]

Consider calculation formula for financial indicator that can be estimated, then estimate the
financial impact based on internal information

\

[ )
Change in perating revenues

affected

Revenue/Profit
of plant
(Yen/Year)

Revenue/Profit yv¢ due to the expansion

of CCUS (%)

by climate change

Decline in demand rate
for plant due to
tightening regulations
(%)

Increased rate of profit

of CCUS market
(%)

«++ Internal information to use (Example)

2-

G === Business impact
36

Net income

Cost of steels
(Yen/Year)

( Change in raw material
procurement costs
due to climate change

Price hike rate
of steels

Scope 1,2
GHG
emissions
(t-CO2)

Carbon tax for Scope
1,2 GHG emissions
(Yen/t-CO2)

Damage cost of flood
in the past financial
year (Yen/Year)

( Damage of physical risks

Increased rate of
damage cost due
to increased frequency
of flood (%)




g U U0 < Sd Udld d d U D ( d d c < dlEeU

Regarding qualitative information or information with little scientific basis, measures such as
continuous monitoring and interviews with external experts could be methods for evaluation.
It is important to identify evaluated/unevaluated risks and clarify the next action

[Examples of actions for risks that cannot
be quantified]
Validity of Interviews with outside experts

Risk Item quantitative Review status v' Hearings with external experts such as
estimation of research institutes and experts regarding risks
business impact that could not be calculated

Risk A Possible Considered v The results of the hearings are stored as
qualitative information.

Risk B Possible Considered

Risk C

— Continuous internal monitoring

Risk D v Continuously monitor to obtain up-to-date
information on risks.

Risk E Possible Considered
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[Stage 3: Be aware of the gap between future outlook and financial indicators in the business as usual]
Based on the estimated results, be aware of the scale of impact on the future outlook

2-

[ [Business impact evaluation: 4°C scenaric] a'cfl> o)
1°C scenario, atives are used to keep the impact of reduced revenue
app i 0 perce

PE

Mo new initiatives introduced Initiativas
I
BE ‘ .L
B B m pr—
[ =

Understand the impact of climate change on business prospects (future

management targets and plans)
v" What risks and opportunities have a greater impact?
v’ ltis possible to understand the extent to which climate change threatens the
business prospects for future management and targets. In some sectors and
industries, the impact may be smaller than anticipated.

Source: This Practical Guide (example of ORIX Asset Management Corporation: 3-37)
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2. Scenario Analysis - Key Points of Practice

2-5. STEPS. Identify potential responses

‘Chapter 2 Scenario Analysis - Key Points of Practice

' This chapter explains how to practically undertake scenario analysis and describes key i
ipoints of its practice, based on use cases performed by companies under the support

2-39

Identify potential responses:
Use the results to identify applicable, realistic decisions to manage the identified risks and
opportunities.

TCFD i

“TEP (Notes in red: Points to consider in each step were added after the support program.)

- — - - o Get management
Integrate scenario analysis into strategic planning and/or enterprise risk management processes. )
En_sure governance Assign oversight to relevant board committees/subcommittees. and operation
I Is in place Identify which internal (and external) stakeholders to involve and how. divisions involved!
2 Assess materiality of 3 Identify and define 4 Evaluate business S Identify potential
climate-related risks range of scenarios impacts responses

Market and
Technology | Reputation
Shifts

Impact on:

*Input costs
*Operating costs
*Revenues

*Supply chain
*Business interruption

Responses might include
*Changes to business

Scenarios inclusive of a
model

range of transition and
physical risks relevant to
the organization

*Changes to portfolio mix
*Investments in

Policy and §  Physical capabilities and

Legal RISKS *Timing technologies
What are the current and What scenarios (and Evaluate the potential effects Use the results to identify
anticipated organizational narratives) are appropriate, on the organization’s strategic applicable, realistic decisions
exposures to climate-related given the exposures? and financial position under to manage the identified risks
risks and opportunities? Consider input parameters, each of the defined scenarios. and opportunities.
Do these have the potential to assumptions, and analytical Identify key sensitivities. What adjustments to
be material in the future? Are choices. What reference strategic/financial plans would
stakeholders concerned? scenario(s) should be used? be needed?

a7

Do not narrow down!
Take multiple scenarios
into account.

Pick and choose from
your industry
and company viewpoint!

Try not to seek
too much accuracy!

Clearly imagine a future world
under certain assumptions!

Disclose information
from readers’ viewpoint!

6 Documentation and Document the process; communicate to relevant parties: Be prepared to disclose
I disclose key inputs, assumptions, analytical methods, outputs, and potential management responses

Sources: The Task Force on Climate related Financial Disclosures, “Technical Supplement The Use of Scenario Analysis in Disclosure of Climate
240 Related Risks and Opportunities”, June 2017.



[STEP5 Definitions of Actions/ Target of Practical Guide]

Practical Guide demonstrates flows for “integration of climate change into business
management (inclusion of climate change into medium term business plan)” as it is crucial
for countermeasures involving business model transformation.

transformation responding to

!
I
I
1 =Business model
I
I

climate change,
Managements =Portfolio transformation
P h ase 3 -Investments for technologies
Consideration of establishing an Incorporating climate
--------------------------------- organizational structure and its change into medium |
practical actions, and scenario term business plan
Relevant analysis procedure P
Departments
. Incorporating climate
(Operatlon change into business plan
DIVISIOI’\S) Consideration of future actions for
---------------------------- responding to risks and acquiring sl Sttt
opportunities
Scenario Analysis | Phase 1
Team Understanding of current in-house

response to climate-related risks

and opportunities

Relevant In-house Actions that could be Actions on medium

Department Actions s_uggeste(! by undertaken by !'el.evant term business plan
Scenario Analysis departments within the that includ limat
Solutions team current medium term at includes climate

change

business plan

Company’s commitment to actions
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[Overview]
Understand company’s current status on risk management, consider countermeasures, and
establish practical action plans and an organizational structure

Establish an organizational
structure and consider practical
countermeasures and how to
proceed scenario analysis
Regarding climate-related risks with Establish an organizational structure in
great financial impact, it is important to order to promote countermeasures,
understand the company’s current and take practical actions cooperating
status for risk management. If with relevant department. And also
necessary, confirm the current status consider how to proceed with scenario

Consider future countermeasures

Understand company’s current

. for climate-related risk management
status on risk management

and seizing opportunities

Consider practical countermeasures
for risks and opportunities with great
financial impact

of rival companies analysis
Tnifiatives for Fuft Examples of Future Wi FUJIFILM . R P—— = la1alm
Risk Resﬂnse Valut from tunavation For items with large business impact, future countermeasures were examined.
Itis necessary that meets market needs. Future challenges

Possible "risk preparations" for future scenarios

= Ve make scenarios and set their backgrounds for forward-ooKing assessments, and oy
analyze the transition-related cpportunities.

(@ Promote actuibesto reduce CO; during consinuction Issues 1o be addressed going forward include upgrading and bulding a system
O

carbon materials
& Securing renewekie snergy

Carbonprice | Updats and review of technology

Development of parameters

ey | THshNan oo ‘ Adoption of the Japaness version of SSP
S — scenario onalysis ‘
2 Devscamentof angneating snd sonstrction -
technologles foranewablo energy fcilles Razoarch of oth
@ Pusutof ZEBprofisbity snd comion
Developmentoflabor savag consiuctontechnoogy

stics
Regulation Physical risk

| Transition risk

Developingnext- |
generation g
echnologies

with rolated

Collaboration | 1 gcuigation of evaluation method |

{ i To build a system
Increasingseveri L
extrem: g

of, e
weatherconditions

@ Developmentand wtizaton ofhazard maps Business continuity | Establishment of a monitoring system
(Flood camage) '

incorporat knowledge
@ Construstion that contributes to the sirengtheningof

rationai resilence including buddings and stuctures X
L e . x

0 Note

What steps should be taken in
the future?

What kind of organizational
structures are suitable after
conducting scenario analysis?

How will scenario analysis
results be used in management?

Source: This Practical Guide (examples of FUJIFILM Holdings Corporation: 3-108, Kajima Corporation: 3-70, Development Bank of Japan Inc.: 3-23)
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[Stage1: Understand company’s current status on risks management and seizing opportunities]
Regarding climate-related risks and opportunities with great financial impact, it is important
to understand the company’s current status for risk management.

If necessary, confirm the current status of rival companies

Status of the Status of responses by competitors
Risks and Opportunities company's own
response ‘ Company X ‘ ‘ Company Y ‘ Company Z

] i x
Risk B J
_ 1 Organizing || =
REERL LI the status of
Risk D I the m Benchmark Survey of Competitors'
'S company's || Responses
Opportunity E own
| responses ||| | |
Opportunity F ]
B - - -

It is a suggestion to conduct comparative analysis on the company and
competitors regarding risk management
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[Stage 2: Consider countermeasures for climate-related risk management and seizing opportunities]
Consider practical countermeasures for risks and opportunities with great financial impact

m Future business impact Countermeasures (Example)

» Change in business model

2° ¢ v' Consideration of procuring
. Operating income -JPY X trillion alternative materials
Sl v" Investments in low carbon
I technology
 Strengthen supply chain
performance considering climate
4° C change
. (0] tingi -JPYY trilli
scenario J perafing income rion v" Promote response to BCP
v"Invest to improve quality of
R

raw materials

It will become important to plan resilient countermeasures that can be used in any situation.
Companies may also try deciding on a rough direction for countermeasures as a bare
minimum before going on to consider specific countermeasures in the course of ongoing
implementation.
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[Stage 3: Establish practical action plans and an organizational structure]
Establish an organizational structure in order to implement countermeasures and take
practical actions cooperating with relevant department.

And also consider how to proceed with scenario analysis

Response

Future Actions (Example)

i it [ 1 Taking practical actions cooperating with
(Example) Establish an organizational structure 9P relevant depa rtme%t 9 How to proceed with scenario ana
v' Dissemination of the results of v' Interviews with experts on
scenario analysis within the important risks and opportunities
company (including managements) for which there is little information
Currently orforafew |, Gajning an agreement from }
months managements on the needs for
establishing an organizational
structure in order to promote
countermeasures
v' Establishing an organizational v" Cooperating with relevant v' Establishment of a monitoring
structure in order to promote department and take practical system for scenario analysis
countermeasures through actions aligned with existing o
explaining to relevant department business plans that is relatively |* Monitoring
~ 1 year easy to implement
v' Beginning practical consideration
with relevant department for new
actions
L Incorporating climate change into medium term business plan
As needed (timings
may differ for each v" Encourage dialogue with stakeholders on climate change to create markets
compan
pany) Introduction of internal carbon pricing as a mechanism to promote low-carbon investment

| Consider scenario analysis procedure, establishing an organizational structure , and getting relevant i
i department involved in the course of scenario analysis, alongside with proceeding the incorporation of |
[ climate change into medium term business plan :

Internal Carbon Pricing is carbon prices set by companies and used within them.
It is one potential countermeasure, and is a “mechanism” that promotes decarbonization.

(Column) What is Internal Carbon Pricing?

> Internal Carbon Pricing is the price of carbon estimated internally by the company, and is a mechanism for
promoting low-carbon investment by companies
» ltis a method used in corporate planning, and is leveraged in incentives for promoting energy efficiency, the identification of

revenue opportunities and risks, and in guiding investment decisions .
A orice is blaced Companies ~N
rice is placed on . ..
P ptac A price is placed on carbon emissions
carbon emissions
(€ (&) P
& § é = B
1] E
Company’s Divisions
National/local internal office
governments ) .
CO2 reduction CO2 reduction
initiatives change initiatives change
. J

Systems related to carbon

. . Internal Carbon Pricing
pricing

ee “Utilization Guidelines for Internal Carbon Pricing” published by the Ministry of the Environment

or information on
Source: TCD, “Recommendations of the Task Force on Climate-related Financial Disclosures” (2017.6)
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aHow will scenario analysis results be used in management?

It is important that climate change be included in the process of business strategy planning.
One tip is to include climate change into the nearest midterm management plan

Report the results of scenario
analysis to managements ,'

Management

® Report the results of scenario
analysis to managements

¥ Under the Ministry’s support program,
| itis required to conduct “A debrief

Establish an organizational
structure and take practical
actions cooperating with
relevant department

Incorporate climate change
into medium term business
plan

® Creation of the medium

r term business plan

Alignment of target level and practical
measures for achieving the targets in
the medium term business plan

one’s company” (the results of the
scenario analysis) for managements

session on climate change impacts on ||

Responding
to Risks and
Opportunities

: [Results of the FY2018 Ministry of the
Environment Scenario Analysis Support
Project]

Company-wide deployment of scenario
analysis

Materialization of countermeasures for
risk management and seizing
opportunities

Establishment of a system to promote
the above

department specializing in the integration
of IR/Sustainability as the understanding

,,,,,,,,,,,,,,,,,,,,,, 7 —

Company A: Established a new

Input of external environment
1

of management progressed. Periodic
discussions with executives on TCFD

held at the Sustainability Committee

Company B: Improved understanding of
management and launched a team for
climate change management. Executive

Promoting
Scenario
Analysis

abuey9 ajew|n

Monitoring of risks and
opportunities

Establishment of a system to
promote the above

® Consider indicators and
targets linked to medium
term business plan

® Continuation of monitoring

. Vice President assumes chairmanship
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@ What kind of organizational structures are suitable after

conducting

scenario analysis?

It may be suggested to create a cross-sectional organization directly under the corporate planning
department that deals with climate change to give effectiveness to the result of scenario analysis

[ As a cross-sectional organization with climate
change as a company-wide theme

|

Philosophy

Vision

Management
Strategy

Climate Change Measures Division

Business XX Division CSR

Divisions

Collaborate under
common goals

Collaborate under
common goals
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Input scenario
analysis results

Division

Philosophy
Vision

Management
Strategy

Measures

CSR
Division

Business XX Division

Divisions .

/,,"Cooperation on

(_climate change ;
is limited

/,,"Cooperation on
(_climate change ;
is limited ~ /

limate Change




@ Actions to be taken for the next step?

The goal of scenario analysis is to integrate climate change with business management, and to enhance
corporate value. With scenario analysis, it aims to continue the cycle of disclosing information and
rebuilding an organizational structure (integration with business management).

Towards improving
corporate value

i Continuously conducting |
scenario analysis
as a cycle

‘ Managements rebuild |
- an organizational structure |
based on feedbacks

(Through disclosure it

encourages)

Beginning dialogue with multi-
stake holders/

Improving corporate value

(Through scenario analysis it Corporate
encourages) Management

incorporating climate change Managements receive

into business plans reactions
for the disclosure

Begin disclosing with

Scenario what one’s company can

Analysis

Begin to work on . ' Structure for
scenario analysis adnagtemzr_\ S conducting
understandings scenario analysis

2. Scenario Analysis - Key Points of Practice

2-6. STEP6. Document and disclose information

:Chapter 2 Scenario Analysis - Key Points of Practice

' This chapter explains how to practically undertake scenario analysis and describes key
1points of its practice, based on use cases performed by companies under the support
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[Overview]

Describe the positioning of scenario analysis in the TCFD’s recommended disclosure items
and the results obtained from each step; use appropriate disclosure to achieve increased
corporate value

Describe the relationship between the Describe the results
TCFD’s recommended disclosure items -
and the scenario analysis obtained from each Step
Describe the positioning of the
scenario analysis within the TCFD’s Described the results obtained

recommended disclosure items (11

items total). from scenario analysis for

Show the overall picture using each step
contrast charts, etc.
et oot bimen (e TCFD" [Stage 2: Describe the results obtained from each step (1/2)]
items (11 it 1t e Describe the results of scenario analysis conducted in each step

STEP3: Identify and define range of sc:

the TCFD

*It may also be helpful to reference TCFD Guidance 2.0

“What” and “how much” should be
disclosed?

[Stage 1: Describe the relationship between the TCFD’s recommended disclosure items and the scenario analysis]
Describe the positioning of the scenario analysis within the TCFD’s recommended disclosure
items (11 items total).Show the overall picture using contrast charts, etc.

Recommended disclosure items in the TCFD recommendations

disclosure

Governance: Disclose the organization’s governance around climate-related risks and opportunities

a) Describe the board's oversight of climate-related risks and opportunities p.-XX-XX
b) Describe management's role in assessing and managing risks and opportunities p.XX-XX
Strategy: Disclose the actual and potential impacts of climate-related risks and opportunities on the organization’s businesses,
strategy and financial planning (when important)

a) Describe the climate-related risks and opportunities the organization has identified over the short, medium, and long term p.XX-XX
b) Describe the impact of climate-related risks and opportunities on the organization’s businesses, strategy, and financial planning p_XX-XX
c) Describe the resilience of the organization’s strategy, taking into consideration different climate-related scenarios, including the 2°C or lower scenario p_XX-XX
R anageme D ose the processe ed b e orga ation to ide asse and manage ate-related

a) Describe the organization’s processes for identifying and assessing climate-related risks p.-XX-XX
b) Describe the organization’s processes for managing climate-related risks p.XX-XX
c) Describe how processes for identifying, assessing, and managing climate-related risks are integrated into the organization’s overall risk management p_XX-XX

Metrics and targets: Disclose the metrics and targets used to assess and manage relevant climate-related risks and opportunities

(when important)

a) Disclose the metrics used by the organization to assess climate-related risks and opportunities in line with its strategy and risk management process p_XX-XX
b) Disclose Scope1, Scope 2, and, if appropriate, Scope 3 greenhouse gas (GHG) emissions, and the related risks p.XX-XX
c) Describe the targets used by the organization to manage climate-related risks/opportunities and performance against targets p_XX-XX

i Showing scenario analysis’s positioning in the TCFD’s recommended disclosure items i
: allows companies to show the overall picture of TCFD disclosure |

Source: Prepared based on TCFD, “Recommendations of the Task Force on Climate-related Financial Disclosures” (Final version), 2017, page 19
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[Stage 2: Describe the results obtained from each step (1/2)]

Describe the results of scenario analysis conducted in each step

Visual examples of describing results for each step

o s

The 4°C worldview in 2030

STEP4: Evaluate business impacts

T TBusiness impact o
—1In the 4°C scei
downto

o]
are used to keep the impact of reduced revenue

wc]

STEPS: Identify potential responses

Examples of Future’ FUJIFILM
(Risk o rom nnovation

Possible "risk preparations™for future scenarios

Carbonprice

Plastics
Regulation

Increasing severlty

ofextreme
weatherconditions
(Fiood damage)

Sources: This Practical Guide (examples of CHIYODA Corporation: 3-43, Mitsui Mining & Smelting Co., Ltd.: 3-127, ORIX Asset Management Corporation 3-37,

FUJIFILM Holdings Corporation: 3-108)
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[Stage 2: Describe the results obtained from each step (2/2)]

It is important to describe climate change-related governance, as well as what was

understood from the scenario analysis results and how the company plans to respond

Results of interviews with investors/experts

analysis.

It is not the disclosure itself that will be evaluated; showing the results of risk/opportunity identification and the effect
scenario analysis results have on management strategy is the important thing

v' Increasing corporate value is the top priority, and disclosure is needed in cases where climate change is a significant factor for
this. Consequently, if climate change does not have materiality for the company, then there is no need to conduct a detailed

v ltis not the disclosure itself that will be evaluated; what is important is using qualitative terms to communicate the company’s
current initiatives/future initiatives. Disclosures should be made on the assumption that dialogue will take place and describe
the scenario analysis in an easy-to-understand manner as a starting point for discussion.

v’ For scenario analysis disclosures, investors want to know how the results of the scenario analysis will affect management
strategy. | am concerned that there will be companies that make scenario analysis an end in itself.

D

v’ Status of climate change-related governance structure

v Information of data used as the basis for each scenario analysis

v
v' Current/future initiatives toward risks/opportunities identified from the scenario analysis
v/ Narrative for climate change-related value creation based on scenario analysis results

v" How the company will proceed with scenario analysis and achieve the goals

isclosing the following will make it easier to describe the resilience of the organization’s climate change-related strategies
STEP1 (2-9-11)

STEP3 (2-25 - 28)

STEP5 (2-43, 44)
Example disclosure (2-56, 57)
STEPS5 (2-49),
Example disclosure (2-58,59)

STEPS5 (2-45)

Explanation of the company’s appropriate transition toward decarbonization by 2050

e e e e e e — — -

Source: Prepared based on interviews conducted by the Ministry of the Environment in FY2020 toward 30 investors and experts
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0 “What” and “how much” should be disclosed?

Investors are not necessarily looking for "quantitative™ information on the results of scenario analysis. They
are focused on the impact on operations, such as management's involvement and how scenario analysis
results are leveraged in the company's business and management.

Results of interviews with investors/experts

' What is important is whether the company has a structure that allows it to proceed with scenario analysis, as well as
For management's understanding
beginning | v Scenario analysis is an area which is not yet covered by mainstream discussions in company management. Because of this, many companies

A . have outsourced the first round of scenario analysis to external consultants in their corporate planning and so on, and it is questionable whether
scenar_lo : the company has established a structure that enables it to tackle scenario analysis on its own
analySls ' v While involving external experts is a good tactic, investors are more concerned about how the company's senior management understands

sk hem oard

ﬁ?i?f;:::::::;y §This area is the core of scenario analysis, and risks/opportunities affecting businesses should be explained in detail
risks . v This area is the core of scenario analysis, and should be explained in detail

. : The reasons for scenario selection should be explained. If unique viewpoints have been added, these must be
Identify and | : - .
' explained in detail

deflne range : v The reasons for scenarios being selected are important, as opinions on scenarios may vary according to the industry
Of scenarios w v If the company has added its own variables to the parameters, specific explanation is needed, as side-by-side comparisons with other companies cannot be made in such cases
| v/ The bare minimum of analysis required in the future, as well as data and assumptions, should be made clear

: Opinions concerning quantitative information varied, with some investors saying that they had no problem with the current
' qualitative information

Evaluate w v There is no international consensus on the methodology for impact evaluation, and at present, investors may be satisfied with qualitative information. It is expected that demand for
business quantitative information will be determined by the future actions of financial supervisory authorities and the influence those actions have on financial institutions and general business

. : companies afterward
impacts |

. v Rather than providing figures, it may be better to disclose the process for internal discussions and have direct dialogue concerning impacts that cannot be publicly disclosed
: v Investors want to know how climate change will affect business, so the company should put a theoretical image of this into figures, even if it is only a rough one
| v Forthe 1.5°C scenario, companies may want to consider first assessing the impact from carbon tax, as there is data currently available for this

Identify Investors are focused on how the results of scenario analysis will be leveraged in the company's business and management
potential ' v Investors are focused on how the results of scenario analysis will be leveraged in the company's business and management ;

v ltis also important to express how climate change risks / sustainability issues will be addressed in strategies and which kinds of actions are
R EUELER insufficient

Source: Prepared based on interviews conducted by the Ministry of the Environment in FY2020 toward 30 investors and experts

[Examples of how to show the organization's strategic resilience @:

Panasonic (electrical appliances/machinery/communications)]

Panasonic shows the organization’'s strategic resilience through stating that the impact from the possible
risks in each scenario is minor, or that the company has implemented countermeasures against them

The analysis shows the organization's strategic resilience by stating that the impacts in the scenario

analysis results are minor / are already being addressed

Scenario Analysis

World Energy Outiook 2017 (WEO2017) Issued by the International Energy Agency (IEA) presents the New Policies
Scenario (NPS=4 degree scenario), a set of policies 1o realize the targets set by various countries in the Paris Agreement,
and the Sustainable Development Scenario (SDS-2 degree scenario) that could “hold the increase in the global average

temperature to well below 2°G above pre-Industrial levels” If exacuted. Possible risks Risk impacts, cou ntermeasu res

Towards realization of Environment Vision 2050, we analyzed the impact of climate change on our business based on the
said scenarios, discussed the countermeasures, and verified the resilience of our strategy.

Respective SDS and NPS were created on the assumption that the average temperature would rise 2°C or 4°C by 2100.

» Impact is minor due to the company
Assuming that we continue the current business activities, we analyzed the Impact of climate change on our business as of c a rbon .
2030. . . already making efforts toward CO2
SDS, the 2°C rise scenario, forecasts rapid changes in soclety to restrain greenhouse gas emissions by 2030. For example, p I'I CI n g red UCtIOI"I
the scenario estimates that an emission restriction measure possibly charging mere than 100 doliars per one ton of GOz
emissions, may be adopted. Using this 2°C rise scenario as a reference, we analyzed the impact from reguilation changes
on our business by 2030, assuming that there will be no major impact to the business from physical risks from climate

change, such as water shertages and more frequent abnormal weather conditions. 2o C W” h , f , h

. ill have a significant impact on home
At the same time, using NPS, the 4°C rise scenario, we analyzed the impact from physical changes due to climate change . H B B . _
to our business by 2030, assuming that such impact from physical changes would be greater than that from regulation Changes in ele(?tronlcsdbuflnesses dea“ng Wlth ene rgy
chi 3 : savin roducts

e environmen 9 prod : .
> Share information on environmental

Results of the analyses basad on the 2°C Increase scenario suggest that the burden of GOz emissions would Increase tal laws and .
as carbon pricing Is adopted by the major countries. Howaver, effects of the burden are minor, as we have worked on B laws and regulations and adopt
reducing COz emissions with our preducts through Increase In thelr energy-efficlency and creating and selling energy- reg u Iatl ons cou ntermeas ures by wo rkl n g Wlth
creating products, as well as reduction of GOz emission in manufacturing through roll-out of zero COz model factories, to .
realize the Panasoric Environmental Vision 2050. global sites

When we identify issues that need to be addressed, we gather latest information on relevant environmental regulations,
using the data base on environmental regulations, and shared the information to relevant departments. In the case that

taking some measures s necessary, we share the information and situation with Companies and Business Divisions, and . I m pact on the Supply Chaln and

relevant parties necessary take actions in due time. This ensures that those Issues have minor effects on our businesses. . . . ..
4°C Extreme potential reduction of economic activity
When referring to the 4°C rise scenario, we need to take account of the Impact from the predicted Increase In abnormal H H
weather conditions, such as flooding and tropical storms, on the supply chain, and reduced economic activity in society. weather > Wo rk on deve Ioplng a bus' ness
For example, we experienced large scale flooding in Thalland in 2011 and we suffered massive losses. Although we conti nu ity pla n
arange of cour incaseofa if some disaster hinders our business operations—or

those of any party in the supply chain—sales will be affected and we would still need to direct significant funds to recover
damaged facilities. To prepare for such situations, we create Business Gontinuity Plans (BCP) based on past experience of
damage from abnormal weather conditions. At the beginning of 2012, we established the Business Continuity Management
(BCM) Guidelines that focus on minimizing various risks related to factories and operations in accordance with the BCM
System. As a means to reinforce disaster and accident countermeasures, we have established the Disaster/Accident
Countermeasure Commitiee under the Global and Group Risk Management Committee, which is chaired by the Chief

Source: Panasonic Corporation, "Sustainability Data Book 2020"
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[Examples of how to show the organization's strategic resilience @: NTT DOCOMO (service)]
NTT DOCOMO lists the risks for each scenario and states that the company is already working
on countermeasures linked to medium- to long-term strategy

The analysis shows the organization's strategic resilience through stating that the risks

are already being addressed

Results of Scenario Analysis

A world where average temperatures rise by 4°C
In a world of rising average temperatures, factors such as heavy rains and typhoons are expected to result in various risks and opportunities, giving
rise to initiatives and opportunities focussd on dealing with disasters.

F’fwcasl’c‘\;?::f of the DOCOMO's Risks DOCOMO's Initiatives and Opportunities

Future Initiatives

With respect to the possible futurs impact
of climate change on DOCOMO derived
from our scenario analysis, we found

that such impacts were ganerally being
addressed through DOCOMO's ongoing
initiatives and praparations for achisving
the “Declaration beyond” Medium-Term
Stratagy to 2020 and “DOCOMO Group's
Environmental Targets—Graen Action Plan
2030." Looking ahead, we will expand our
analysis to incorporate the financial impact
based on the results of the scenario

analysis.

Metrics and Targets

Disclosures on our targsts and results

Actte  Heawy rains, tomential . of transmission at base stations . C of di
downpours & Unstarls supply of telecommurication senvicas nemworks
Increased floading + Decline in relibilly ‘Specific Examples
Increased typhoons » Decrease in demand for prociuets and senvices, ~ hrea coverage using muliple base siations
decrease in sales - Estab of mecdium and large zone base siations
_ Bievation of bass station faciliies
- Remote control of service areas
- Reinforsement of emergency power satiroes, doubling of transrrission paths and
aiher measures
* Formulation of the Disaster Preparadness Manuals
« Damage 10 base stations « Installation of barteries at docomo Shops
. f /er Source at b
. operations at sdles and o
‘decine n revenue
+ Cancelation of praducts and senvices due ta Diversifid suppiers
i ions in the suppy chain
Chronic Increased days with Higher electricity costs due to increased consumption | Improved eneray eficiency of air conditioning at telecommurications facilties and data
lemperatures above 30°C | of power Used for oooing faciiies centers (high-eficiency ar ing equipment for improved air flow using outside air)

for managing climate-rolated risks and

Tighter in enesgy

A future where the rise in temperatures is capped below 2°C (1.5°C, for example)
In a world where the riss in average temperatura is capped, we expect stricter regulations aimed at decarbonization and reputational damage
for companies that fall behind. We also expect having to respond to a transition scenario, which may include improving power efficiency in the
telecommunications senvice and afforts to help reduce CO: emissions through ICT services.

o0c0wos e T ——r—

* Higher giobal wanming taxes

* Promotion of higher energy efficiency in the

opportunities are as follows. Pleass refar
to pages 73-74 for actual data on GHG
emissions.

Target 1

Amount of contribution to the reduction
of CO: emissions across society
FY2030 targat: 40 million tons or mors
FY2018 result: 38.4 milion tons

Target 2
Electrical efficiency of
telecommunications services (compared

change actions

corporate image if comorate efforts are deemed passive

Poiicies and  efficiency, carbon pricing and others) * New carbon pricing systems telecommunications industry (raising the eneray
Reguiations: * Risein eleciricity costs due fo the introduction efiiciency of equipment, research on highly efficient
‘of regulations for improving energy efficiency devices, infroduction of inteligent air cenditioning,
= = installation of green base stations)
Recommendations by indusiry groups such | Obstacles to transition 1o 56, expansion of loT and other « Optimal contracts with eleciric power companies
as the GSMA aspects pased by recommendations proposing ‘Zero COs
emissions by 2050" and other requirements
Markets Heightened demand for decarbonization Fewer new tions and more if comporate | » Dx and delivery of senvices and technologies
from cusiomers and comorate cusiomers efforts are desmed insufficient that help reduce CO; emissions
(procurement raquiraments) * Active advertisement of actual CO» emissions
Reputaton  Rise n reputational isk conceming cimate. | Loss of customers and impact on Stock price, and decline n | , eabcions achieved by sing ICT sefvices

= fcient

of v
initiatives by the service

to FY2013)
FY2030 targst: 10 times more
FY2018 result: 7.9 times mors

The company lists physical and transition risks, and describes various initiatives for achieving medium- to long-term

strategies against risks

Source: NTT DOCOMO, Inc. "NTT DOCOMO GROUP SUSTAINABILITY REPORT 2019"
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[Examples of how to show the organization's strategic resilience 3: SEKISUI CHEMICAL
(materials/buildings)]

SEKISUI CHEMICAL describes the scenario worldview and states that the company's
technology is compatible with the scenario

The analysis shows the organization’'s strategic resilience through stating that there are opportunities to

expand business b

leveraging the company's technolog

Scenario (A)

fossil fuels

Automated
driving services

/

Transition to
renewable energy

Departure from =

Decarbonized smart society scenario (2°C x centralized scenario)

Scenarios involving various policies to

U1 UBOUOD UBGIN
Ppaseasou] SUIA[OAU| SOLIRUSIS

frequent disasters due to climate change

control climate change

& o
. ¢ o
" AiDecarbonized smart 58
society scenario . 28
2
— S
@2
;88
i3
EE

Scenarios involving preparation
for increased temperatures and

-->Decreased sales of housing and mobility related products
- Transition to renewable energy

-->Increase in energy procurement costs

- Decreased demand for low-rise housing

-->Decreased sales of housing related products

pportunities ncreased demand for smart infrastructure, remote control systems, etc.
--> Advanced technology utilization and expand services for infrastructure
« Increased demand for power generation/storage products
-->Higher performance of electronic/energy related products
Risks + Decreased car sales due to transition to mobility services

SEKISUI response

[Production activities] Begin converting to renewable energy (introduction of megasolar (USA), SMART HEIM Denki)
[Housing business] Standardize ZEH specs
[Energy] Besgin storage battery business

(IT] Material development to promote improvement of ICT(heat dissipating materials, materials for LED and OLED)

Source: SEKISUI CHEMICAL Co., Ltd, "The SEKISUI CHEMICAL Group's Reponses to Climate Change Issues — Information Disclosure Based on TCFD

Recommendations "
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[Examples of how to show the organization's strategic resilience @: Mitsubishi Chemical Holdings

(materials)]

Mitsubishi Chemical Holdings analyzes business risks and opportunities and uses
quantitative terms to state that there are opportunities for expanding the company's business

Strategy and risk management

Category

Business
opportunities
and risks from
perceived
social issues

Impact on business
scale and risks
from perceived
social issues

Risk management

Report on FY2019

Under APTSIS 20, response to climate change has been identified as a material issue through materiality assessment,
and the risks and opportunities that are recognized as well as core measures have been reported

Moreover, in formulating our medium- to long-term management basic strategy KAITEK] Vision 30 (Kv30) for 2030,
we identified opportunities and risks related to the social issues that the MCHC Group will face over the period to 2030.
Business apportunities, including the following opportunities related to dimate change, have been identified as
growth businesses for the MCHC Group that contribute to solutions to social issues. The Group will expand its scale
and strengthen its profitability through the implementation of the next medium-term management plan.

v Use energy more efficiently: Lighter mobility, electrification solutions, and chemical processes with low
environmental impacts

v Expand renewable energy: Decentralized energy management

v Capture and use GHGs: CO; capture and utilization

¢ Use natural resources: Bio-based polymers

v Recycle resources: Chemical and materials recycling

We quantitatively assess the risk of leaving social issues unmanaged. We recognize the increased carbon tax burden
and reduced profitability due to lower demand for our products as risks that have a particularly large impact in
relation to climate change. We aim to achieve a safe and secure society by minimizing damage and ensuring business
continuity in the event of a large-scale natural disaster while providing sofutions that contribute to disaster
prevention and mitigation.

Related pages

P APTSIS 20: The Group's material
issues (page 29)

P KV30:
- Growth businesses as the
pillars of the portfolio (page 15)
» Risks of leaving social issues
unmanaged (page 14)

P Corporate governance:
Risk management (pages 63-65)
- Measures against major risks

- We aim to increase the percentage of revenue and profit from growth businesses, including the GHG reduction area,
to over 70% and approximately ¥4 trillion or more by 2030.

- We estimate that the risks associated with social issues and structural changes, including climate change, could be as
large as ¥1 trillion in 2030.

| NE
» Sales revenue targets for 2030
(page 16)
+ Risks of leaving social issues
unmanaged (page 14)

-« We will strive to avoid the occurrence of major risks and minimize losses when they occur under our risk
management system (see page 63).

- We view climate change as a risk that is expected to grow further over the medium- to long-term, and we plan to
incorporate it into K¥30 and the next medium-term management plan, and consider how to manage this risk

P Corporate governance:
Risk management [pages 63-65)
» Risk management system
» Measures against major risks
- Measures against future risks

Source: Mitsubishi Chemical Holdings Corporation, "KAITEKI REPORT 2020 Integrated Report"
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3. Scenario Analysis - Practice Cases

__________________________________________________________________________

' Chapter 3. Scenario Analysis - Practice Cases @

iThis chapter explains how scenario analysis is carried out based on
\the support cases of the Ministry of the Environment (18 companies)..



3. Scenario Analysis - Practice Cases

iChapter 3. Scenario Analysis - Practice Cases @
i This chapter explains how scenario analysis is carried out based on the support
icases of the Ministry of the Environment (18 companies). i

[Cases of scenario analysis by sector]
For beginning scenario analysis

For beginning scenario analysis

[ Preparation@ ] [ Preparation@ ] [ Preparation® ] [ Preparation@ ]
Sector Company Gaini —
aining Establiehinalan . .| Setting timeline for
understandings from | organizational structure | Setting target analysis lvsi
managements for scenario analysis QISIVELS
Banks Development Bank of Japan Inc. - - 3-10, 3-11 3-10
Financial Asset .
ORIX Asset Management Corporation - —_ 3-25, 3-26 3-28
Management

Energy Chiyoda Corporation — — 3-42 3-42
Transportation [Kyushu Railway Company — — 3-50 3-54
Buildings  [Kajima CORPORTAION — — 3-62 3-64
Constiuetion ), |\, 0. Corporation — - 3.73,3-74 374

Materials
Shin-Etsu Chemical Co., Ltd. - 3-88 3-87, 3-92, 3-93 3-90
FUJIFILM Holdings Corporation - - 3-98 3-100

Materials
Furukawa Electric Co., Ltd. — — 3-110, 3-111 3-114
Non- Mitsui Mining & Smelting Co., Ltd., — — 3-122, 3-123, 3-124 3-126
Financial Kagome CO.,LTD. — — 3-139 3-141
Food Calbee, Inc. — — 3-156 3-158
Meiji Holdings Co., Ltd. - - 3-165 3-165
Electronic |KYOCERA Corporation — — 3-182 3-183
Equipment  |yASKAWA Electric Corporation — — 3-195 3-198
ASKUL Corporation — — 3-207, 3-208 3-209

Retailing
Seven & i Holdings Co., Ltd. — — 3-222 3-225
Consumer s, .\ o moration — 3-235 3-235 3-235

Product
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[Cases of scenario analysis by sector]
STEP2. Assess materiality of climate-related risks

STEP2. Assess materiality of climate-related risks

Sector Company
Listing risk items Identifying potfantlal impact Assessmg.materlallty of
on business risks
Banks Development Bank of Japan Inc. 3-13 3-13 3-13
Financial Asset
M ORIX Asset Management Corporation 3-27 3-27 3-27
anagement
Energy Chiyoda Corporation 3-43 3-43 3-43
Transportation |Kyushu Railway Company 3-52, 3-53 3-52, 3-53 3-52, 3-53
Buildings  [Kajima CORPORTAION 3-63 3-63 3-63
Construction |, |y Group Corporation 375 3.75 3.75
Materials
Shin-Etsu Chemical Co., Ltd. 3-94 ~ 3-96 3-94 ~ 3-96 3-94 ~ 3-96
FUJIFILM Holdings Corporation 3-99 3-99 3-99
Materials
Furukawa Electric Co., Ltd. 3-113 3-113 3-113
Non- Mitsui Mining & Smelting Co., Ltd., 3-125 3-125 3-125
Financial Kagome CO.,LTD. 3-140 3-140 3-140
Food Calbee, Inc. 3-157 3-157 3-157
Meiji Holdings Co., Ltd. 3-166, 3-167 3-166, 3-167 3-166, 3-167
Electronic |KYOCERA Corporation 3-182 3-182 3-182
Equipment  |YASKAWA Electric Corporation 3-196, 3-197 3-196, 3-197 3-196, 3-197
Sl ASKUL Corporation 3-207, 3-208 3-207, 3-208 3-207, 3-208
etailin
g Seven & i Holdings Co., Ltd. 3-223, 3-224 — 3-223, 3-224
Consumer ;. corporation 3-236, 3-237 3-236, 3-237 3-236, 3-237
Product
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[Cases of scenario analysis by sector]
STEP3. ldentify and define range of scenarios

STEP3. Identify and define range of scenarios

Company Obtaining forecast Shaping worldview in
Choosing scenarios information on relevant consideration of
parameters (viable) stakeholders
Banks Development Bank of Japan Inc. 3-14, 3-15 3-13 ~ 3-15 3-16 ~ 3-19
Financial Asset .
ORIX Asset Management Corporation 3-28 3-29 3-30 ~ 3-34
Management
Energy Chiyoda Corporation 3-42 3-44 3-45, 3-46
Transportation |Kyushu Railway Company 3-54 3-57 3-55, 3-56
Buildings  |Kajima CORPORTAION 3-64 3-65 3-66, 3-67
Constru_ctlon LIXIL Group Corporation 3-74 3-80 3-76 ~ 3-79
Materials
Shin-Etsu Chemical Co., Ltd. 3-90 — —
FUJIFILM Holdings Corporation — 3-100 3-101 ~ 3-104
Materials
Furukawa Electric Co., Ltd. — — 3-115~3-117
Non- Mitsui Mining & Smelting Co., Ltd., 3-126 - 3-127 ~ 3-130
Financial Kagome CO.,LTD. 3-141 3-142 3-143 ~ 3-145
Food Calbee, Inc. 3-158 3-159 3-160, 3-161
Meiji Holdings Co., Ltd. 3-165 3-168 3-169, 3-170
Electronic  |KYOCERA Corporation 3-183 3-184 3-185 ~ 3-188
Equipment |YASKAWA Electric Corporation 3-198 3-199 3-200 ~ 3-203
ASKUL Corporation 3-209 3-210 3-211, 3-212
Retailing
Seven & i Holdings Co., Ltd. 3-225 3-226 3-227, 3-228
gonsumer 1, Gorporation 3-238 3-239 3-240 ~ 3-243
Product
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[Cases of scenario analysis by sector]
STEP4. Evaluate business impacts

STEP4. Evaluate business impacts

Sector Company Identifying potential financial| Considering calculation Being aware of the gap
g . s e between future outlook and
indicators affected by risks formula and estimating i N
Lo " I financial indicators in the
and opportunities financial impact r
business as usual
Banks Development Bank of Japan Inc. - 3-16 ~ 3-20 -
Financial
Asset ORIX As_set Management 3.35 3.35 3.36 ~ 3-39
Management |Corporation
Energy Chiyoda Corporation 3-47 3-47 3-48
Transportation [Kyushu Railway Company 3-58 —_ 3-58
Buildings Kajima CORPORTAION 3-68 — 3-69
Constrl{ctlon LIXIL Group Corporation 3-81 —_ 3-82, 3-83
Materials
Shin-Etsu Chemical Co., Ltd. — 3-91 —
FUJIFILM Holdings Corporation 3-105 3-105 3-106, 3-107
Materials
Furukawa Electric Co., Ltd. — — 3-118, 3-119
Non- Mitsui Mining & Smelting Co., Ltd., 3-131, 3-132 — 3-131,3-132
Financial Kagome CO.,LTD. 3-146 3-146 3-147 ~ 3-148
Food Calbee, Inc. - 3-162 3-162
Meiji Holdings Co., Ltd. 3-171, 3-178 3-171,3-178 3-172, 3-179
Electronic  |KYOCERA Corporation — — 3-189
Equipment  |YASKAWA Electric Corporation 3-204 3-204 —
ASKUL Corporation 3-213, 3-214 — 3-213, 3-214
Retailing
Seven & i Holdings Co., Ltd. 3-229, 3-230 — 3-229, 3-230
Consumer |, ;. Gorporation 3-244 3-244 3-245, 3-246
Product
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[Cases of scenario analysis by sector]
STEP5. Identify potential responses

STEP6. Document and disclose
information

STEPS. Identify potential responses

Sector Company Consider future .ESt?bliSh an Describe the relationship
Understand company’s|  countermeasures for °a'g:"c'::ts'i‘;":r':::;fitc“;r between the TCFD's | Describe the results
current status on risk climate-related risk | * = “  res and howl FécoMmended disclosure obtained from each
management pportuniics toproceed scenaro | {21 SC0 Seenari step
Banks Development Bank of Japan Inc. — 3-22 3-23 — —
Energy  |Chiyoda Corporation - 3-48 - - -
TransportationKyushu Railway Company — 3-59 — 3-60 3-60
Buildings |Kajima CORPORTAION — 3-70, 3-71 - - -
Cc,:/rlzt::i;tlison LIXIL Group Corporation — — 3-84 — —
Shin-Etsu Chemical Co., Ltd. — 3-95, 3-96 3-89 — 3-95, 3-96
FUJIFILM Holdings Corporation 3-108 3-108 — — —
Materials  |Fyrukawa Electric Co., Ltd. — 3-118 ~ 3-120 — — —
Non- Mitsui Mining & Smelting Co., Ltd., — 3-133 3-134~3-136 — 31 235'1251133';’22;136
Financial Kagome CO.,LTD. — 3-149 ~ 3-152 - — -
Food Calbee, Inc. 3-163 3-163 - — -
Meiji Holdings Co., Ltd. 3-173, 3-180 3-173, 3-180 - — -
Electronic |[KYOCERA Corporation 3-190 ~ 3-192 3-190 ~ 3-192 - - -
Equipment |yASKAWA Electric Corporation — 3-205 3-205 — 3-205
- ASKUL Corporation — 3-215, 3-216 3-217 ~ 3-220 — 3-217 ~ 3-220
Retailing Seven & i Holdings Co., Ltd. — 3-233 — — —
Cgp:;lzter Lion Corporation 3-247 3-247 — — —
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[Cases of scenario analysis by sector (in the practical guide ver2.0)]
For beginning scenario analysis,STEP2. Assess materiality of climate-related risks

Sector

Non-
Financial

Company

Preparation®

Gaining understandings
from managements

E:

For beginning scenario analysis

Preparation®

Preparation®

an or
structure for scenario analysis|

Setting target analysis

Preparation@

Setting timeline for
analysis

the practical guide ver2.0

the practical guide ver2.0 3-24

Energy ITOCHU Corporation — _ o
Mitsui O.S.K. Lines, Ltd. — —_ — the practical guide ver2.0 3-39
Transportation Japan Airlines Co., Ltd. — — — the practical guide ver2.0 3-50

Mitsubishi Motors Corporation

the practical guide ver2.0

3-55, 3-58

Products

Buildings/Forest

Sumitomo Forestry Co., Ltd.

the practical guide ver2.0 3-74

'Tokyu Fudosan Holdings
Corporation

the practical guide ver2.0 3-86

the practical guide ver2.0 3-86

S

ector

Company

Listing risk items

STEP2. Assess materiality of climate-related risks

Identifying potential impact on
business

Assessing materiality of risks

the practical guide ver2.0 3-23

the practical guide ver2.0 3-23

Mitsubishi Motors Corporation

Energy ITOCHU Corporation the practical guide ver2.0 3-23
Mitsui O.S.K. Lines, Ltd. the practical guide ver2.0 3-38 the practical guide ver2.0 3-38 the practical guide ver2.0 3-38
Non- | Transportation |Japan Airlines Co., Ltd. the practical guide ver2.0 3-49 the practical guide ver2.0 3-49 the practical guide ver2.0 3-49
Financial the practical guide ver2.0 3-56, 3-59 | the practical guide ver2.0 3-56, 3-59 —

Buildings/Forest|

Sumitomo Forestry Co., Ltd.

the practical guide ver2.0 3-72, 3-73

the practical guide ver2.0 3-72, 3-73

the practical guide ver2.0 3-72, 3-73

Products

'Tokyu Fudosan Holdings Corporation

the practical guide ver2.0 3-87

the practical guide ver2.0 3-87

the practical guide ver2.0 3-87

Source ; Ministry of the Environment, * Practical guide for Scenario Analysis in line with the TCFD recommendations 2" edition”
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[Cases of scenario analysis by sector(in the practical guide ver2.0)]
STEP3. Identify and define range of scenarios, STEP4. Evaluate business impacts

Sector

Non-
Financial

Company

Choosing scenarios

STEP3. Identify and define range of scenarios

Obtaining forecast information
on relevant parameters (viable)

Shaping worldview in
consideration of stakeholders

the practical guide ver2.0 3-26, 3-27

Energy ITOCHU Corporation the practical guide ver2.0 3-24 the practical guide ver2.0 3-25
Mitsui O.S.K. Lines, Ltd. the practical guide ver2.0 3-39 the practical guide ver2.0 3-40, 3-41 | the practical guide ver2.0 3-42 ~ 3-45
Transportation [Japan Airlines Co., Ltd. the practical guide ver2.0 0 3-50 — the practical guide ver2.0 3-51, 3-52

Mitsubishi Motors Corporation

the practical guide ver2.0 3-56, 3-59

the practical guide ver2.0 3-55, 3-58

Buildings/Fores
Products

t/Sumitomo Forestry Co., Ltd.

the practical guide ver2.0 3-74

the practical guide ver2.0 3-81

the practical guide ver2.0 3-75 ~ 3-80

'Tokyu Fudosan Holdings Corporation

the practical guide ver2.0 3-88, 3-90

Sector

Non-
Financial

Energy

Company

ITOCHU Corporation

Identifying potential financial
indicators affected by risks
and opportunities

STEPA4. Evaluate business impacts

Considering calculation
formula and estimating
financial impact

Being aware of the gap
between future outlook and
financial indicators in the
business as usual

the practical guide ver2.0 3-28

Transportation

Mitsui O.S.K. Lines, Ltd.

the practical guide ver2.0 3-46, 3-47

the practical guide ver2.0 3-46,47

Japan Airlines Co., Ltd.

the practical guide ver2.0 3-53

Mitsubishi Motors Corporation

the practical guide ver2.0 3-56, 3-59

Products

Buildings/Forest|

Sumitomo Forestry Co., Ltd.

the practical guide ver2.0 3-83, 3-84

ITokyu Fudosan Holdings Corporation

the practical guide ver2.0 3-89, 3-91

Source; Ministry of the Environment, “ Practical guide for Scenario Analysis in line with the TCFD recommendations 2" edition”
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[Cases of scenario analysis by sector (in the practical guide ver2.0)]
STEPS. Identify potential responses

STEPS. Identify potential responses

Sector Company i e — 1res for an organizational structure
Understand company’s current . N A and consider practical
- climate-related risk and
status on risk management i GER S es and how to proceed
9 opp scenario analysis
Energy ITOCHU Corporation — — —
Mitsui O.S.K. Lines, Ltd. — — —
Transportation [Japan Airlines Co., Ltd. —_ —_ —_
Non- Mitsubishi Motors Corporation — — —
Financial
Buildings/Forest Sumitomo Forestry Co., Ltd. — — —
Products 'Tokyu Fudosan Holdings Corporation —_ —_ —_
Construction . " .
Materials ITOCHU Corporation — the practical guide ver2.0 3-104

Source ; Ministry of the Environment, * Practical guide for Scenario Analysis in line with the TCFD recommendations 2" edition”
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Financial Sector (Banks)
v Practice Case (D:Development Bank of Japan Inc.
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[Overview]

Overview of our scenario analysis

m Scenario analysis of transition risks and analysis of expected impact on loans and investments by 2050
(Principle)

= Focus on technological innovations and risks and opportunities due to policies and regulations aimed at
realizing a low-carbon society and a decarbonized society.

m |t is necessary for us to envision various economic and social scenarios in the future, including climate-related
risks and opportunities, and to consider the optimal portfolios accordingly.

=To take into account socio-economic trends associated with climate change, utilizing the "Shared
Socioeconomic Pathways: SSP" scenarios

m 5 technologies (CCS, EV, biomass, hydrogen, renewable energy) are focused as a trial basis from among
technologies closely related to climate change.

Transition risk [Scope of this analysis (red frame)]
=Each technology is r Policy and Regal _gment opportunity, and th{__Resource efficienc: analyzed and evaluated
by scenario from the vie ednialt | deve i Bl Souids
Market - = Products / Services
Reputation Opportuni Markets
Physical risk - - Resilience
GG | Strategic planning ¥
Risk Management
Chronic ¥y

Financial impact

¥ 7 ¥ HE
Revenue Thoome Cach Flow Statomont | Balance : Assets and liabilities :
Expenditures 4—>| S Capital and financing |
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[Overview]

Sectors to be analyzed

m  We select 3 sectors (A, B, and C) from our “Three
Priority Areas” (Materiality), taking into account the

: balance of money loans and other factors.

_ m  Opinions from departments in the relevant sector are
e e @ also reflected in the analysis.

scvancad frans portation natwerke,
‘ereation of stracive communites

(2 Rebuilding and Reinforcemont Craation, Canversion, and

Our Three Priority Areas

The DBJ Group has established infrastructure, industry, and the regions as its
three priority areas based on the roles it has played and the functions it has
undertaken to date, the social value it has realized, and future changes in the
external environment. Leveraging its professional strengths, the Group is assess-
ing long-term changes in the external environment to provide creative solutions
to issues confronting clients in infrastructure, industry, and the regions and
thereby play a part in creating a sustainable society.

Economic Social
Value Value
Creation Creation

o Rebuild energy and transpor-
Rebuilding of energy systems, more [N infrastructure, upgrade
advanced of transportation networks, public infrastructure
creation of attractive communities [l
Sustainability
Management for Both
Economic and
Social Value

* Gonsuting and adviscry
« Assat mansgement
+ Specialinvesiment Operaticns

Investment of managsment

Commercialization of new New technologies and busi-

*Grisis Respanse Operations technologies, business restructuring to _Nesses (promote innovation)
improve productivity and hone
competitiveness, business
[y — development in global markets
e L Bl
ncustratreutaizaonbasedon | [T
each region
o0, P - ﬁ ) A mqhnal characteristics, overseas [l '99
[1 m @—\ |'1 [’m il hr ~ r“,l mw IR EESG EVETTG ERI L ECRGEN . Play a role connecting regions
I = <= —_ gk inbound tourism, business to Tokyo, regions to regions,
Cummers Communties Employesa Franci mavsors imasters P

succession and regions to the world




[Overview]

Steps to implement scenario analysis

Evaluate

Assess materiality o
climate-related risks

Identify and define
range of scenarios

Risk materiality Selection of Cross-sectoral
assessment scenarios comparisons
e Selection of risk items « SSP

» Assessment of the
importance of risk

Selection of

business impacts

Impact on its portfolio

Definition of
countermeasures

Cross-sectoral
assessment

Concentrated and

timeframe
e 2050

Coverage of our trial

diversified investment
etC' '

Future Challenges

For this analysis, we select assessment of the importance of risk(technologies/policies),
timeframe (2050), and SSP _Scenarios.
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[Evaluation of the importance of risk]

[see f2][3 ) 2] 5]

Risk materiality assessment and analytical perspectives after step 3

@ Selection and assessment of risk items (example)

Risk item Business impact/Uncertainty

Small classification Discussion

m [n the many of scenario

# Introduction of carbon prices to electricity generates additional costs for the
company's power generation and increases the company's expenditure.
Consumer burdens increase when costs are reflected in electricity sales prices,
but consumers are more likely to choose renewable energy that gives them a
competitive advantage in terms of carbon prices.

Carbon price

Dissemination of renewable
energy and energy-saving '

technologies 1 Classify each risk item, and consider and assess the !
Developing next-generation : business impact and uncertainty associated with each item. !
technologies

Assessment analyses, company
classifies each risk item
specifically and assess
the importance risk

Large according to temperature
Ll targets: 1.5°C, 2°C, and
Small 4°C-

Carbon Emissions
Targets/Policies in Each Country

Changes in the energy mix

@ Viewpoints of the analysis after step 3

[Target techpnglogies
Evaluate th based on the
e ent of

e energy
C imited to the

d
on a trial basis

g
2
®

J

-

SE

§3

it

$

HH

<
5

Socio-economic challenges
for adaptation

m Afterwards, we will focus
on "technology" as an
investment opportunity,
which is included in risk
items. In order to
consider the economic
and social factors behind
climate change, analysis
was conducted using the
SSP Scenarios.




[Definition of scenario groups] [stee [ 2 3] 4] 5]

Selection of SSP scenarios

IPCC
temperature zone

Overview
of the worldview

Focusing on

Scenario name i . .
achieving a decarbonized society

International cooperation

Sustain-
able . v Policies for sustainability have been v Assuming a world in which
SSP1 1.5°C Decarbonized adopted, and a decarbonized society is international cooperation is advancing
+ : society worldwide highly likely to be realized. Optimization and the Paris Agreement is respected
methods are applied to renewable
energy.
Nationalism/Regio v Policies on environmental issues are of v Assuming a world that prioritizes
SSP3 4C nalism caused by low priority,.a.nd it is.difficult to achieve domgstic intgrests and valges rather
economic a decarbonizing society. than |ntern_at|ona| cooperation such
disparities as the Paris Agreement
. v The society depended on fossil fuels, v Assuming a worldview based on
o Fossil-fueled but low carbon will progress to some cooperation aimed at by the Paris
SSP5-1 2C Low-c_arbon extent with the use of CCS and other Agreement
society technologies.
FOSSIl-ftl..IeletZ: v Expecting growth depended on fossil v" Assuming a worldview that does not
SSP5-2 4°C conventiona fuels, it is difficult to achieve a presuppose cooperation aimed at by
develo_pment decarbonizing society. the Paris Agreement
v society

Conventional
development
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[Definition of scenario groups] [see J 2 3] 4] 5]

(Reference) Economic and policy background data on SSP1-5 scenarios

Consumption
trend

Physical consumption
decreases in high-income
countries. Expand meat-free
meals

Consumption centeres on
physical consumption,
moderate meat consumption

Mainly physical
consumption

Consumption levels are high
among elites, but low among
others.

Material consumption
tourism and mobility
consumption
Meat-centric life

I SSP1 I I SSP2 I I SSP3 I I SSP4 I I SSP5 I
P i I > RN
,~ Growth rates are highin .7 . y N
. low-and middle-income ’ V' Low-income countries have {
Economic countries. and moderate in Medium, heterogeneous Slow (low) low growth rates. Others are 1 High
growth high-income countries. medium !
I
]
) . . Different conditions for the There is a large gap ) . [, ; ;
m Disparity Disparity narrows in Japan { - gimination of disparities in between Japan and Expansion especially in { Dlszzngnn:;?:v:;::;zly "
S and overseas Japan and overseas overseas. Japan : p
o
]
g. Int tional Enf tof st ¢ Trade is active. Production
o N e:nadlona Medium Medium n orcerrtle_nt_ orstrong Medium : with comparative advantage
3 rade restrictions : of each country
= [
':g" Markets are unified and . Reverse from globalization. Elit | h lobal | Globalization advances
Z |l Globalization |1 production is carried out ; Some deIgLeei_oftf_reedom in Active regional security ite emgo%ﬁ?cstios\sle global ¢ and markets move toward
o i i obalization ici
In each region. p
in each region g olicies ;
1
1
1
1
1
]
]
1

International
cooperation

Environmental
policy

Policy
direction

Relevant
agencies

suoneziueBbiQ paje[day pue saldijod "

1
1
1
1
T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
\

Have the effect

Improved management at
regional and global volume
evels. Strengthening
pollution regulation

Sustainability policy

The state and international
organizations have

\ influence 4

Relatively weak

Although there are concerns
about pollution at the local
level, putting into practice is
successful

Focus less on sustainability

Have a moderate influence

\ international organizations
\

Priority on environmental

issues is low.

Concentration of security-

related policies

Weak influence of

v

Globally unified markets
outside of vulnerable people

Middle-and high-income
countries focus on

Policies that benefit the
business elite

, and business elites

environmental issues, without
measures for vulnerable peopléI

Effective measures for politics

1 Targets for development are
{ achieved, but targets for the

: environment are not achieved.
]
: Focus on domestic policies,
1 but lack of interest in global
; initiatives

: Implementation of policies
:related to free markets, human,
1 resources development, and :
H development i
i To foster a competitive :
market, relevant agencies !
cooperate more closely /

\
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

unification. 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

P 1
wwill
Sa

Source: Brian C. O'Neill et al. (2017) "The roads ahead: Narratives for shared socioeconomic pathways describing world futures in the 21st century”
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[Business impact evaluation]

Steps to evaluate business impact

Lser | 2 )3 a] 5]

[ sepa1 [ swpsz | swpss |
Evaluation of 5 technologies Business impact evaluation Business impact evaluation
(Qualitative & Quantitative) (Qualitative) (Quantitative)
X v Classify of the technological v Evaluate sector impact based on | |v Quantify the degree of impact of
Overview development and acceptance scenario worldview and technology in the scenario and
of i by scenarios. technology evaluation Japan's strengths in technology, and
Evaluation consolidate them into sectoral units to
evaluate "business impact."

v Extract technology-related v Qualitatively evaluate the external | |v*  Select recommended technologies
descriptions from multiple impact of 3 sectors X 4 scenarios for investment by sector and
literature on climate change and using 5Force analyses scenario, and construct our
classify "technological investment portfolio
progress"” into 3 stages v Scored "degree of impact of

. v We conduct simulations for technology” (up to 6 points) from the
Analytical each SSP scenario and viewpoint of necessity of government
methods calculate "degree of support and coverage of technology

technological dissemination" by v' Evaluation of Japan's technological
taking into account the results. strengths on a 3-stage scale based
on comparison with other countries'
policies and budget requests in
Japan
3-16

[Business impact evaluation]

Step 4-1 Diagram

Lser | 2 34l 5]

T

SSP1

Group of scenarios

Scenario name
SSP5-1

mall to medium

v [laximum installable
5, lume: @ @% v
% v IRCS/ primary energy;
g %
5 vIECCS:00%

Similar analysis implemented for each
technology (CCS, EV, biomass, renewable
energy, hydrogen)

Approach to Step 4-1

Degree of

technological
development

Classification of degree of
development (large to small) by
qualitative consideration from the
literature related to technology
[Reference: 3-15]

(Defects of SSP)
No detailed definitions of the degree
of technological development

(Constraints)
Social

acceptability

v Conduct simulations to determine the acceptability of the
technologies in the world view of the assumed scenarios.

Complement

Degree of
technological

dissemination

v' Calculate the degree of
technological dissemination under
the scenario by adding "social
acceptability" to "degree of
technological development".




[Business impact evaluation]

L sep | 230 a] 5]

(Reference) “Degree of technological development” by scenarios

Scenario name
SSP1 SSP3 SSP5-1 SSP5-2
e \
CCs | %k ~ %k % % ~ 3k %k %k Xk 3k ¥ %k %k
E P . " "
Approach to Classification of "Development
_|
@
o (Classification
2 examples)
9 |Bio High (% * %) Medium (* *) Low( *)
B — Reallzatlpn diglesicesi CCS: Technological » CCS: Technology would not
3| | cut. Technologies related to :
° CC(U)s development advances, as well | advance. EOR project would be
BECCS become
o as cost cut promoted
Hy commercialized and spread
¢ B Descriptions on each technology were extracted from several literature on climate change, and discussions were
made based on their tone volumes, etc., and finally, the degree of technological progress was classified into 3
— stages.
m  Due to the nature of the classification, some combinations of technologies and scenarios are represented by ranges
R as shown in the dashed lines.
entrgy
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[Business impact evaluation]

o o o e iy,

[ stee [ 23l 4] 5]

Step 4-2 Diagram: Qualitative evaluation and 5Force analyses

-~ ~ N\
seCtor A New comer I G t
overnmen
(GIObaI) Customer .
<SSP1's worldview>
I : Expected actions <Total sectors> U % Emphasizing global and
national development
and achieving
l sustainability goals
Supplier | v Growtr_1 rate_s: high in low-
(l:ndUStry/ l and middle-income
f . ompany countries but unchanged
<SSP1's worldview> . . <Sub-sector 5> wOUTHIE J
v Globalization: The market is <SSP1's worldview> | , n hlgh-llncome countnles.
unified and production is v Diparities: Narrows in Japan and overseas | Inte_rnqnonal cooperation:
carried out in each region. I ,acth'ev'tr,‘g b(l)th iaati
<Total sectors> <Total sectors> <Sub-sector 6> 1 internationa’ mitiga Ili?nnate
Describe sectoral impact in a narrative manner based on scenario worldview and evaluation of ard
technology
Conduct similar analyses by sector and by scenario ]g;t;’tf
These analyses clarify the relationship between "sectors" and "technologies" related to climate change [iobai
Based on these analyses, construct technology portfolio for investment (Step 4-3)
i <Sub-sector 7> ! <Sub-sector 5>
|
| <Sub-sector 6>
I <Sub-sector 7>
A 7\ _J




[Business impact evaluation] Lsep |2 3)f4] 5]

Approach to evaluate business impact

m Quantify "degree of impact of technology" and "Japan ‘s strengths" for relative evaluation.
Based on these results, construct technology portfolio to conduct business impact evaluation

v Based on 5Force analyses, select v Scored as "degree of technological v Evaluation of Japan's technological
recommended technologies for impact" (up to 6 points) by adding strengths on a scale of small to large
investment by sector and scenario, consistency with global data to "degree "Strengths” in this analysis: Defined as an
and construct our investment portfolio of technological dissemination" evaluation ratio whether Japan has the
in each sector selected in STEP1. uniqueness of its technology and has the

potential to promote it worldwide in the future.
[Reference: 3-18]

Technology portfolio =| Evaluation points (0 to 6) X | Evaluation ratio (0.5 to 1.5)

Evaluation
Summary /— -\ /— -\ -\

Sector Technologies )4 D_egree of Technological advantage

impact
X X X X
) . Assistance of the Japanese
Scenario Scenario
government
Business impact Total points (4 grade evaluation: ++ to ——)
3-20
[Business impact evaluation] [ sep |2 3)fa] 5]

(Reference) Approach to evaluate Japan's technology strengths

m Setting technologies in which Japanese companies have relative advantages

Evaluation | Points Significance of Evaluation
A. Technological advantages (Current strengths)

v Japan has a high degree of uniqueness
* % %k 1.5 regarding technology, and the size of the
government's budget is also large.

Weak

Re-energy

Strong

Hydrogen i

1 v" Medium both in terms of technical
uniqueness and budget size in Japan

v Other countries are ahead of the other
* 0.5 countries in terms of technology, and the
budget is low.

Evaluation Standards

A. Current strengths

« Comparing the content of reports published by the government
and related organizations, if the technology strategy is unique, it
is evaluated as strong, and if the technology is implemented in
Europe, Central America, it is evaluated as weak, depending on
the strategy's expansion.

B. Assistance of the Japanese government

« Referring to METI's "Outline of Resource and Energy Related
Budget" for FY2020, evaluation is made on a big scale when the
budget is JPY50 billion or more, on a medium scale when the
budget is JPY10 billion or more, and on a small scale when the
budget is less than JPY10 billion.
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Note: Created based on information as of February 2019
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Definition of Countermeasures [seo [ 23] 4 )5]

Step 4-3 Diagram: Business impact evaluation

m Consider the priority of investment based on the evaluation of business impact

]
1 . ags
i SectorA Sector B Sector C Investment priorities
] + ++ +~
1

SsP1 | |
H Approach to Business Impact Assessment
1

,,,,,,,,,,, JI,,,,,,,,,,,,,,, -
! ) B For each scenario, the total points are calculated based on “the impact
I and strength assessments” of the evaluated 5 technologies. Based on

SSP3 1 . . .
! this evaluation, we set a threshold value and evaluate it on a scale from
! ++to--4.

”””””” }' ) B They are allocated to each sector, and the average was used as the
| + ultimate business impact assessment.

SSP5 i

-1 : Rank Significance of Evaluation

1
1

77777777777 ll—— - ++ v High impact of target technologies in the sector and high growth potential
1

SSP5 : - + v Influence of target technologies in sectors and expected to grow
1

2 : —_ v' Limited impact and growth of target technologies in the sector
1
'\ —_—— v Low impact of target technologies in the sector and no growth expected
N o
3-22
Definition of Countermeasures [see J 2] 3)4)f5]

Future challenges

m During the scenario analysis, we only focused on scenario building on “future world view” and analyzing
opportunities this time.
= Consider utilizing the scenario analysis as one of the tools for strategic investment in the future. Issues to
be addressed are developing the scenario analysis and establishing organizational structure.

Update and review of technology
Development of parameters
evaluation tools

Enhancement of Adoption of the Japanese version of SSP

scenario analysis

Physical risk

Research of other risks
Transition risk

Organizational Communication with related departments

Collaboration

Investigation of evaluation method

To build a system

Business continuity Establishment of a monitoring system




Financial Sector (Asset Management)

v Practice Case D:
ORIX Asset Management Corporation

3-24

[Covered business]
We will cover OAM’s management of REIT assets

ORIX Asset Management Corporation (OAM) is the asset management company of ORIX JREIT Inc. (OJR),
a listed REIT. The scenario analysis will cover the management of OJR’s assets.
-OJR: Purchases real estate, etc. with funds procured from investors and financial institutions and leases it to tenants. OJR then distributes
the money it has gained from rents to investors after deducting administrative fees, etc. The assets being managed are owned by
the investment corporation, and thus OJR is subject to making disclosures in compliance with the TCFD. However, investment

corporations are legally forbidden to hire employees, and must outsource management operations.
-OAM: OAM has been entrusted with the authority to manage OJR'’s assets, and makes investments in physical real estate and real estate

trust beneficiary rights.
OAM is the entity that will consent to TCFD guidelines and participate in this support program.

Investment-
) ?_/ N\
hvestm nt

owned ﬁroperty acquisitionf ] .
. ——— OJR - , Investors
Properties Rent etc. P g
,\)lwder d
2 Mangge Asset managem Funding
o Management etc. consignfment consighfhent \w
=
g Repay :t; Financial 2
[0} AV OAM institutions g
= Outsourced external / employees =]
(0] Use R i Investment 2
@ companies_etc. i corporation bonds &
employees | | ORIX investors
i (sponsor)
\ / N\ J/

Tenants U
employees
Users J
Community

Policy (Government-Local government)

Social Environment
Natural Environment

ORIX Asset Management Corporation
Copyright © ORIX Corporation All rights reserved.




[Covered business]

We analyzed the ownership/management of all 111 properties in OJR’s portfolio

0JR’s portfolio

Hotels and
Others 13.9%
Logistics
Facilities 5.5% |
acilities AUM
Residential 679.7B yen
g 111 properties
(as of October
2020)
Retail Facilities
15.7%

Hotels, etc.

Logistics

facilities

12.3% Otter Arses
Offices facilities
54.9% .
4.9% A Total operatin
Housin revenue
11.0% 24.5B yen
Offices
56.5%
comme Other Parts of
the Greater Tokyo

Area 18.6%

_ Greater Tokyo
Area 69.6%

Me_t & Central
Greater Tokyo Ty Yaas

Area approx.
70%=+10%

Remaining
Tokyo Wards 10.0%

-

-Changes in evaluation
and goals for investors,
lenders, etc.,

-Measures toward
greenhouse gas (GHG)
emission regulations
-Measures toward carbon
taxes and carbon pricing
-Changes in tenant/user
needs and behavior

4

15.3%
Key parameters in OJR’s value chain N
. Property Property
Funding acquisition dispositions

-Extreme weather conditions
-Increased average temperatures
-Measures toward GHG emission
regulations

-Measures toward carbon taxes and
carbon pricing

-Changes in tenant/user needs and
behavior

-Elevated sea levels

-Spread of technology for renewable
energy/energy conservation

-Changes in the energy mix

-Shifts in energy demand

Funding /

-Measures toward GHG
emission regulations
-Measures toward carbon
taxes and carbon pricing
-Changes in tenant/user
needs and behavior

We will focus
on initiatives
here this time

J

ORIX Asset Management Corporation

Copyright © ORIX Corporation Al rights reserved.

[Risk significance assessment: risks and opportunities]
Value chain risks and opportunities in the real estate (REIT) industry

S)SII uojsuea ]

sysii |edisAyd

Higher material procurement costs and fuel/electricity fees due to an increase in tax for climate change mitigation
Carbon taxes / ) " e . .
.. Increased comparative value for existing projects in cases where new development would result in increased costs H|gh
carbon pricing
Increased fees for energy with a higher CO2 emission factor, incentives for adopting energy sources with low emissions
Strengthened greenhouse gas emission regulations, increased operating expenses due to the expansion of the cap and trade system
Greenhouse gas
emission regulations Strengthened building energy efficiency regulations, increased operating expenses due to the need to meet energy conversation requirements ngh
for owned properties and a strengthened reporting system
Changes in customer behavior o - o X .
A shift in customer demand toward buildings with high environmental performance H|gh
(customers/tenants)
Changes for investors/lenders Changes in how investors evaluate businesses, a strengthened platform for procuring funds through the expansion of the ESG investor base
; High
(evaluation/goals) Expanded sources of funding through Green Bonds and loans
Changes in the energy mix, shifts in energy demand, spread of technology for renewable energy/energy conservation, _
Other changes in employment competition Med. - Low
Increased average Higher operating expenses due to higher cooling demands at owned properties, a need for measures toward ensuring comfort
temperatures Decreased work efficiency for employees and workers, restrictions on work attendance, ngh
difficulty performing construction operations during the summer
Damage from flooding and power outages at owned properties, increased costs for restoration and pre-emptive measures
Limitations on which days business can be conducted and on usage
Extreme D d lue f h high risk of flooding/ High
.. ecreased asset value for properties in areas with high risk of flooding/storm surge
weather conditions :
Securing a competitive advantage through strengthening disaster responses, increased rental revenues and customer use
Increased property insurance premiums
Other|changes in precipitation and weather pattemns, elevated sea levels Med. - Low

ORIX Asset Management Corporation
Copyright © ORIX Corporation All rights reserved.




[Selected scenarios]
2°C and 4°C scenarios have been selected for transition risks as of 2030 and
physical risks as of 2050

Definition of
4°C (2.7°C+) scenarios

4°C scenario:

3.2-5.4°C higher than pre-Industrial
Revolution levels if no additional measures
against global warming are taken

[Projected average global surface temperature change]
(compared with the average from 1986-2005)

6 1 L 1 L | L I 1 1

Over 2°C (2.7°C-4°C) scenario:
2.7-4.0°C higher than pre-Industrial
Revolution levels if no additional measures
against global warming are taken

2°C scenario:
0.9-2.3°C higher than pre-Industrial

Il : : | |Revolution levels if strict measures are taken
N i i L
1 I e ————————————————————
-2 Il H H ! . .
' ' ] ! ] ' ' ' '(Reference) 1.5°C scenario:
'We are highly likely to achieve an increase of
2000 2030 2050 2100 'less than 1.5°C compared to pre-Industrial

Prior to 2030, the change in temperature is nearly the

:Revolution levels if a radical transition to a
Inew system is made.

L

same in both the 2°C and 4°C scenarios.

The gap between the scenarios widens after 2030.

The TCFD recommendations for scenario analysis

suggest that multiple temperature range
scenarios be selected, including those below 2°C

ORIX Asset Management Corporation

Copyright © ORIX Corporation All rights reserved.

[Table of parameters used]
Definitions of various worldviews based on scientific evidence from IEA and other

Sou rces *Exchange rate: 1 USD = 105 JPY (based on the November 12, 2020 rate)
L
Key Transition risks: 2030 / Physical risks: 2050
risks/opportunities Parameter Currently 4°C (over 2°C) >°C Source
« IEA WEO2019
1. Carbon taxes 2.6 UsSD/t 2.6 USD/t 100 USD/t + We assume that levels in the 4°C scenario will

Carbon pricing

be equivalent to current levels

[Added] power rates

217 USD/MWh

209 USD/MWh

231 USD/MWh

IEA WEO2018

Responses toward
GHG emission
regulations

S)SI4 uonisued |

2. Energy consumption
intensity for buildings

Global forecast
(compared to 2014)

(13.5 %)

(20.5 %)

» IEA ETP2017

Target for Japan
(compared to 2013)

Commercial (14 %)
Home (27 %)

Ministry of Land, Infrastructure, Transport and
Tourism

3. Zero emission targets for
Tokyo Metropolitan

CaT reduction target
(compared to 2002 - 2007)

(35 %)

» Tokyo Metropolitan

4. Grid emission factors

0.46 kg-CO2/kWh
(2019)

0.31 kg-CO2/kWh

0.16 kg-CO2/kWh

IEA WEO2020

5. Mandatory adoption of
ZEB/ZEH (government
target)

ZEB total floor space Q billion

m
(2014)

2.5 billion i

1.65 billion

« IEA ETPAgency for Natural Resources and
Energy: Basic Energy Plan 2017

Target for Japan

ZEB 100% for new
buildings

ZEH 100% for new
housing

» Agency for Natural Resources and Energy:
Basic Energy Plan (July 2018)
Ministry of Economy, Trade and Industry

Changes in

6. Increases/decreases in
ent based on environmental

performance

+3.64 - 5.9%

An additional +1 - 5%

Smart Wellness Office Research Committee,
xymax, Japan Real Estate Institute, DBJ

Increased average
temperatures

[Added] AC costs

19 USD/person

61 USD/person

35 USD/person

.

IEA “The Future of Cooling”

Extreme weather
conditions

sy s |edisAyd

7. Flood damage costs

3.3 billion USD/year

7.3 billion USD/year

WRI “The Aqueduct Global Flood analyzer”

(2030)
. * Review Meeting of Technologies Related to
fé“ff'“ai’/‘ﬂgs‘fv"a‘n‘:j"'f‘::ie":‘c Frequency of flooding Approx. 4x Approx. 2x Flood Control Planning Based on Climate
of flooding in Japanq Y (compared to 2018) (2040) (2040) Change: “A proposal for flood planning based

on climate change” (2019)

9. Typhoons/cyclones

26/year
(2016)

There is a possibility that the frequency will decrease
while the intensity increases

.

Japan Meteorological Agency, Ministry of the
Environment, others

10. Elevation of the
average global sea level

Compared with the 1986 -
2005 average

+0.25 m

+0.20 m

* Ministry of the Environment, Japan
Meteorological Agency

ORIX Asset Management Corporation

Copyright © ORIX Corporation All rights reserved.




[Selected scenarios]
EOverview of selected scenarios (hypotheses for transitional risks as of 2030, and
physical risks as of 2050)

Item

Carbon taxes

4 °C scenario 2 °C scenario

Carbon taxes are not introduced, and there is no

Carbon prices are expected to soar
stimulation of activities such as emission credit trading P P

Energy consumption intensity for
buildings

No active investment occurs, and energy consumption |Significant improvements are made globally, with an up to
rates do not improve beyond a certain level 30% reduction of building energy consumption in Japan

Zero emission targets for Tokyo
Metropolitan

Total CO2 emissions are reduced by 35% by 2030, and

Total CO2 emissions are reduced by 35% by 2030 s . X X
similar systems are implemented on a nationwide scale

Grid emission factors

Efforts such as the promotion of initiatives lead to

Improvements are limited - . A -
significant improvement in emission factors

Mandatory implementation of ZEB/ZEH

Regulations remain weak, penetration is limited, and |Related markets are stimulated by ZEB/ZEH penetration.

costs remain high Implementation leads to increased competitiveness
Domestic electricity retail prices Decrease Increase
AC costs Significantly increase Increase

Increases/decreases in rent based on
environmental performance

We hypothesize that rent will increase, but could vary depending on the scenario

Flood damage costs

Flood damage costs in urban areas more than double

Changes in volume of rainfall/flow and
requency of flooding

There is increased rainfall/flow volume and flooding frequency over both scenarios

Typhoons

(Precise figures could not be determined due to the high degree of uncertainty)

Elevation of the average global sea
level

We hypothesize that there will not be a significant increase in sea levels in 2050, and there are no major differences
between either scenario on this. However, there are concerns about flood damage caused by storm surges from
the synergistic effects of large typhoons and "guerrilla rainstorms"

ORIX Asset Management Corporation

Copyright © ORIX Corporation All rights reserved.

[Scenario group definition]
No progress is made in low-carbonization trends, resulting in the need for

el

responses toward emergin hysical risks

I : Actions for responding to risks
I: : Actions for seizing opportunities

4°C worldview

rd

Properties

Damage from inland flooding caused by large

typhoons and storm surges due to extreme
weather conditions

Higher restoration costs due to higher
frequency of damage from extreme weather
conditions

Higher cooling demands and a need for
more/stronger cooling equipment due to an
increase in average temperatures

-Update the scope of asset/vﬁjation to
include physical risks/,/eﬁtimize portfolios

-Strengthen disa;er preparedness for owned
properties

Tenants

Property rental/REIT/0OJR Funding sources
» Movement toward low-carbonization is slow, (investors/fina ncial
and there is little incentive for reducing GHG institutions)

emissions from new buildings
» Low-carbonization measures have no effect

» Energy-saving costs remain high due to on investment activities

limited progress in energy-saving

technologies, and there is no increase in » Properties with high physical risk are
demand for “green buildings” avoided as investment targets
» Disaster preparedness for held assets will
become necessary due to an increased Devi T 7 7
-Devise measures /agamstﬁﬁysmal risks
frequency of damage caused by large B
typhoons and inland flooding and perform-an external disclosure
» Accelerated deterioration for held assets and
reduced asset value due to elevated average
temperatures and an increased amount of PO“CY

rainfall

» There is no increase in petroleum or coal taxes,

» Emergence of REITs that actively promote the and carbon tax fees are kept at their current
disaster resistance of properties levels

Carbon tax fees are kept at their current levels, and
there are no significant changes in utility costs by unit > Emissions credit trading does not become more
widespread than it is currently due to slow
movement toward low-carbonization and no
increase in external pressure from the international
community

There is progress in government-led
strengthening of disaster preparedness in

» Low interest in the environmental performance of
tenanted properties, and no increase in the number
of companies preferring “green buildings”

» Increased costs due to higher cooling demands and >
more/stronger cooling equipment due to an

increase in average temperatures Natural environment building codes and disaster
» Reduced number of days where business can be prevention/mitigation plans, including
conducted and reduced numbers of users due to » Increased flood damage due to extreme mandatory measures against flooding in coastal
damages weather conditions (e.g. concentrated rainfall, areas
typhoons, floods) -Promptly obtain information on policies

concerning disaster preparedness

> Elevated average temperatures, increased -Strengthen disaster prevention/mitigation plans

number of heat waves

ORIX Asset Management Corporation
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Scenario group definition]

Sl
b
2°C worldview

£ X3

hile there is an increase in low-carbonization costs, there are also increasing
usiness opportunities for contributing to GHG reduction

| l : Actions for responding to risks

I:l : Actions for seizing opportunities

Properties Property rental/REIT/0OJR
> Increased costs for fuel used in owned »  Impactis felt from the taxation of GHG
facilities due to expensive carbon taxes being emissions introduced to promote
set decarbonization
» Increase in companies preferring “green >  The ratio of “green buildings” in owned
buildings” from the perspective of GHG properties increases in response to the
emissions reductions and lowered costs increase in demand
> While the impact is less than in the 4°C » It will be necessary to renovate existing
scenario, sites may be damaged to a certain held assets to make them energy
extent by extreme weather conditions efficient in order to respond to tenants
who are concerned about environmental
performance
-Expand ZEB/?EH assets andrenovate »  While the impact is less than in the 4°C
owned properties to makethem energy scenario, held assets may be damaged to a
effici certain extent by extreme weather
-Update the scope of asset valuation to conditions
include transition risks/opportunities,
timize portfolios
» Emergence of REITs that actively promote
the environmental performance of properties
Tenants

i

Funding sources
(investors/financial institutions)

#» Properties’ environmental performance (whether or
not they have received a certification label) will have
increasing importance as a matter for basin

investment decisions on

Track records for areas such as GHG emission
reductions will have increasing importance as factors
for basing investment decisions on

The impact of physical risks on property investment
decisions are limited

-Use certification obtained for environmental
performance as a point for appealing to
funding sources

» Increased costs for fuel used in owned
facilities due to expensive carbon taxes being
set

» On the other hand, cost effectiveness is

improved due to increased energy efficiency

» Increase in companies preferring “green
buildings” from the perspective of GHG
emissions reductions and lowered costs

Natural environment

» Compared to the 4°C scenario, the
increase in damage caused by extreme
weather conditions has been curbed

Policy

The “cap and trade” system expands to include all
of Japan (stimulating emissions credit trading), and
progress is made toward introducing carbon taxes

Subsidies related to ZEH and ZEB are expanded as ZEH
is made mandatory for new buildings and ZEB is
implemented

While a certain amount of progress is made in
government-led strengthening of disaster preparedness
in building codes and disaster prevention/mitigation
plans, it is limited compared to the 4°C scenario

-Promptly obtain informationon policies
(including subsidies) eoncerning
decarbonization and disaster preparedness

-New buildings: acquire ZEB/ZEH properties

ORIX Asset Management Corporation
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[Future social image in a 4°C scenariol]

Further reduction of disaster risks in asset portfolio will be required

Natural
environment Repair owned properties
Rising temperature and flood
damage

L=
\ \Q
)\\
\

‘@ ¢
969 2

&

Design disaster
prevention /
mitigation plans

Tenant’s preference i

Value comfort and safety to
adapt to environmental changes

o7

Bring physical risk into
investment policy

Implementing disaster mitigation

Environmental
polic

Carbon Tax may not be introduced
but tighter regulations on disaster

prevention

1€ o
-— LY
- LN

Respond to
physical risks and
disclosing impact

&

Investors - financial
institutions

Physical risk becomes one of the

guidelines for financing

ORIX Asset Management Corporation
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[Future social image in a 2°C scenario]

Agenda will be to optimize energy efficiency across the portfolio.

Energy-savings repair on

existing properties
environment repair.'to gcquir.e
Disaster by extreme weather is accredltathns will
subdued, compared to a 4 °C become more important

— ® -
More detailed
data disclosure on
GHG emissions
will be required

&:
Lo

Tenant's preference

Increase in utility charge
due to carbon tax
Environmental performance will
be a major factor in property

ﬂ selectione™ ! 7.

Environmental performance
will be an integral part of
asset value

[Business impact evaluation]

Environmental policy

Launching of a nation-wide
CaT and carbon tax.
Mandating ZEH/ZEB.

Expansion of subsidies for

environmental measures

Active emission

trades to comply
with regulations
‘ Investors - financial
institutions

Green building (with or without
accreditations) will become more
important in investment decisions

70

ORIX Asset Management Corporation
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We investigate the impact of each risk item on the profit and loss statement (P/L)

[Hypothesis] We make no changes in the portfolio and assume that, based on how things

currently stand, the 111 properties presently held will be retained in the future

Impact on P/L

Carbon
pricing

Carbon taxes

Power
rates

renovation

Grid emission
factors

Rental business

revenue

W

>Sa|es

performance lapel

| DJ Elevated average

temperatures

Not subject
to estimation

Impact on funding/procuring
funds through green financing

Predicted
flood depth

Flood damage

Direct/indirect

ORIX Asset Management Corporation
Copyright © ORIX Corporation All rights reserved.



[Calculation results for each risk]
EWe hypothesize that there will be significant financial impact from changes in customer behavior,
GHG regulations, increased average temperatures, and extreme weather conditions

Scenario
2°c|
. Changes in customer behavior Rental fee premiums are created through Premiums are added to rents, causing rents for
A | (environmental performance label) additional certification certified properties to increase
f Carbon pricing Current measures remain as they are (tax for Increased operating expenses from taxation of
! (carbon taxes) climate change mitigation) GHG emissions
! Py g - .
Carbon pricing (Not subject to estimation) Reduced carbon tax fees through using
= (ﬁxem':,t'on from carbon taxes ) renovations to reduce GHG emissions
0 through energy-saving renovations
[
c ' lectrici . Operating expenses are kept in check by reduced |Electricity prices go up, but electricity expenses
&  Flectricity prices electricity prices are reduced due to less of it being used
hd
2y
g f Responses toward GHG emission Energy-saving renovations are implemented to Energy-saving renovations are implemented to
= regulations . reduce emissions to meet the levels specified by |reduce emissions to meet government target
= (energy-saving renovation) the Act on the Rational Use of Energy (1%/year) |levels
1 Responses toward GHG emission - X - X
| regulations Utility expenses are kept in check by the energy- |Utility expenses are kept in check by the energy-
¥ (reduced utility eXPentS_eS)through saving renovations listed above saving renovations listed above
energy-saving renovation
Changes for investors and lenders (Not subject to estimation) (Not subject to estimation)
(increased interest expenses /
IEI procurement costs)
Elevated average temperatures Summer air conditioning costs increase due to Summer air conditioning costs increase due to
4 (AC costs) increased temperatures increased temperatures
X
)
‘T | | Extreme weather conditions Emergency measures become necessary for Emergency measures become necessary for
T —— (flood damage) hazard areas, and there is a loss of profits hazard areas, and there is loss of profits
S 1E
g Extreme weather conditions In the past three years, we have seen the arrival |In the past three years, we have seen the arrival
E | (typhoon damage) of some of the biggest typhoons ever recorded of some of the biggest typhoons ever recorded
1
; Extreme weather conditions Flood damage can be handled by insurance, but |Flood damage can be handled by insurance, but
(insurance coverage for damages) insurance premiums increase insurance premiums increase slightly

ORIX Asset Management Corporation
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[Business impact evaluation: 4°C scenario] ac|

In the 4°C scenario, initiatives are used to keep the impact of reduced revenue

down to approximately 20 percent

No new initiatives introduced

Initiatives

77777777 — |
— . - . ———————— — \ A — L
O T T T T T T T T T T — —— T 1
N ep@\b‘é 4 s O & o® @'age o © é\eef’ e 0
© S g W E . Sl & & & SN @4\‘@ @ S ©
& SO &P o¢ D = & '\ o ° o & 0 &
3 SO & Do o SIS <« X e ot e © e e
& K 2P (& xS &P & O ROSAN PR O & W
OQ =S SES & SO < Fb DS B E S SO
‘ o<>>& @(\(.\w‘\q e&o&\’ e(\o“ o° 6\5‘@ ¢ Qé?;‘.\(\\
& RO L N K&

*Damage coverage through insurance incorporates the amount of coverage for flood and typhoon damage (100% of damages) and the increased amount of insurance premiums
In the 4°C scenario, there is a significant increase in expenses from air conditioning costs, but the reduction
in_utility expenses makes up for a portion of this

ORIX Asset Management Corporation
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[Business impact evaluation: 2°C scenario]

In the 2°C scenario, initiatives can be used to turn the impact of reduced revenue
int iti ituation

L 2¢]

No new initiatives introduced

Initiatives

0 r T T T T T T T T T T T T T T o 1
e &
D A <O o S S 2 N
& & & . & & & x& @ & Q BN
S OQ((@&\@" p o evé\c ’9\: <° 6\&\ o & & & N Q&Q‘;{@ P 9 q@z‘c ©
R KO D) [ o\ o o S N \
& <t & %65 JENRN LS " «° @ 4% e TSN e
° 2% SRR G <R C o (P PP S O
© © © o S (f&v RO i O”d\ s < 6@{\(‘\\‘
Q(O Q'?’( & O @ N ’OQ&
*Damage coverage through insurance incorporates the amount of coverage for flood and typhoon damage (100% of damages) and the increased amount of insurance premiums
o - - e - - - - -
In the 2 C scenario, expenses from taxes and initiatives increase, but the situation can be made into a

positive one through environmental performance labels and energy efficiency

ORIX Asset Management Corporation
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[Impact from additional initiatives: 2° C scenario]

|[2°c]
In the 2°C scenario, additional initiatives make further carbon reduction possible, but the
outcome is negative from the perspective of benefits that can be quantifiably measured

No new initiatives introduced

Current initiatives Additional initiatives

0 T T T T | — T T T T T T T T T T T T T T T 1
o
N S & " e A
& P 5 Qo"e & & & < « N & o && SO, A S e
<& G N N NN ° > N o< o O o 5 GOKS
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We hypothesize even demanding emission reduction targets and stronger ZEB implementation in 2030 in

preparation for the goal of net-zero emissions by 2050

ORIX Asset Management Corporation
Copyright © ORIX Corporation All rights reserved.



@ [Considerations in preparing for disclosure]
What should be disclosed, and how much information should be given? Start by moving ahead
with the disclosure, and make improvements based on investor reactions/evaluations

<Period> <Disclosed items> AIDTRRERREN .. S

We bsite | ESGADEIE

(updated as necessary) -
Feb. == Accounts settled ‘\% h

(revision of website)

Summary of financial
statements

AP, === Earning release Financial results
presentation materials

» OJR settles its accounts twice annually
» At present, we assume that it will make
disclosures using the following media:
-Website
“ESG initiatives” page
-ESG report (once annually)
-Financial results presentation
materials
»  Start by disclosing items such as
recognized risks/opportunities,
Aug.==== Accounts settled scenarios, and worldviews, then have
discussions with investors and flesh out

2020t EsGLA-| responses while confirming their
AVYTAFRMEREA reactions .
(once annually) > Management is aware of scenario
analysis results and investor

May —— | Asset management report |

| Securities report |

Oct. === Earning release sumnslaa?gﬂ'::ndal gavaluationsl, etc., and uses these to
- - improve value.
Financial results . . . .
presentation materials > We will give further conS|de_zrat|or_1 to
NOV. s disclosure methods for business impact,
| Asset management report | given the limited scope of the current

analysis.
| Securities report |

ORIX Asset Management Corporation

Copyright © ORIX Corporation Al rights reserved.

Energy
v Practice Case (D:Chiyoda Corporation
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Define range of scenarios

Analytical

Assumptions

Target

Scenarios

Reference data

Sectors

Financial Data

Target

2040

4°C — Without any countermeasures (ex: no carbon tax, etc.)
2°C — Promote countermeasures against climate change
(ex: introduction of carbon tax, etc.)

LNG/ Green Energy EPC/

Sources: IEAWEO 2019 (Unless it doesn’t cover necessary data)

Non-EPC such as hydrogen, CCU, and distributed composite

utilities
*EPC
*CCU

Engineering, Procurement, Construction
CO2 Capture and Utilization

Extending the data to 2040 based on business plan until 2023

disclosed in recovery plan.

[Step 2: Assess materiality of climate-related risks]
Future climate change poses significant risks and opportunities for
Chiyoda Corporation

W
N

(s L2 5 12 |5 ) (oo [SC)ZE]

Risks and Opportunities Business impact a
M_a_jor . Small classification Index Discussion: Risks Discussion: Opportunities ment
classification
» The introduction of carbon prices is expected to reduce the » Developments in carbon tax markets could create new opportunities in low-
Carbon price Revenue demand for fossil fuels (to reduce the demand for petroleum carbon energy markets, such as hydrogen, CCU and bio-based chemical
plants), which will have a medium-scale impact on PL. industries and decentralized utilities
Carbon emission » The market for green energy, hydrogen, etc. is expected to expand with
targets/policies of each R > Regulatory tightening affects orders for fossil-fuel-derived the advancement of policy support, and the demand for plant and
N " evenue N . n n " "
country (including lants, affecting PL energy transportation, etc. is expected to increase, creating business
subsidies) opportunities.
» Alternatives to coal such as LNG and natural gas may increase demand
In the energy mix R » Large impact on PL due to changes in fossil fuel-derived for plant production, which can be an opportunity as well as a risk
evenue " " -
Change power generation rate, which affects plant orders > Increased demand for green energy creates new business
opportunities
Transition > Significant impact on PL due to decrease In demand for > Promoting LNG and natural gas as low-carbon fuels creates business Large
: g p S ) ; -
Risk " " —— opportunities in new markets (increased exports and imports in North
gasoline and decrease in orders for petroleum refineries R .
Energy Demand Revenue|. © " PP America and Asia)
> Smaller plant size and diversification of customers and . Iy .
regions reduced business opportunities. » New opportunities could emerge in low-carbon energy markets, such as
reglons reducec business opportunities. hydrogen, CCU and bio-based chemical industries and decentralized utilities
» Promoting LNG and natural gas as low-carbon fuels creates business
> Influence on PL due to the spread of electric vehicles. opportunities in new markets (increased exports and imports in North
Spread of low-carbon " " X X
. Revenue reduced demand for gasoline, etc., affecting the volume of America and Asia)
technologies " N P .
orders received for petroleum plants. » New opportunities could emerge in low-carbon energy markets, such as
hydrogen, CCU and bio-based chemical industries and decentralized utilities
Developing next- Revenue|> Popularization of decarbonizing materials (bio-plastics, etc.) |» New opportunities could emerge in low-carbon energy markets, such
generation Spend- reduces the market size of petroleum products and has a as hydrogen, CCU and bio-based chemical industries and decentralized
technologies ing large impact on orders for petroleum refineries utilities
Changes in customer
reputation, changes in > Die investment accelerated for oil and LNG, and plant orders
investor reputation, Revenue declined or were suspended. In addition, the postponement and |> Investors' evaluation improves due to orders received for projects aimed at Small to
Other rising mean Spend- cancellation of projects have an impact on PL. realizing a low-carbon society such as renewable energy. medium
temperatures, rising ing » Construction delays caused by extreme weather conditions have |[» Expected increase in demand for plant resilient to natural disasters, etc.
sea levels, and extreme an impact on PL due to increased construction costs, etc.
weather conditions
The effects of "Carbon price","policy”,"change in energy consumption”,"demand transition" and "new technology“,which have an influence on orders, are

significant. It is also assumed that the development of next-generation technologies linked to market opportunities will have a great financial impact.
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[Step 3: Identify and define a range of scenarios]

| Step [2 II 3 ll 4 I\[ 5 I Scenariol4°CI2°C|

Defining worldview for each scenario based on scientific evidence from

IEA and others.

2040

At present — - - Source
4°C(STEPS) 2°C(SDS) (Reference) 2° C (FPS)
q * IEAWEO2019
Carbon price Carbon tax $31 to $39/t $125 to $140/t $25 to $100/t . PRI FPS scenarios
* Ministry of the Environment, "FY2017
eei . Greenhouse Gas Emissions" and "Long-
Sarkon Eml_s_smn_s GHG emissions Japan _'1’078 Japan :666 Japan :287 term Strategy as a Growth Strategy Based
[argeteRollclostin (Millions of tCO2 Global: 6,087 Global: 7,117 Global: 3,748 o " o
Each Country ) (2018) -0 i on the Paris Agreement'
« [EAWEO2019
Energy '::‘L";f’fs‘;t'i’g:‘y GJ;%ZT :;éoggs Japan 1,062 Japan 1,005 . IEA WE02019
Change in mix P oy Global: 41,373 Global: 38,713 Global: 40.4 thousand * PRI FPS scenarios
(TWh) (2018)
Primary energy demand Japan :434 Japan :353 Japan :300 » IEAWEO2019
(Million tons) Global: 14,314 (2018) Global: 17,723 Global: 13,279 Global: 13,469 * PRI FPS scenarios
Energy Final energy demand Japan :293 Japan :234 Japan :185 . IEA WEO2019
Demand trends (Million tons) Global: 9,955 (2018) Global: 12,672 Global: 9.5 thousand
LNG: Pipeline ratio 352:436 . . .
(bem) (2018) 729:549 636:358 IEA WEO2019
g 58 thousand units (EV, PHV, FCV) PHV/ZEV:7% PHV/ZEV:63% .
et A3V ED (2017) (123.81 million units) (1023.44 million units) IEA Report and Global Calculator
Penetration World's storage capaci 4.67 TWh No IEA data * IRENA Report
ge capacity (2017) — 6.71~7.96 TWh — 12.22-15.75 TWh for IRENA P

0
(To the final energy of the world
Hydrogen demand in 2018

Hydrogen penetration rate

(No spread at 4° C)

« IEAWEO2019
PRI FPS scenarios

Steel sector: 4. OEJ/ years
Cement Division: 2. OEJ/ years

2. 7EJ/ years

CCU penetration rate CO2 reductions by CCUs: 0

113 million tons

IEAWEO2019

1,770 million tons — For ICEF data,

"et"e‘c?lf";‘l’;;';"" (2018) CCU market size: US$1.5 trillion |~ 'CEF Roadmap
Progress
Penetration rate of Dom:;?lﬁo%‘;ﬁljfgﬁ: fg(lﬁlr;)ems; é?g:;:- mz Illéﬁ ((jjzttaa — According to data from the Ministry of the Environment, 3.07 \’)’I\liniStry Oghe Er;_‘lim;:n&nfs clov
: il i arming Prevention Plan
bioplastics Global disposable plastic raw materials — In the BP data, million tons were shipped.
: BP"E Outlook 2019" ET i
usage: 3.4Mb/d (2015) 6.1Mb/d used — In the BP data, the amount of raw materials used is zero. nergy Outioo scenarios
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[Step 3: Identify and define range of scenarios]
In the 4° C world, low carbon and carbon cycles are not promoted, and
dependence on fossil fuels continues.

Government

No active promotion of energy conservation and green o carbon tax
energy policies

n some areas

! Glob } Carbon tax introduced i

Market *

Large plant remains. .
Small to medium sized
and modular plant
increase

&S

Diversification of
players
(Rise of Chinese
companies, etc.)

211

Players

A
g
7

%§\§. A S
SRR

Due to intensified extreme weather,
longer construction period and much

more construction cost are required
3-45

v LNG : Increased

v' Petroleum: Maintained

v Hydrogen:No opportunity
v' CCU:No opportunity

v" Industrial Plants (fossil fuels) :Increased 9
(Green Energy): Maintained

Green Energy Power e

\ Fossil fuel

o’

2@

&

batteries and
EVs have not

I Step IL2 3] 4 I 5 I Scenariol4°0'2°cl

o)y

introduced

ncreasing demand for *

optimization of O&M due
to digitization

_ﬁ‘_
Mairtenance am

mpnagement

v" LNG: Maintained

v' Petroleum: Decline or matintained

v Hydrogen: No opportunity N/A

v CCU: No opportunity N/A

v' Industrial Plant (fossil fuel): Maintained 9
(Green Energy): Maintained

N/A
N/A

4

The use of
Increased demand
for efficiency

No carbon regulations

improvemen n .
spread and improvements and were introduced,
conventional structural changes

in the supply chain building material

energy generation proe costs depend on
. of building
remains materials the market é




[Step 3: Identify and define range of scenarios] [seo [ 2 3] 4 ) 5] [scerano|[2°C[2%€]
In the 2° C world, low carbon and carbon cycles are promoted, and demand for green
energy facilities expands. The introduction of hydrogen and CCU is accelerated

carbon tax for energy-saving carbon tax

Governmen!l Introduction of a Promoting policies such as subsidies and R&D Introduction of a E‘ :

Market . &
Large plant remains, % Q\d‘ With digital technology,
small to medium sized [ % demand for optimization

Wi a
and modular plant @ w» ?\9 of resources grows

increased O
® o 2 0O a
(2 ; & o ; &
Introducing E y y
hydrogen to b4
C i some Industries v LNG (subject t ding t
ompanies subject to responding to ) o
. v .
with advanced change in business structure) : e LNG:Decline or maintained
technology Maintained v Petroleum : Declined o
may en:(ertthe v’ Petroleum :Maintained 8 v Hhydrogen: Slightly increased 9
markef 2 . .
“@W’\W i_;:}.-(_ v Hhydrogen: Slightly increased v' CCU: Slightly increased e
5 — =1 v CCU: Increased 9 v Plants (fossil fuels): Declined 9
Clean tech digital Plants (fossil fuels) Declined 9 (Green Energy): Increased 0
company e

(Green Energxmcreased

YoeET : , ®
1 s \‘.. Spread of Promotin E @@‘ )

. decentralization
decentralization green energy

3& ‘ﬁ\\ and sector

h I T
a Iy “i il'. ) coupling "70‘:(?';::(10:“ Increased demand
i p . . H
for efficiency improvements Cost increase of
storage

Promoting clean-tech, including and the structural major  building materials

batteries and

use of EV at construction sites EVs change for building materials ~ due to carbon
= regulations
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[Step 4: Evaluate business impacts] [ser [ 2 ) 3 0] 5 | [scenso [[aC -
Considering the direction of the calculation (business as usual/our potential) from

"market growth" and "market share"

Direction of Estimation

Market growth b ¢ Share —

No increase in profit \‘,' e N
LNG In response to beyond the business i: e . cotuntlpgl;
structural changes in X plan i of potentia |

business promotion

|
I Business as usual Il Our Potential
[
I
I
1
1

The present market Due to the small | ]
G:\e//eBn Energy Mark?t sha?e maintained market expansion i Not counted i
(PV/Biomass) expansion Profit declined . ;

_______________

Green Energy Assume 10% *!

(Offshore wind acquisition of Japanese

counted as an opportunit
market b Y

1
| Market expansion is
1
1

\ 7

Market The present Profitdeclined due expansion s
Oil-related ket sh to the shrinking o
Shrink or expand mn?;i:ta?n::le T arket counted as an opportunity*?

Assume 1% L
Market expansion is

=
)
-
o
o
c
=
®
o

Utility acquisition** of the counted as an opportunity
market 1 J

Market expansion Assume 2% Profitincreased due ! \}

Hydrogen (Creation of new acquisition*4 of tothemarket |  Notcounted !

markets) hydrogen supply expansion b ]

Assume 5%*

CCuU acquisition of CCU
market

Market expansion is
counted as an opportunity

*1: Assuming an internal share ratio of 10%, *2: At 4° C, the oil-related market will expand, so there will be no decrease in sales at the time of completion. *3: Since entry into a new market and major
players have already been established, it is temporarily set at 1%. *4: Assuming that 2% of hydrogen supply will be obtained from our efforts to date, *5: Entering into a new market, it is temporarily set at
5%.
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[Step 5: Identify potential responses] [see [ 2 3141510
Considering the direction of countermeasures for responding to

risks and securing opportunities
Summary of impact calculations and policy for countermeasures

Items .
Policy for countermeasures

‘ Provide services that respond to changes in
the business structure

(Impact on our company)

LNG

Petroleum
Fossil fuel plant

Respond to optimization of customer
assets by utilizing digital technology

market share is required due to increasing
demand for low-carbon and carbon cycle

CCuU

Green Energy Plant

Hydrogen ‘ Early entry into the market and securing

Develop utility business based on future
|:> trends
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Transportation
v Practice Case (D: Kyushu Railway Corporation
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1. Covered business

[Selection of businesses covered in this project]

We assume that the railway business in the “transportation” service group, which is significant in

the company’s portfolio, will be covered
Business portfolio

Other

Retail /

food service service

Total operating profits

432.6 billion yen
(March 2020 term)

Transportation

Other
15.2%

Total operating profits
173.7 billion yen™

(March 2020 term)

Construction

20.0%

Real estate/hotels

Value chain for the covered business (hypothesized)
Transition risks Transition risks

Train cars procurement Energy procurement

« Carbon pricing (gasoline tax)
Changes in prices for significant
commodities/products
(electricity/gasoline prices)
Policies for energy efficiency
(stricter energy efficiency
standards)
Shifts in energy demands
Subsidy policies for renewable
energy, etc.

+~ -Fossil fuel subsidies
Source: Created using JR Kyushu’s website and integrated report (2020)
Note 1: Prior to the elimination of inter-segment transactions

« Development of low-
emission products

+ Spread of low-carbon
technologies .

« Spread of renewable
energy/energy-efficient
technologies .

Scenario analysis steps

Power transformation/

energy supply

147.3
billion yen

Transition/physical risks

Extreme weather conditions
Changes in precipitation/weather
patterns

Increased average temperatures
Changes in reputation with
customers

Development of next-generation
technologies

Water stress (droughts)

Elevated sea levels

1 | Establishing

Incorporate scenario analysis into strategy formulation and risk management processes. Perform monitoring of relevant board meetings.

<«

<«

I governance Identify which internal/external stakeholders to involve and how to involve them.
S
1
1
1 2 3 4 5
1 Risk significance Scenario group Business impact Definition of
: analysis definition assessment countermeasures
1
1
1
: Market

changes/ .
: tech gl Reputation .
1 echnology Impact on business: .
I h : Countermeasures:
1 changes « Implementation costs . Business model
1 Multiple scenarios that » Business costs
1 . o reforms
I include transition * Revenue .
. ) . . + Portfolio reforms
1 risks/physical risks « Supply chain
1 o . * Investment toward
1 related to the organization * Suspension of L
I . capabilities and
1 Government operations technology
1 Iy Physical « Timing
1 policies and h
1 laws risks
1
1
1
1
1
gy ey gy gy gy ey gy ey ey gy ey
Documentation and Direction of disclosure as a tool for internal/external dialogue, disclosure of significant products and

| information disclosure

technologies

Source: TCFD — Technical Supplement: The Use of Scenario Analysis in Disclosure of Climate-Related Risks and Opportunities



Step 2
2. Significance assessment of risks/opportunities
Climate-related risks and opportunities in JR Kyushu'’s railway business

Type Evaluation Risks Opportunities
(Medium to long term) (Medium to long term)
Energy procurement cost increase - Insignificant influence on energy
. Materials procurement cost increase [procurement costs from measures to
Increase in carbon tax " - A N .
= |(Increase in carbon price) Large due to rise in price of iron and address trend_towe_ird energy saving
o
= steel and de—carbonization
é‘ Decrease in sales due to passing of
= procurement costs on to wages
2 (Medium to long term) (Medium to long term)
= Increase in - Increase in sales accompanying
=3 . development/manufacturing costs for maintenance of environmental
—- |Regulations related to carbon N N 2 A N .
E] > " d the use of Moderate rolling stock to address regulations |superiority of rai Ilways resulting
emissions an
fossil fuels (Lm"ng ‘_term) . . . from egrly_adoptlon of de—
- Difficulty in operating diesel carbonization
rolling stock if unable to address
regulations
(Medium to long term) (Medium to long term)
Energy procurement cost increase - Lower costs and higher sales due to
s ; B Decrease in sales due to passing of |introduction/expansion of renewable
= |Change in energy mix N N
Z |Change in enersy prices Large energy procurement costs on to wages [|energy businesses accompanying
—+ advances in photo—-voltaic power
generation and electricity storage
technologies
(Medium to long term) (Short to medium term)
- Decline in sales due to decrease in |- Lower costs due to adoption of
= environmental superiority of railways [self—-driving technologies for
@ resulting from adoption of electric railways
Eo-: vehicles, etc. (Medium to long term)
S Failure of investment in new - Decrease in costs due to efficient
= technologies for environmentally inspection operations accompanying
S friendly rolling stock, etc. advances in weather forecasting
3 |Adoption of next—generation (Long term) - Increase in sales accompanying
= " Large . . . N B
2 technologies Decrease in sales following loss of |active use of public transportation
= railway superiority due to adoption due to adoption of MaaS
@ of self-driving technologies for (Long term)
automobiles, etc. - Decrease in maintenance costs and
increase in environmental superiority
due to introduction of next-—
generation rolling stock, increase in
sales due to increased environmental
superiority
(Short to medium term) (Short to medium term)
Decline in sales if the - Increase in sales if the
environmental superiority of railways |environmental superiority of railways
— |Changes in customer Large decreases, resulting from a shift to is maintained, resulting from a shift
& |[preferences alternative means of transportation to the use of railways due to higher
S due to higher environmental environmental consciousness among
= consciousness among customers customers
=)
= (Short to medium term) (Short to medium term)
Change in reputation among small Decline in reputation among - Attraction of ESG investment due to
3-52 investors investors if environmental measures shift to low—carbon, environmentally
are not considered to be aggressive friendly businesses

Step 2

2. Significance assessment of risks/opportunities <«

Business risks and opportunities in JR Kyushu’s railway business

(Short term) (Medium to long term)
- Decrease in sales due to disaster |Decrease in disaster restoration
recovery cost increases and service costs and increase in sales due to
suspensions accompanying increased or |operation of a railway business that
longer incidents of rain/strong winds |is disaster resilient
(Short to medium term)
Influence on business continuity
due to supply chain interruption
- Decline in asset value in regions
with high disaster risk
(Short term)
Increase in air-conditioning costs
Increase in costs to address
heatstroke
Rise in average atmospheric Large - Increase in costs due to breakdown R
temperature of electrical equipment and other
railway assets and to rail buckling
(Short to medium term)
- Decline in sales due to trend
toward refraining from going out

Increased frequency/severity

of natural disasters Large

a1noy

[e018AUg

21U04Y9
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3. Scenario group definition Step 3

<«

[Selected scenarios]

2°C and 4°C scenarios as of 2050 have been selected for this project in consideration of long-term
risks. For a portion of the parameters in the 4°C scenario, we employed the IEA DRS scenario,
which incorporates a delay in recovery from the COVID-19 pandemic

Definition of
[Projected average global surface temperature change] 4°C (2.7°C+) scenarios
(compared with the average from 1986-2005) 4°C scenario:

i i ; i I ; . , . 3.2-5.4°C higher than pre-Industrial Revolution
6 levels if no additional measures against global
warming are taken

Over 2°C (2.7 °C-4°C ) scenario:

2.7-4.0 °C higher than pre-Industrial
Revolution levels if no additional measures
against global warming are taken

=y

]
' I TR SR

2°C scenario:
0.9-2.3°C higher than pre-Industrial Revolution
. [levels if strict measures are taken

o

dl

-2 T T T T T T T | (Reference) 1.5°C scenario:
: We are highly likely to achieve an increase of
2000 . 2050 2100 iless than 1.5°C compared to pre-Industrial
iRevolution levels if a radical transition to a
\new system is made.

L

Prior to 2030, the change in temperature is nearly the same in The TCFD recommendations for scenario
both the 2°C and 4°C scenarios.

. 8 analysis suggest that multiple temperature
The gap between the scenarios widens after 2030.

3.54 range scenarios be selected, including
those below 2°C
3. Scenario group definition Step 3

[Visual representation of a 2°C scenario future society (assumed as 2050) ]

Low-carbonization moves forward and modal shifting occurs; renewable energy and smart cities 2°C
become popular :'

There is a slight increase in damage to
transportation equipment / railway cars
and infrastructure due to extreme
weather / increased temperatures

Aban areas,.
Va e
< Transportation will become
more convenient with the
advancement of smart

cities and MaaS

Human inflow

(modal shift) _ ' ’
, o "

There is a shift from airplanes

W\

Extreme \Xea%her

to railways from increased r,.-" "
environmental awareness Railways may 1056 their Metropolltan
) ] ] advantage from an areas
Environmentally friendly railway cars

environmental perspective
due to the spread of

environmentally-friendly

automobiles

Promotion of renewable
energy use and development of
environmentally friendly railways

Human - -
Railways may lose their
outflow advantage due to the spread
o’ _— of automatic driving
4 Oy

. 4 G v A—B‘l technology for automobiles
e ©

v
ReneWable energy ‘Advancement of carbon

taxes/conversion to smart
cities

Support for the-use of renewable energ,

Iron and Steel price rise, and > for introducing envir y

track replacement costs friendly transportation equipment, etc. A

increase g
3_55 —_—

Government



3. Scenario group definition

Step 3

[Visual representation of a 4°C scenario future (assumed as 2050) society]
Extreme weather becomes more severe, and progress for smart cities is left to the course of nature

There is an increase in damage
to transportation equipment /
railway cars and infrastructure
due to extreme weather /
increased temperatures

X o

Extreme weather

Renewable energy @Eﬁ

There is an increase in
fuel costs due to rising
diesel oil prices

3-56

ek

There is no increase in
environmental awareness,
and the shift from airplanes to
railways is limited

There are increased
cancellations and delays due

to flooding

Government policies toward
energy efficiency -/ renewable
energy are not actively
promoted (carbon tax is not

introduced)

Popularization of renewable
energy does not advance, and
introduction of environmentally
friendly railways is limited

There may be an influx of
customers to railways due to
higher crude oil prices

Increased support

Urban areas

Decrease in
travel demand

<«

increase in customers

Progress for smart cities and
Maas is left to the course of
nature, and there is only a limited

to reduced GDP

for disast
preparedness

B &

ED

4. Business impact assessment

to rising temperatures

There are decreased

opportunities for going
outdoors in summer due

ama 1 F aug

Government

There may be a decrease
in demand for travel due

Step 4

[Table of parameters used]

We performed an estimate based on scientific evidence from IEA and other sources
2050

*Exchange rate: 1 USD = 105 JPY (based on the October 1, 2020 rate)

vol

ume growth rate

6,290 billion/pkm

158%

Domestic: 47%.
International: 99%

Currently 4C 2C Source
« |EA: “World Energy Outlook 2020”
Carbon tax - - $191/t-CO2 » We assume that levels in the 4°C scenario
will be equivalent to current levels
Tr(ﬁfnSiﬁOH risks | Electricity price $216/MWh $184/MWh $242/MWh « IEA: “World Energy Outlook 2018”
increase in
expenses) Crude oil price $63/Barrel $96/Barrel $48/Barrel « IEA: “World Energy Outlook 2020
« 2ii: “The Transition Risk-o-Meter
Iron and Steel price $350/t $382/t $506/t Reference Scenarios for Financial
Analysis”
Domestic/international: . o
Air passenger Domestic/international: 80% + 2ii: "The Transition Risk-o-Meter

Reference Scenarios for Financial
Analysis”

Transition risks
(spread of low-

Number of

automobiles with

1,525,850,630

1,339,099,724

.

Estimated using IEA: “Energy Technology

b low-carbon Perspective 2017”
carbon
technologies) technology
Number of EVs/fuel « Estimated using IEA: “Energy Technology
cell vehicles in use 380,981,575 963,804,456 Perspective 2017"
Number of self- » Estimated using Fuji Chimera Research
driven vehicles in — 641,900,000 641,900,000 Institute: “2020: Future prospects for the
use automated driving/Al car market”
Increase in B o » World Bank: “Climate Change Knowledge
— + +
temperature Average +2.04°C Average +1.2°C Portal’

Physical risks

* Review Meeting of Technologies Related
to Flood Control Planning Based on

3-57

buckling

Flood frequency 1x 4x 2x Climate Change: “A proposal for flood
planning based on climate change”
Probability of o, * A-PLAT: An information platform adapted
landslides 10% 12% 12% to climate change
Probability of track 0.6 - 0.63% 0.94% 0.65% « ELSEVIER: “Impacts of climate change

on operation of the US rail network” 2017

<«



4. Business impact assessment

Step

2°C world: There will be increased costs associated with the transition, but we expect that opportunities
will be created if the environmental advantages of railways are maintained
4°C world: There will be increased costs due to greater severity of natural disasters

3-58
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Transition Risks

Increase in carbon tax
(Increase in carbon price)

expected event

Impact amount

(2°C) Carbon tax will be introduced.(emission factor will be reduced)

(4°C) No carbon tax will be introduced.

Increase/decrease in
procurement costs

(Electricity)

(2°C) Renewable energy will advance and electricity prices will rise

(4°C) Renewable energy will not advance, and electricity retail competition will lower
prices.

Increase/decrease in
procurement costs

(Diesel oil)

(2°C) Crude oil prices down, diesel oil prices down

(4°C) Crude oil prices will soar, diesel oil prices will also rise.

Increase/decrease in
procurement costs

(Price of iron and steel)

(2°C)Iron and steel prices rise as carbon tax introduced

(4°C)No carbon tax will be introduced.

Adoption of next—
generation technologies
(Adoption of automated
driving and ZEVs)

(2°C)EVs, fuel cell vehicles, and self-driving cars will become popular, and Customer
outflow from railroads will occur.

(4°C) Widespread adoption of EVs and fuel cell vehicles x self-driving cars will be limited.

Changes in customer
preferences

(Change in aviation
quantity )

(2°C)Modal shift occurs, Inflow from aircraft will occur.

(4°C) Changes in aviation quantity will be left to the course of nature.

Rise in average
atmospheric temperature
(Decrease in the number of
users)

(2°C) Travel demand will decrease slightly due to rising temperatures.

(4°C) Travel demand will decrease due to rising temperatures.

frequency/severity of
natural disasters

(Increase in landslides)

2 |Increased
-E frequency/severity of (2°C) Flood damage will increase slightly at each site.
= natural disasters
o
'E (Increased flood damage) | (4°C)Flood damage will increase at each site.
T
Increased

(2°C) Damage caused by sediment will increase slightly at each site.

(4°C) Damage caused by sediment will increase slightly at each site.

5. Countermeasure definition

[Future countermeasures against individual risks (planned)]

We expect the main countermeasure to be “promoting the use of
renewable energy sources”, including wind power, while “setting long-

term targets for reducing CO2 emissions”

m Category| Risk countermeasures (initial plan) Category

KBiaua
| Buoud uoqien

salbojouy2a)

uoqJed-moj|

)
16ojouy2a}

uj saouUBApY

suopipuod
Jayjeam awanxy

udab-jxau

KBiaua
ajgemausal

suoionpail
suoissiwe o9 104

Kauaroyye

uj
saoueApY

KBisua
Bunowoid

Adapted

sjabue]

Adapted

Adapted

J0 asn
Bunowoud

Adapted

v Develop and introduce of renewable

v Set long-term targets for reducing CO2
emissions

v’ Set long-term targets for reducing energy
usage

Established

v Invest in energy-efficient technologies
v Continue introducing energy-efficient train
cars

v Develop and introduce renewable energy train cars

v Use renewable energy to achieve BCP measures
(emergency power generation) while achieving
decarbonization at the same time

Adapted/
established

Established

energy train cars

Retained

v" Utilize data to increase the sophistication

Established

of risk models

Step

Opportunit
y initiatives

v Implement long-term targets for

reducing CO2 emissions
v Plant trees to achieve disaster

preparedness while acquiring emissions
credits for absorbing CO2 at the same time

<

Promote the use of private power
generation and sell electricity

Land prices will increase due to
development around stations from the
progress of smart cities / MaaS

v’ Plant trees to achieve disaster
preparedness while acquiring emissions
credits for absorbing CO2 at the same time



6. Direction for information disclosure

Start the disclosure by referring to the TCFD’s four recommended items for disclosure
“Governance”, “Strategy”, “Risk management” and “Parameters and targets” and
disclosing what you are able to in line with these

2. Scenario Analysis and Future Policies and Initiatives

We analyzed the effect of climate change on our railway business, based on
2°C to 4°C* scenarios outlined by specialist institutions, such as the IPCC
(Intergovernmental Panel on Climate Change) and IEA (International Energy
Agency). Under the 2°C scenario, which anticipates an increase in carbon taxes
Governance and cost increases due to the adoption of renewable energy, if the
environmental superiority of railways can be maintained, then there will be a
shift of customers from other means of transportation, and we will be able to
secure opportunities to increase sales.

In addition, under the 4°C scenario, due to the increasing frequency/severity of
Strategy natural disasters caused by climate change, there will be damage to railway
assets and an increase in maintenance costs, as well as a decline in sales due
. . to the suspension of operations.

1 Risks and opportunities For society and for the Company, The Group will work to advance initiatives for
2 Scenario Analysis and Future Policies the achievement of the 2°C world to facilitate the realization of a sustainable

and Initiatives society. _ ) .
* Including IEA 2020 scenario of 2.7°C or higher

Major scenarios used in scenario analysis>-
[ Used primarily to analyze transition risks. | IEA: DS, STEPS, DRS |-
| Used primarily to analyze physical risks. | IPCC: ROP2.6, RCPS.5. |

OGlobal outlook under 2°C scenario (2050) -

Risk management

Parameters and targets

Building
v'Practice Case ():Kajima Corporation
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[Sales Composition of Kajima Group, Scope of Review]
The scope of consideration is domestic construction (civil engineering + building
construction), which accounts for more than 60% of consolidated net sales.

nlkaiva

Overseas
Subsidiaries
and Affiliates

Domestic

Subsidiaries
and Affiliates

Real

and Others
(Domestic)

23%

Consolidat
Net sales
JPY2

12%

Estate

Civil
1 . .
Engineering

-~

__ Non-consolidated

business
+

Building

2 Based on FY2018 results

@ [Step2: Assess materiality of climate-related risks]
From the characteristics of the industry, it was evaluated that the risks related to

the market and technology were large in addition to the policy trend.

[Scope of this investigation]

domestic construction

Classification Consideration of Risks and Opportunities 1t
Price competitiveness including carbon price and development of low-carbon materials and construction technologies are
necessary.
Policy Carbon price A delay in the development of low-carbon is subject to patent royalties from other companies, which reduces competitiveness. Large
The use and development of low-carbon building materials progresses.
Construction investment decreases due to an increase in construction costs.
Construction investment is restrained by regulations on the total amount of Carbon emissions, our construction revenue is
- Polic Carbon Emissions restrained, and sales decline. e
- y Targets/PoIicies Additional expenses such as credit purchases are incurred when the upper limit is not achieved. 9
g Improvement of design technology on low energy buildings such as ZEB (Zero Energy Building) is required.
(7]
= Carbon emissions are some of the evaluation items in order competition.
g Market Changes in customer The global enterprise demands the low carbon construction of the world standard in the domestic. ewD
- behaviours A decrease in fossil fuel-related construction projects affects orders. 9
o The energy mix changes and construction related to renewable energy increases.
E
Renewable energy and Technc?lpgy deve!opment costs related to renewable energy and energy conservation increase at the construction stage and at
Technolo Eneray conservation the facility operation stage. Brae
gies gy X The technology required varies greatly depending on the legislation. 9
technologies Competition arises with advanced companies such as from Europe etc. where renewable energy is spreading.
B Energy-saving policies, advances in next-generation technologies, recruitment and education to acquire expertise, changes in investor and bank behavior, and | Medium to
ncreases in energy demand and prices Small
. . . Increased heatstroke risk at construction sites leads to a decrease in productivity and an increase in costs.
. |Deterioration of working and . ) - N :
Chronic . diti Changes in construction methods and materials are required to ensure quality. Large
construction conditions Due to the harsh working conditions, the number of prospective employees decreases.
Poli (atiributable to Increased temperaturs) Sales decline due to legislation prohibiting outdoor work during the summer season. L
; olicy Changes in labor laws  |Progress in mechanization and labor-saving in construction is accelerated. arge
<
@,
8 Changes in rainfall and  |Process delays due to rainfall, strong wind, etc. occur, and costs increase due to countermeasures costs.
= | Chronic/ weather patterns/ Delay in delivery of (overseas) procured materials and increase in procurement (transportation) costs occur. L
a- Acute Increasing severity of Demand for flood control and other measures to strengthen national resilience increases. arge
= extreme weather conditions | The disaster prevention and disaster mitigation markets expand.
(Due to an increase in disasters)
Market Lower advantages in The domestic construction market shrinks due to the transfer of production facilities in the disaster risk area to overseas. Large
location
- Subsidence, rising sea levels, tightened disaster response regulations and reduced insurance coverage Mesdrlrl:;rlll to




E [Step3: Identify and Define a range of scenarios]
Analyzed impacts on company by drawing the 2°C and 4°C scenarios of 2030
regarding highly uncertain climate change

Given the geographical characteristics of Japan, the possibility that natural disasters

will become increasingly severe, which cannot be predicted based on past knowledge.

We recognize that the construction industry's mission is to respond to that kind of

uncertainty.

()

[As is]

The temperature will
rise 3.2-5.4°C above

[Global Average Terrestrial Temperature Change (Difference from the 1986-2005 Average)]
6 . . | . 1 . .
] 2030 I~
i 4 C i
— scenario -

2° C
scenario

-2 ,
2000

' I
2050

Source: AR5 SYR Diagram SPM.6

@ [Step3: Identify and Define range of scenarios]

Assumptions based on scientific evidence (such as IEA)

Item

Carbon price

Parameter

Carbon tax

At present

2% Average successful bid in
the European EU-ETS: Approx.
$8 per tonne

2100

2030

4°c

2°c

88 USD/t

pre-industrial levels,
. unless more rigorous
L. measures are taken.

[Active transition]
The temperature will
rise 0.9-2.3°C above
pre-industrial levels,

if strict measures

are taken.

Source

IEA WEO 2018 SDS
(Developed countries)

Carbon Emissions

Target values for

100% as a benchmark

-3%

-66%

GoJ Targets

Targets/Policies emissions IEA ETP B2DS
Coal thermal:337 TWh (32%) Coal thermal:264 TWh (25%) Coal thermal:83 TWh (9%)
Oil thermal:97 TWh (9%) Oil thermal:33 TWh (3%) Oil thermal:17 TWh (2%)
Changes in customer Power Supply Gas-fired therr:\al: 440 TWh Gas-fired thermalopower: 287 Gas-fired thermalopower: 284 IEA WEO2018 NPS
© ion (42%) TWh (27%) TWh (29%)
behaviors Composition (Japan)

Nuclear: 12 TWh (2%)
Renewable energy: 73TWh

Nuclear: 216 TWh (21%)
Renewable energy: 250 TWh

Nuclear: 247 TWh (25%)
Renewable energy: 347TWh

(7%) (24%) (36%)
Renewable energy and On average for new buildings | On average for new buildings
E:E;%E;?:: rvation | ZEB target : Realize ZEB Realize ZEB Basic Energy Plan
Rate of decline in
iorati g r i

aitizfraat:‘%" i labor productivity 0.4% 0.99% 0.99% "";gmg(:)rl‘::gt‘}” a

9 . due to heat stress
construction
conditions "Climate Change

— "Changes in Labor
Legislation" as a policy
risk is a derivative.

Temperature
increase

0° C as a benchmark

Average 2.1°C
(2030-2050)

Average 1.9°C
(2030-2050)

Adaptation Information
Platform" by the
Ministry of the
Environment, etc.

Changes in rainfall and
weather patterns

Days of heavy rain

2.5 days/year

3.0 days/year

2.5 dayslyear

Ministry of the
Environment and
Japan Meteorological
Agency Report

Increasing extreme
weather conditions
(typhoons, heavy rains,
sediment, disaster,
storm surges, etc.)

— Derivation of location
advantage as market risk

Flood damage in
urban areas

$3.3 billion/year

$7.3 billion/year

WRI "The Aqueduct
Global Flood analyze"
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. : H : » Increased demand due to increased physical risk 4°c I l
E [Step3' Identlfy and Define range of scenarlos] » Possibility of labor restriction during summer due to the harsh heat

Assumption of Future Society (4° C scenario)

Effects of Changes in the
Energy mix changes market

shna.

Direct impact

to the construction
industry

+ Damage and working «  Fundamental review of flood control plans, etc.
stoppages increase due to
intensified typhoons, etc * Relocation from disaster risk areas
7\ e  ThéTossiliies (Domestic relocation: Increase in demand,

‘ » Lower productivity due to heat Overseas relocation: Decrease in demand)

ower plant will
stress P P

continue to exist.
» Significant expansion of the disaster prevention,

* Restrictions on summer work . e disaster mitigation, and BCP markets
caused by the extreme heat renewabisaNai i S S vy ~__
. ] facilities based on % @
* Adoption _Of design and the current policy A : S
construction metheds to (1 « Strengthening building regulations
cope with climate change ' —
(mechanization and labor % : + ZEB (Zero Energy Building) and energy
saving) -- — I conservation progress based on the current
b » policy.

Increased demand due to increased physical risk I 2°C l
promotion of renewable energy/ZEB (zero energy building) progress while
introducing a carbon tax and reducing fossil fuel power generation as a policy

Changes in the
market

« Significant review of flood control plans, etc.

E [Step3: Identify and Define range of scenarios]iﬁ

Assumption of Future Society (2° C scenario)

Direct impact Effects of
to the construction Energy mix changes
industry NN —

» Substantial * Review of the location of new buildings
increase in
. renewable energy * Expansion of the disaster prevention, disaster
* Introduction of a carbon tax mitigation, and BCP Market
i . + Significant i

. Regtrl_ctlons on business decrease ssil

activities due to the fuel power

introduction of emission generation P

allowances * Rapid spread of ZEB (zero energy buildings)

* Increase in the
» Technological development

forl b tructi introduction of * Increase in energy conservation renewals

c:' dor\:‘v-i:a; ?n comaEy " hydrogen and (decrease in new buildings) /

- atenals other new energy Expansion of energy management services
sources

* Market entry from other industries

1
| * Increased demand for in-house renewable

.@--» energy facilities
%) e T "*. '1#,-"'" g



E [Step4: Evaluate business impacts]
Considering the impact of each key driving force on the income statement (P/L)

éhanges in demand

.

Carbon tax

Restraint of investment

CO2 emissions from
cement, steel, etc.

Carbon
price

Changes in the energy mix
+ Fossil fuels

* Renewable energy
* Nuclear power

Sales

/ Physical risk \

Temperature
increase

Government ZEB target

Disaster prevention,
disaster mitigation, and
national resilience

Severe disaster

E [Step 4: Evaluate business impacts] Assumptions: around 2030
Reflecting disasters with extreme severity, demand for disaster prevention, disaster
mitigation, and national resilience is increased

Additionally,
2° C scenario — Rising cost caused by introduction of carbon tax have an great influence.

On the other hand, demand is expected to increase due to the spread of renewable energy and zero-energy-buildings (ZEB).
4° C scenario — The deterioration of working conditions due to the increase in temperature is significant.

Risk/Opportunity Items 4° C scenario 2° C scenario

Cost increase due to carbon tax I

Shrinkage in the construction market due to a tax -

increase

Business restrictions due to CO, emission -

allowances

Energy mix change (decrease in fossil fuels) -

Increase in renewable energy-related demand + + + +

ZEB (Zero Energy Building) market expansion + ++

Effect on working conditions due to temperature rise - -

Disaster prevention, disaster mitigation, and national + + + +
resilience
Relocation from disaster risk areas + -
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E [Step5: Identify potential responses]
For items with large business impact, future countermeasures were examined.
It is necessary to promote technological development that meets market needs.

Response to Carbon Tax and Emission Allowance
Regulations

Cost increase due to carbon tax

Contraction of the construction market due to the tax increase

Business restrictions due to CO, emission allowances

Technological development in response to new
markets and climate change

Energy mix change (decrease in fossil fuels)

Increase in renewable energy-related demand

ZEB (Zero Energy Building) Market Expansion

Effect of rising temperature on working conditions

Responding to Severe Extreme Weather

Disaster prevention, disaster mitigation, and national resilience

Relocation from disaster risk areas
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Promote activities to reduce CO, during construction
Development and promotion of introduction of low-
carbon materials

Securing renewable energy

Selection of focus areas based on energy mix
Development of engineering and construction
technologies for renewable energy facilities

Pursuit of ZEB profitability and comfort

Development of labor-saving construction technology

Promotion of technical development related to disaster
prevention, disaster mitigation, and BCP
Development and utilization of hazard maps
incorporating unique knowledge

Construction that contributes to the strengthening of
national resilience including buildings and structures

[Development Case of Low-Carbon Building Materials (Concrete)]

L

&0

finlalwayithattreesibreath g

By inkingdCO)
[@oncreteftojreducefthefamountio K€ O 2todvirtuallygzeroogless]

Thermal power plant

In"CO, - SUICOM",

Reducing cement consumption by
using coal ash, special admixtures
and other materials instead of
cement, and absorbing CO, into the
concrete during manufacturing, we
are able to reduce CO, emissions to
virtually zero or less.

% Co-developed by Chugoku Electric Power Co., Inc.,
Kajima Corporation, and Denka Co., Ltd.
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CO,-SUICOM

Amounts of CO, Emission

300

200

100

-100

Cement plant

Zero CO, emissions or less

Total
co2
reduction

absorbing
Cco2

_____ I

In general

Concrete CO,-SuICOM

EcotcleatR3
M gy TSl 17 wasts e Gt
Utimate]Recyclingz@rientedlCancretel

Raw concrete
used at
examination

Remaining
unused concrete
after being

unloaded

In "Eco-Crete R3",

This is an environmentally
conscious concrete that reuses the
returned concrete which had been
inevitably disposed. Eco-Crete
contributes to resource recycling
and reduce in CO, emissions.

100%

Amounts of CO, Emission

h 4
—

Eco-Crete R?

Normal
Concrete

Reduce CO, emissions by up to 90%



Construction Material

v Practice Case(: LIXIL Group Corporation

1. Target Business
1 -1 LIXIL Groups and Target Organizations

[LIXIL core philosophy]

The Group's superior products and services
contribute to improving people's comfort and lifestyles.

[Company Overview]
(The fiscal year ending in March 2019)
+ Sales JPY1,832.6 billion
* Approx. 75 thousand employees
» Sites in 150 or more countries

[LIXIL's business domains]

LIXIL Group's products and services support more than 1 billion
people's daily lives worldwide through various partners.

Condominiums
Office Buildings

Detached
Houses

House Building

. LIXIL

Link to Good Living

Developers

Building materials

Builders
Commerce
Facilities

Building Contractors General Contractors

Leasing
Houses

Public
Facilities

Housing Equipments

[Target organization]

Distribution and Retail

Building 9.5% Ho%sing and Services
Technology 3.1% Water

Business Technology Business
13.7%

44.7%

~
‘ Net sales \

PY1,832.6 billio

(The fiscal year
ending in March 2019

Housing Technology Business
29.5% (Japan 29.0%, Overseas 0.5%)

LIXIL
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1552 0 0

1. Target Business
1 - 2 Selection of target business divisions
> For 2 businesses, estimate financial impacts in 2030 using the 2°C/4°C scenario.

[Target business] [Participating departments]

bI:irg:;s e e e e + Sash and door business
+ ZEH promotion division
Due to the impact of higher costs for raw materials
Sash door due to tighter regulations and the spread of high- » Technology development
performance products such as energy-saving products = Environmental division
ZEH g&z?:rc;qlgg :Jssnewable energy for climate change Cooperation: other related departments at
¢ Net Zero As demand for ZEH products is expected to headquarters
Energy House ¢
increase
[2 future scenarios]
" Ck L . : : 1 : - . L
g 1 I Scenarios with large physical impacts
: i 4°C ® There is no significant tightening of regulations.
4 1 i | ® Expansion of damage caused by extreme weather
I 3 S conditions such as typhoons and floods
* B : - ® Re-energy and ZEH penetration is limited, etc.
0 : L Scenarios in which the impact of policy shifts is
1 [ significant
-2 1 [ 2°C ® Introduction of a carbon tax, drastic tightening of
' ' ‘ ! Scenario recycling regulations, etc.
2000 2030 2050 2100 ® Rising raw material and energy prices
Global Average Terrestrial Temperature Change ® Increasing use of renewable energy and ZEH, etc.

(Difference from the 1986-2005 Average)

LIXIL
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2. Assessment materiality of climate-related risks

» Assumed risks and opportunities were identified, and the impact was assessed from
large to small.

Summary of risks and opportunities (only “Large” impact excerpted)

Assumed risks

Anticipated business impact

Major Medium Opportunity
classification
Transition risk Policies and Carbon tax « To boost efficiency
regulations - Fuel taxes and soaring electricity prices - Increase awareness of energy conservation
among customers
Tightening + Tightening of regulations, such as energy- = Strengthening housing energy conservation
regulations saving standards standards
= Mandatory use of alternative materials and — Increase in demand for high insulation and
recycled materials renewable energy products
— Passing on cost increases to raw materials - Sustainable raw material utilization
Renewable + Creation of a market for renewable energy-
energy policy = Convergence of FITs and subsidies related services
— Decline in consumer demand = Promotion of in-house renewable energy
improvement measures Large
Market Technology
changes / investment * Increased investment costs in the = Promoting Innovation in manufacturing
technological manufacturing process processes
change
Changes in
the market = Rising prices of raw materials + Development of alternative materials
Physical risk Acute Extreme * Increase in damage caused by natural + Business opportunities for disaster
weather disasters prevention products
= Supply chain disruptions = Increase resilience through BCP measures
Medium to
small

LIXIL
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3. Identify and define a range of scenarios

IEE N N =X N e

3-1 Worldview of the 2° C scenario
> At2° C, the strengthening of regulations promotes decarbonization and accelerates the spread of ZEH-related

products and the introduction of renewable energy.

Market

@ With the introduction of ZEH housing
and other measures

Increased demand for adaptive
products
- Residential solar power
- High-performance sashes and insulating
panels
- Renovation products

vernment

@ With the advancement of a wide variety

of renewable energy procurement methods
Promoting the introduction of renewable

energy

@ Develop manufacturing processes that do

not emit CO2

@ Increasing demands for recycled materials
@ Develop aluminum production that does not

@\)

@ Introduction of a carbon tax
@ Strengthening of energy-
saving regulations on housing
@ Strengthening recycling
regulations, etc.

operation at plants
due to extreme

weather

@ Abandon fossil fuels

LIXIL
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3. Identify and define a range of scenarios

G N N =X N e

3-2 5Force analysis of the 2°C scenario

Housing materials industry

~

[ : Required actions

Seller

(Raw Material
Suppliers)

» Cost increase of raw
materials due to carbon
regulations

» Shift to recycled materials

Review of low-carbon
procurement methods, etc.,

and response to physical »  Reducing the carbon content of raw materials and for houses
risks promoting R&D of recycled materials
» Increased demand for
> Expansion of sales channels through the spread of residential solar power and
ZEH and renewable energy other renewable energy-
Seller For low-carbon production related services due to

(energy, etc.)
» Increase in renewable
energy ratio

» Renewable energy costs
decreased

Securing power sources for
private consumption
Investment in renewable energy
ing the carbon tent of

factories

New comer
» Companies in other industries, such as loT
technology and power-related businesses

Strengthening of
collaboration
(Alliances, M&A)

TN
Industry competition

Promote the reuse and electrification of energy at
factories

Buyer
(Customers)

> Promotion of energy-efficient
products (including recycling)

=Needs for energy-saving
products increase

Customers' energy
conservation needs increase
due to the promotion of ZEH
and energy conservation
policies— Expanding needs
to high insulation products

1%

customers' renewable

R&D and development e
AN energy needs and rising

ey — electricity prices
(Alternative)
» Emergence of disaster response-type products,

etc.
Development of value-added

products for reducing the cost and
carbon, recycled materials,
residential solar power

» Diversification of re-rnergy-related Systems

Development of
high performance and

7
N

\
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-

~

Government

Introduction of carbon tax

Promoting energy
conservation, renewable
energy, electrification,
ZEH, low-carbon policies,
and subsidy enhancement
to achieve CO2 reduction
targets

Establishment of a system
for the widespread use of
ZEH

Subsidies (breakwater, etc.)
for increased flood damage
have been developed to a
certain extent.

In cooperation with the
government,
make an ecosystem/rule
on low-carbon markets

new high-value-added productg

]

\_

_/
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3. Identify and define range of scenarios

IEE N N =X BN E

3-3 Worldview of the 4° C scenario
> At4° C, policies are not implemented, increasing physical risks and increasing demand for

adaptive products.

Green energy

@ Lack of renewable energy
procurement and delays in
introduction

1
1
1
1
v

Market

@ Increase in demand for
relaxed-type products
High insulation sashes/shades

Government

Energy conservation and renewable
energy policies are not advancing.
(Carbon tax not introduced)

@ Lack of low-carbon productiol
at plants, resulting in large
volumes of CO2 emissions

@ Suspend operation
at plants due to extreme
weather

Fossil fuels Fossil fuel-derived electricity

LIXIL
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3. Identify and define range of scenarios

B N N =X BN

3-4 5Force analysis of the 4° C scenario

Housing materials industry

Seller

(Raw Material Suppliers)

» There is no carbon
regulation.

» No shift to recycled
materials

> Physical risks emerge in

New comer

» There is no particular entry.

Buyer

(Customers)

= = >
-

Political support weakened and

some factories and resource

suppliers

=
v

procurement, etc.

Consideration of diversified

Industry competition

» Re-energy and energy-saving measures
implemented as in the past

Development of adaptive products 1-

Physical risks at the company's sites

environmentally conscious
products were successful.

> Needs for low-carbon,
recycled materials, etc. are
low.
= Stakeholders would not
require Response

become apparent

> Demand for high
insulation and sunlight

Seller
(energy, etc.)

» Renewable energy will
spread to a certain extent,
but depend on fossil fuels

Promotion of measures for
-p renewal and energy conservation,
and examination of portfolios of

shielding products
increased due to higher

temperature.

sites with hig%ical risks, etc.
s >

Due to flooding damage,

4

demand in high-rise regions
has expanded and demand

\

Optimization of renewable
energy-related investment

(Alternative)

» Develop products for market entry with the
increasing needs for air conditioners

for rental properties has
expanded.

Increasing needs for
adaptive products

N

To consider new high-value-added
products

Providing products that
meet new needs

— e . . o o o o o

|:| : Required actions

4 N

4

> In some countries, CO2

4

> Subsidies (breakwater, etc.) will

Government

As the trend of low
carbon/decarbonization weakens
and external pressure from the
international community weakens,
regulations such as carbon tax
and the use of recycled plastics
are not introduced.

emissions at factories are
regulated, and emissions trading
is expected to be more active
(not to be introduced in Japan).

ZEH/ZEB penetration has not
progressed, and there are no
aggressive policies.

be provided due to rising sea
levels and increased water stress.

Rapid access to policy
information and securing of
subsidies
(mainly in collaboration with the
government on physical risks)

_ Yy




3. Identify and define range of scenarios
3 - 5 Assumptions for each scenario

Carbon price

Carbon tax

At present

2030
2° C world
$100/t

GE RN E B

4° C world
(Not installed at 4° C)

Source

« [IEAWEO 2019

Renewable
energy policy

ZEH penetration
rate

Newly built houses
54,352 units (2018)

Newly built homes 100%

(market at 4° C)

Existing houses

» Japan environment co-
creation initiative "Net Zero
Energy House support
project survey presentation

159 units - % (market at 4° C) 2019 materials"
(2018)
Investments Requlation of 14%
in low carbon g . - (Price is assumed to (No restriction at 4° C) * EU "The plastic strategy"
recycled plastics . :
technology increase by 1.2 times)
Increase/dec )
SLED Price of (1.25 times higher at « World Bank "World Bank
D] aluminum $2,108/mt 4° C with introduction of $2.2 thousand/mt commodities forecast "
heavy-use
carbon tax)
products
» Technical review committee
Increasing on flood control plans based
.d|sasters Frequency of 1 time 1.7 times 3 times ?n climate chan_ge
with extreme floods Recommendations on water
severity control plans based on
climate change"
LIXIL
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4. Evaluate business impacts

[srer )il 2 3 ) a) s )

4 - 1 Estimated items for business impact evaluation
» Select risk/opportunity items to be prioritized in the current scenario analysis.

Opportunity

Estimated Risks and Opportunities

Increase in energy costs due to introduction of carbon tax

Rising raw material prices and rising costs due to regulations

Increase in operating costs due to flood damage, etc.

Increase in sales of high-performance products for new homes

Increase in sales due to expansion of renovation market

Increase in sales due to market expansion of adaptive products

Reduction of business activity costs through promotion of energy conservation
and renewable energy measures

LIXIL
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4. Evaluate business impacts Ceree ] 2 )3 e dE]
4 - 2 Business impact evaluation (summary of the 2° C Scenario)

> Inthe 2° C scenario, there is a large increase or decrease in profit due to institutional development by the government,

tightening of regulations, and changes in consumer preferences.
» Especially, the renovation of the existing house which occupies the majority of the house is indispensable.

2°C » Inthe analysis, we assume that national policy is expanded.
m There are risks such as "introduction of a carbon tax" and "soaring material prices”.

e There is the possibility of cost reduction due to sales increase by the renovation market’s expansion and
the introduction of energy saving and creating facilities to factories, etc.

Scenario

Operating income Carbon tax Material prices Steep  Flood damage Increase in sales Increase in sales Increase in sales  Cost reduction (Tax Operating income
[FYE2019] Introduction rise (Newly built) (Renovation) (adaptive products) Avoidance) (energy [FYE2031]

conservation, etc.)

LIXIL
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4. Scenario analysis results
4 - 3 Evaluation of Business Impact (Summary of the 4°C Scenario)

> Asthe 4° C scenario is an extension of the current scenario, the increase and decrease of
profit is relatively small.

m Risks such as “steep rise in material prices” and "flood damage" exist.
Sales increase for high-performance building materials and solar panels due to the dissemination of new ZEH
unity

4°C

Scenario

(current pace), in addition to expected increase in profits due to the expansion of market for adaptive products.

Operating income Carbon tax Material prices Flood damage Increase in sales Increase in sales Increase in sales Cost reduction  Operating income
(Renovation)  (adaptive products) (energy [FYE2031]

[FYE2019] Introduction Steep rise (Newly built)
conservation, etc.)

LIXIL
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5. Future Challenges and Plans

> For the next fiscal year and beyond, company plans to 1) expand scenario analysis into other businesses, 2
consider countermeasures deeply, and @ disclose information

1 Ensure governance is in place

[

2 Lo 3 4 . 5 3 .
Assess materiality of Identify and define range of Evaluate business Identify potential
climate-related risks scenarios impacts responses
Market and Busi : - Countermeasures

Technology || Reputation usmlesstlmpatc on: + Changes to business
Shifts Scenarios inclusive of a range nput costs model
o . ) < Operating costs R
of transition and physical risks * Changes to portfolio mix
o « Revenues ] e
. . relevant to the organization . Subbly chain * Investments in capabilities
Policy and Phy_su:al pply and technologies
Legal Risk eg. o
.g.
Assess materiality of Set multiple scenarios Evaluate business impact Consider of proposed
climate-related of risks/opportunities revisions to the business
risks/opportunities quantitative plan
@ Consider countermeasures
@ Expand scenario analysis into other businesses and utilize into merchandising
or commercialization
Documeptatlo_n and Disclose appropriate information about strategies and risk management incorporating scenario analysis
T Information Disclosure

@ Disclose information and

reflect in management strategy

LIXIL
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Materials
v Practice Case(1): Shin-Etsu Chemical Co., Ltd.
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Overview of the Shin-Etsu Group (as of March 31, 2020)

1 | Established

September 16, 1926

Location of head

6-1, Ohtemachi 2-chome, Chiyoda-

2 office ku, Tokyo
150
3 Number.of group Japan: 55/Overseas: 19 countries, 95
companies companies
a | NUTIEEL i 22,783 (consolidated)
employees
5 | Capital 119.4 billion JPY
6 |Sales 1.5435 trillion JPY

7 | Ordinary income

418.2 billion JPY

Market
capitalization

Approx. 8 trillion JPY (as of January

26, 2021)
Shirttsu

Details of the Shin-Etsu Group’s business

Electronics & Functional Materials
Business

Rare earth
magnets

Photoresists

=

Encapsulants

Photomask

blanks

Processing, Trading
and Specialized
Services Business

Business reported on

PVC/Chlor-Alkali Business

31%

Net sales composition
by segment iR
(as of the March 2020 =

Polyvinyl chloride

Caustic soda

Silicone Business

ynr ? :“qfu?_ Synthetic quartz
preform fo glass substrate

~

Fluids

Semiconductor Silicon Business

Cellulose derivatives  Silicon metal

(&

Powders
™
4 =
3 -
i

R e

Shirztsu

Polyvinyl alcohol Synthetic pheromony
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Structure for scenario analysis of climate change

Scenario analysis is handled by the Climate Change-related Subcommittee established

within the ESG Promotion Committee, as well as the committee members and

administrative staff of the divisions being analyzed

[ESG Promotion Committee overview]

Established:  April 1, 2005 CSR Promotion Committee established
August 1,2017  ESG Promotion Committee established

Committee Chairman: Yasuhiko Saitoh (President and CEO)

Board of Directors

Vice Chairman: Toshiya Akimoto (Managing Director)

Managing Directors’ Meeting

Committee members, administrative staff: SR RO
Committee Chairman

Group company ESG officers: 45 B (President)

il

ESG

(including the 11 directors and Promotion Committee

Committee Members

Nomination  Reporting

general managers of divisions of Shin-Etsu Chemical) .

Secretariat

l Promotion of ESG activities

The Shin-Etsu Group

1 Reporti
Nomination  Reportin; porung
i) POrUNE | Audit & Supervisory Board

Shir

Climate change scenario analysis: Task details

Step Details

1 Understanding of climate change analysis and each item for disclosure

Hypothesizing worldviews for the 2°C and 4°C (2.7°C and above) scenarios
Setting the time frame

3 well as their degrees of significance
Assessment of financial impact

Hypothesizing risks and opportunities to business that may be expected due to climate change, as

4 Evaluation of risk countermeasures and seizing of opportunities

5 Reporting of analysis results (ESG officers, environmental officers)

Future plans

6 Report to management at the Board of Directors meeting

7 Disclosure of the sustainability report, etc.

Shirztsu



[see L2 ][ 3] a5 6]

Setting the timeframe for climate change scenarios

The 2°C and 4°C (2.7°C and above) scenarios as of 2050 have been
selected based on the impact from climate change

[Projected average global surface temperature change]

(compared with the average from 1986 - 2005)
Over 4°C (2.7°C and above) scenario:
6 ! ! ! 1 | ! ! L L As of 2100, temperatures will be 3.2-5.4°C
4 - | higher than pre-Industrial Revolution
E - |levels if no additional measures against
4 1 - |global warming are taken
2 _: :_ 2°C scenario:
4 I |As of 2100, temperatures will be 0.9-2.3°C
il higher than pre-Industrial Revolution
. v - |levels if strict measures are taken
0 , A
4 I =
1
1 1 =
—2 T T T i T T T T
2000 2050 2100

Prior to 2030, the change in temperature is nearly the same
in both the 2°C and 4°C (2.7°C and above) scenarios.
The gap between the scenarios widens after 2030.

- (Source) AR5 SYR, Table SPM.6 Shiﬁ/ZmEts"

[srep Jl2 ] 3 flals 6]

We estimated the revenue for 2050 and evaluated the impact of
climate change would have on it

Estimate hypotheses

B Based on the increased production and growing demand for rare earth magnets,

we assumed that the company would see a steady growth in sales until 2050

B Operating profits for 2050: We employed the average value over the operating

profits for the past three years

B Amount of emissions for Scope 1. We assumed that they would increase in
proportion to the increase in the business’s sales based on the amount of

emissions in FY2019

B We assumed that emission factors for electricity would decrease

Shirztsu
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Main production sites for the covered business

Shin-Etsu Chemical
<Fukui, Japan>

Shin-Etsu Technology

(Suzhou)
Shin-Etsu (Changting)
Technology
e—— <China>

/ Shin-Etsu Magnetics
Philippines

‘\

<Philippines>

Shin-Etsu Magnetic
Materials Vietnam
<Vietham>

Shin-Etsu Malaysia
<Malaysia>

Shin-Etsu Magnetics Thailand
<Thailand>

Shirctsu
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[step L2 | 3 [a] 56|
Greenhouse gas emissions for the covered business: ratio by
scope
i
3%, " Scope 1 Scope 2
Production process for the covered business
Process using large amounts of
B— energy
i»\ L= Parpendicular
R e -
& Gl
Coude l ]
& = " Vacuum Inducsion Fumace
Electravtic £ Rare Eanth
Metal HEPHTSSE ™ Veta Alloy Forming
Individual rare earth oxides are Rare ganlrth metﬁls and other r?l‘)';' Alloys are pulverized to fine
separated from rare earth ma:jterlalts:rip hafrge into crucible powder. Put the powder into
concentrate and change to metal gr;j rr:.e fy 'gh frequency mold and press in magnetic
by electrolytic process inductive turnace. field.
Simenng Funace
Block
Formed block put into
ﬁh [5 ” ‘;aﬁ sintering furnace and
l — 5‘ h —— make sintered block
Products =i
Sintered blocks are cut and -
Packaging, shipping Magnetizing ground into the required Sth%ts"
3.93 shape and the surface is [ [l

treated by plating or coating.



3-94

[ster [l 2 | 3 ] al[s] 6]

Business opportunities from climate change (2°C scenario)

Application Details Impact
. . . . The use of high-performance, compact rare earth magnets in the drive motors
Electric vehicles, hybrid vehicles, - . . . .
. and other various motors of hybrid, electric, and fuel cell vehicles reduces the High
fuel cell vehicles . ) . ) .
overall weight of the vehicles and increases their energy efficiency
Wind turbine generators Rqrg earth magnet's contribute to m.aking offshore wind turbine generators highly High
efficient and reducing generator maintenance costs
. Energy consumption efficiency can be increased and the amount of electricity
Compressor motors for air . L I
" consumed can be decreased by using rare earth magnets in air conditioner Med.
conditioner
compressor motors
The weight of aircraft can be reduced and energy efficiency improved by
Aircraft converting to electric or hybrid forms for small aircraft, or by converting to Med.
electric hydraulic drives (motor drive) for large aircraft
. The use of rare earth magnets in industrial motors can increase motor efficiency
Industrial motors .. Med.
and reduce the amount of electricity consumed

ShirZtsu
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Risks from climate change (2°C scenario)

. . Impact on
Event Risk to Shin-Etsu P . Countermeasures
profits
Reduction of Scope 2 emission amounts
Increased electricity -Further promotion of production processes that
prices due to the : - use less electricity and introduction of high-
. .. |Increased costs for purchasing electricity . - :
spread of electricity High |efficiency equipment, etc.
from renewable energy sources . .
from renewable -Introduction of a cogeneration system that uses
energy sources carbon-neutral natural gas (natural gas with
emission credits)
Extreme weather Regradmg of.productlon sﬂgs ‘
i : . . Decentralization of production sites
conditions Flooding of production sites . N .
. L . Low |Diversification of raw material sources
(typhoons, river Supply chain disruptions . .
. Securing of product inventory
flooding, etc.) .
Purchase of property insurance
Reduction of Scope 1 emission amounts
Carbon taxes -Further promotion of more efficient production processes
introduced by A carbon tax is imposed and introduction of high-efficiency equipment, etc.
various countries  |Costs created for purchasing emission ~Use of hydrogen-reduced iron materials
o . Low Set absolute reduction targets for greenhouse gases and
around the world, |credits in order to meet carbon emission achieve them.
carbon emission quotas Collect information on environmental regulations such as
quotas set carbon taxes for each country, and come up with measures
to deal with them.

Shirctsu




[ster JL2 |3 ]lalls]e]

Risks from climate change (4°C (2.7°C and above) scenario)

Impact on

Increased frequency of
flooding due to
changes in
precipitation patterns,
etc.

Supply chain disruptions

Event Risk to Shin-Etsu y Countermeasures
profits
Increased frequency
of extreme weather Regrading of production sites
Floading of production sites ) Decentralization of production sites
High Diversification of raw material sources

Securing of product inventory
Purchase of property insurance

Introduction of carbon
taxes in certain
countries, setting of
carbon emission
quotas

Carbon taxes and carbon emission quotas will not be
introduced in the countries that the production sites of
the covered business are located in.

Electricity prices

According to the IEA's scenario analysis (the scenario
for current initiatives), electricity prices will not increase.
Because of this, increased electricity prices are not a
risk to Shin-Etsu.

Materials

ShirZtsu

v Practice Case®: FUJIFILM Holdings Corporation

3-97



Fujifilm Group Basic Information (Business Field)

Copy machines and
multifunction
machines

Laser printer

On-demand printing
system

3-98

Document
Solutions

JPY1 ,0056 billion Netsales

41%

Digital cameras Color film il
QuickSnap Processors/Printing
1 ; Equipment ===
Color paper

——
Medical system - ‘ﬁi
(medical images, endoscopes, 1U A
etc.)

Y

Imaging
Solutions

JPY386.9 billion
16%

i

=
el

Healthcare

FY2018

Pharmaceuticals

JPY 1,039 billion

JPY2,431.5 billion 43%

products

Healthcare &
Materials Solution

Recording Media Graphics system

FusEIS prr= &
u“."‘“‘c 5 ‘
(2 A __ Flat panel o
| . 4. Display materials
. (Films for LCDs, etc.) Optical Devices

(Lens unit for mobile phones)
Electronic materials ¢
(Semiconductor

Manufacturing Materials)

Risk Items in Display Business and Industrial Equipment Business

Risk Item Business impact
Assess
Small classification Index Discussion (Example) ment
Plastic regulations Spendin » Regulations on plastics are progressing led by Europe, and expenditures for replacement of alternative materials, upgrading of recycling, introduction of
9 P 9 tracking systems, etc. are increasing, which has an impact on PL/BS.
:)ei\'/ﬁ:g%;ige:ext-generanon ::JZ’;‘;:Z expenditures, > Strategies for plastics such as material recycling and chemical recycling are required, which affects PL/BS.
Carbon price » Introduction of a carbon tax will impose taxes on fuel procurement costs, which will increase production costs in factories in countries with higher carbon
P taxes and have a medium-scale impact on PL/BS.
. Revenues, expenditures, | . . : : . . . .
Investments in low carbon technology and assets’ P ’| > Environmentally conscious and financing drivers increase demand for low-carbon products such as TACs and require conversion from PETs, affecting
N
Large

Increasing severity of extreme weather
conditions

* Risks associated with plastics regulations and their response
ewendterd * Financial risk of introducing carbon tax

hvestment in shutdowns,
on high-risk land, which will

J

Carbon Emissions Targets/Policies in
Each Country

Spending

" >
Revenues, expenditures,

and assets

Transformation to renewable energy is required in order to achieve CO2 reduction target, and correspondence costs such as the purchase of facilities
and green power increase, which has a large impact on PL/BS.
CCUS, BECCUS is assumed in low-carbon societies based on 1.5° C and has a large impact on PL/BS.

Changes in the energy mix

Expenditures and assets e

Changes in the energy mix will greatly change the emission factor, greatly change the achievement of the carbon emission target, and affect
P/L and BJS includil h in the site.

. - > Subsidies for renewable energies such as CCUS, BECCUS will accelerate the introduction of renewable energies in the world and affect
Renewable energy subsidy policy Revenue product liability
Energy-saving policy Spending > Rigorous regulations governing GHGs emitted from factories could increase the cost of investments and affect PL/BS.
" Revenues and 2 = 2 : et 2 2 2 2 on of]
Customer reputation change expenditures
Business opportunities by promoting the introduction of CCUS, BECCUS
sts

Increase in the average temperature

Expenditures and "

for TACs, PETSs, etc., and thereby affecting PL/BS.

Renewable energy subsidy policy

Revenues, expenditures, >

and assets

Subsidies for renewable energies such as CCUS, BECCUS will accelerate the introduction of renewable energies and affect product liability.

Revenues, expenditures,

Changes in Important Products/Prices and assets » Changes in prices of raw materials such as PETs and TACs increase procurement costs and affect PL/BS
Policies on forest protection Expenditures and assets|> Increased production and sourcing costs due to tighter regulations related to decarbonization have an impact on PL/BS
Revenues, expenditures | > The trend of die vestment accelerates, and the winds of enterprises that do not practice environmental management become stronger. As a result,

Changes in the investor's reputation

and capital

financing costs increase and affect PL/BS.

Changes in rainfall and weather
patterns

Expenditures and assets ”

The water level of the dam declines due to changes in rainfall, and power transmission from hydroelectric power plants is disrupted, and the plant stops
operation and affects PL.

Energy Demand

Expenditures and assets

Changes in energy costs for transporting materials and operating factories, increased operating costs, and medium-sized impacts on PL/BS

Rising sea level

Expenditures and assets e

Water stress increases supply costs, effectively rendering production virtually impossible, and increases in production costs due to tighter regulations on
water withdrawals for production, thereby affecting PL/BS.

3-99



Definition of each worldview based on scientific grounds such as the IEA

Carbon Emissions

Targets/Policies in
Each Country

Introduction of )
carbon tax L

i

2030
At present Source
4° C world 2° C world
* Ministry of the Environment,
- "Japan's draft promise" and
3 "’:'2':)':’;‘)“302 401 Million tCO2 401 Million tCO2 "Toward a drastic reduction of

greenhouse gases in anticipation
of 2050"

Carbon price

Carbon tax (Japan)

Not introduced

(Not installed at 4° C)

$88/t

« Estimated from IEA WEO 2018

Changes in the
energy mix

Power Source
Composition (Japan)

Coal: 360 TWh
Nuclear: 33 TWh

Renewable energy: 186

Coal: 264 TWh
Nuclear: 216 TWh
Renewable energy:

Coal: 83 TWh
Nuclear: 247 TWh
Renewable energy: 347

« IEA WEO2018 (New Policies
Scenario, Sustainable
Development Scenario)

(2017) 250 TWh TWh
Regulations on the use Promotion of CCS 1.6Mt 31.7 Mt - Estimated from IEA WEO 2018
of recycled plastics
Rate o recycle 0, 0, 0,
V aluminum 37 % 51% 1432'{;" « Estimated from IEA WEO 2018
Production of a T . . ]
Increasing severity of
Plastic regulations Rﬁ;‘l’;z‘:o‘r"'f:::gs 1t extreme weather conditions J 1.7 Times . Estimated from IEA WEO 2018
-
Developing next- :
generation Cc0o2 recg\:erby :)y CCSs (market::ogement at FI’ndustrlal sectt_or 00.5?:1OGGtt . Estimated from IEA WEO 2018
technologies (Global) ) ower generation 0.
- "Japan's Weather at the End of the
[ ex::";‘i‘:i‘g::‘her Days of heavy rainfall 25 davs 3.0 dave 25 dave 21st Century"” (2015) by the
T It per year (Japan) ) Y . Yy . Y Ministry of the Environment and
9 Y the Japan Meteorological Agency

3-100

4° C world: Low carbon/decarbonisation is not promoted and physical risks increase

\J
( Jg
4

Increase in procurement cost
of aluminum has small impact

overnment

Market

Digitization of printing technology

istributed power generation ) )
No active promotion of

energy conservation

PS and CTP market and renewable energy

Delays in policies
: introducti{)n due to W - (Carbon tax not
| i introduced
5 lack of renewable \ T o l : introduced)

Green Energy energy procurement
i ‘ | ) | Market expansion of

: . Electronic paper OLED*Micro LED
1 Ped L
®® \

Lack of low-carbon production
at plants, resulting in large
volumes of CO2 emissions

Factories on a
suspension of operation
A due to torrential rain and
S extreme weather

N

Factory

Brown Electric

Fossil fuels

Sea
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In the 2° C world: Advanced decarbonization accelerates the progress of adopting

renewable energy, recycled plastics, and CCUS.

\
istributed power generation k‘ %
“‘./a’ i
WY

Promoting the introduction
of renewable energy based
on various procurement
means for renewable energy

Green Energy

Increase in needs for
recycled materials

overnment

Development in paperless

Introduction of
carbon tax, stricter
recycling
regulations, etc.

Acceleration of Digitization of Printing Technologies

Electronic paper OLED*Micro LED
Market expansion

Printing process
Forcing the pace

Diversification of printed materials

Demand is expanding in
~ the global market for mass
printing such as
newspapers, despite
progress in paperless
printing.

Generating renewable
energy on company

Distributed power generation

property through -
implemented solar panel i o -
on roof :Tll U e
Ty
4_@ ________ 1 Factory R Green Energy \—’_\| ' -
| CCS . '
Generating plants technology
incorporating CCS ' Offshore wind
technology becomes a E_ ﬁ i
mainstream _al-, E .h,i_;., - Sea
3102 EOR BECCS
In the 4° C world: Low carbon/decarbonisation is not promoted and physical risks increase
4° C worldview @2030s (Example) [ J: Whatto do
o e e e e e e e e e = e e e e = e e e = =
Display and industrial equipment industries " Government )
Se_zller . Buyer »Regulations are not
(Raw Material Suppliers) New comer (Customers) advancing as low

carbon/decarbonization
trends weaken and external
pressures from the
international community
weaken.

»>There is no carbon regulation. »Low-Carbon Constraints

Are Weak, and CCUS
Markets Have Been
Popularing on Stagnation

» Threat of new market entrants due to the
spread of the organic EL market

N =

Indagtry

NI

»The shift to recycled
materials (PET, TAC) is
assumed to be a market trend.

»Physical risks emerge for
some factories and resource
suppliers >

> Needs for low-carbon,
recycled materials, etc. are
low, and no special
response from stakeholders
is required.

»Promoting renewable
energy policies in some
regions (U.S.)

No major changes due to ongoing
renewable energy and energy
conservation measures

Considering portfolios
with high physical risk » Actualization of Physical Risks

to Our Bases <

»Regulations on the use of a
carbon tax and recycled
plastics (PET and TAC) are
not introduced.

Seller
(energy, etc.)

saving and re-energy-saving
measures
Consideration of the portfolio of
sites with high physical risks, etc.
Expansion of organic EL market

Traditional portfolio

» Grid parity remains in Maintain

some areas because of the
lack of renewable energy
use. Renewable energy-
related costs remained
high in many regions.

»Popularization of CCUS has
not progressed, and no
positive policies have been
formulated.

N
= =

(Alternative)

»Organic EL and Micro LED display materials
are becoming popular.

Rapid access to policy
information, securing
subsidies (mainly in

. collaboration with the
relal\:l?:iﬁi\::it::‘ent government on physical
(for some regions only) } \ risks) ~)

|

|

|

|

|

7
I N_

Implemented conventional energy-

|

|

|

|

|

|

/L

For renewable energy-

— e e o o o O EE Em Em Em o Em Em Ew Em Em oy,

’
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In the 2° C world: Advanced decarbonization accelerates the progress
of adopting renewable energy, recycled plastics, and CCUS.

2° C worldview @2030s (Example) [ Whatto do

oS- T T T T = =, -~ —-—"—--"-"-—""~—"=—"-"=—"T_" - "TTTTTTTT=T 4 ™\
I Display and industrial equipment industries Government
| Seller Buyer »Aiming to achieve CO2 reductions
1! (Raw Material Suppliers) New comer (Customers) by promoting the use of renewable
N i energy, electrification, and the
I | ~Increased procurement costs due » Diffreent types of industries that are stron ~ Low-carbon manufacturing introduction of CCUS technologies.
1 to carbon regulations CCUS business emerge, and companies which are processes (including recycling, | Subsidies are also enhanced.
. ; ) " " etc.) = Increasing demand for low-
» Shift to recycled materials strong in organic EL-technology t broduct: ) .
| expanded and procurement and Cost products | »In some countries, CO2 emissions
p p . i~
I | manufacturing costs increased < = Strengthen ) o | at factories and other facilities are
2| collaboration (alliances, |~ Recycling policies increase regulated, and emissions trading is
I | - Intensification of resource Industry M&A, etc.) demand for recycled materials | becoming more active.
1 competition. As a result, procurement | (not expected to be introduced in
I costs increased. »  Promote the reuse and electrification of »>Customers' renewable energy I Japan)
N : : energy at factories needs are increasing, and reuse of
| | Responding to factories and 9 energy is required in the I »Introduction of a carbon tax.
rgsl,(ource suppliers with high flooding »  Increase in procurement costs due to manufacturing process as well. Factories that emit a large amount of
| |risks increase in raw material prices and CO2 are subject to the regulations.
1 Review of low-carbon intensified resource competition »Demand for organic EL display N . .
X »Introduction of regulations
procurement methods . . . materials. .
| (strengthening cooperation with Ve Active R&D on recycled materials concerning the use of recycled
I || suppliers of recycled materials, > Organic EL, electronic paper, and CCUS >Low-c§rbon CCUS technologies h I_ plastics
1 5 teth? T are required. 1 »Subsidies (breakwater, etc.)
esponse to ical Risks ; ; ; ;
I :)Iess . 4uysc risk) Reducing the carbon content of factories 1 alssoglatded Wl'th s:at level :'Its? wil tent
I R&D on recycled materials I also be developed to a certain extent.
R&D on organic electroluminescence S w -
’ CCUS's infrastructure-buildin
1 Seller electronic paper, and CCUS | g 1fcing
1 (energy, etc.) Manufacturing including |
> 1 ) bl recycling
| |~ Increase in renewable energy 4 } High efficiency and low carbon in || | K K
ratio - processes Rapid access to policy
1 N (Alternative) R&D on recycled materials I information,
1 » Renewable energy costs > Threats of market: itution by organic EL and Micro LED display i Develop vall dded product: And securing subsidies
decrea?ed > i ies for ing membranes such as CO2 absorbent et EEl (el e Contributing to the dissemination
| Securing power sources for solutions of organic electroluminescence in
1 private consumption Considering added value through digitalization and cooperation with the government
\ Investment in renewable ener: integration with services , Contributing to CCUS Markets
e = == e —

Business Impact Assessment (Example)

Increase in sales of non-destructive testing services to + X X billion yen
prepare for extreme weather conditions

Sub total @ @ Billion yen

Increase in sales of related materials due to CCUS + X X billion yen
penetration

[4°C]

* Physical risks increase in a 4° C world, and costs increase in response to heavy rains and floods

= Increasing need for non-destructive testing services from the perspective of preventive maintenance

[2°c]

- Regulatorys and demand for recycled plastics are rising, and costs for recycled materials and other materials are rising.

- Financial impact of the introduction of a carbon tax and increased investment in energy conservation to comply with regulations
- Increase business opportunities by revitalizing CCS and CCUS markets
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Basis of calculation of business financial impact assessment

CCS-Related Market Forecasts

M Sales
In the 2° C scenarios, the demand for CCS is increasing, and the

markets for CO2 separation and recovery are growj

Expect to launch rapidly

2018 2022 2030

2018 2022 2030

3.106 Source: Compiled from IEA ETP2017, etc.

Basis of calculation of business financial impact assessment

CO2 self-storage forecast

Unit: Gt CO2

I Other transformation
M Industry
I Power

014 2015 2020 2025 2030 2035 2040 2045 2050

Assuming market
movements

Source: Prepared by IEA ETP2017
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Initiatives for Future Scenarios and Examples of Future Measures

(Risk Response)

Possible "risk preparations™ for future scenarios

Important items

Current Initiatives

Examples of risk countermeasures

Carbon price

Reduce CO2 emissions by 30% by FY2030 (compared
to FY2013)

Contribute to reducing social CO2 emissions by 50
million tons by FY2030

Setting targets for the rate of renewable energy usage

Reducing CO2 Emissions by Introducing Internal Carbon
Pricing

Accelerate investment in environmental facilities by
issuing green bonds

Plastics
Regulation

Reduce waste generated by the Group by 30% by
FY2030 (compared to the same level as in the previous
year)

30% improvement in resource input per unit of
production by our group by FY2030 (compared to the
same level above)

Recycling of PET/TAC at Plants

Strengthened monitoring of regulatory trends related to
chemical recycling for PET/TAC films and other display
materials

Investigation of setting targets at the recycling PCR rate ™,
including external recycling

Developing next-
generation
technologies

Demonstration of gas separation membranes at
overseas gas fields

Non-destructive inspections have a track record in
regular inspections, detailed designs, repair designs,
and repair work for the maintenance and management
of social infrastructures.

To further develop and study methods for CO2 separation
and recovery

(In-house development or alliance)

Transform business by developing and utilizing Al and other
technologies in non-destructive inspection solutions

Increasing severity
of extreme
weather conditions
(Flood damage)

Identify water risks using indicators for water stress,
water input, and business impact in each country and
region.

Establishment of specific action guidelines for floods and
disasters

Preparation for long-term infrastructure disruption (response to
power outages, etc.)

Establishment of procurement strategy to minimize
procurement risk

Anti-liquefaction, anti-seismic reinforcement and anti-tsunami
measures

* 1: post-consumer recycling ratio: Percentage of commercially recovered materials used in recycled materials.
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Materials

v Practice Case®): Furukawa Electric Co., Ltd.
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Overview of Furukawa Electric Group Business

ﬁleotronics & Automotive Systems
Div.

» Automotive Products Div.

Communications Solutions Div.

» Optical Fiber and Cable Products Div.

»  Electric Conductor Div. >  FITEL Products Div.

» Magnet Wire Div.

» Broadband Solutions Business Div.

» Copper & High Performance
Material Products Div.

Automotive products
Copper Tube Div. & batteries
Electronics
&
Automotive
Systems

* Target Div.

R T

. (In this analysis)

Electronics
component
INEICTETS

Energy Infrastructure Div.

(Functional Products Div.

» Thermal Management Solution
& Products Div.

AT & Functional Plastics Div.

> Power Cable Div.

» Industrial Cable & Power Cable
Accessories Div.

Functional
products

Memory Disk Div.
\r Copper Foil Div.
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Characteristics of Target Businesses

Energy Infrastructure

Communications Solutions Business .
Business

* Optical fiber cables *  Power Cables

Target product

category
= y
o Underground Medium-Low
Hikari/Metal Power Cable Voltage Cable

Optical Fiber Communication Cable

+ Glass materials (optical fiber)
Materials used + Plastics (fiber, cable dressings, etc.)
* Copper (metal communication cable)

* Copper (Conducting material)
* Plastics (cable dressings)

Energy « Large amount used in optical fiber

. * Be relatively small
Amount used manufacturing process

* Expansion of production bases globally

Bases (Asia, North and South America, EMEA)

* Japan, China
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Scenario development

@ Assess materiality

of climate-related @ Identify and define @ Evaluate ® Identify potential

Analysis step

risks range of scenarios business impacts responses
\Questians What is the size of which To the extent of the
For any variable In any scenario position? measures
Analysis level Do you want to target? Do you set it? Should we calculate in e ito
y depth? Do you consider it?
Level 1 Important variables ) . Qualitative and partial gﬁf\fgrtmeasures are
Be based on TCED identified but not fully In multiple scenarios, quantitative assessments | J T S -0 S
requirements discussed and explained Simply cite existing of the business impact of | "~ ;cenariosﬁ]s
A quirem their importance scientific scenarios/only each scenario
© & Ll bivariate scenario branching unclear.
requirement
Level

+ Communications * 4° C (business as » Estimated impact Insurance, etc.
solutions usual) on net sales and

Consider
conversion to
Identify high-priority risks in | Define 2 scenarios * Estimated Impact of other materials
the 2 businesses Carbon Ta_x and_
Copper Price Rise

operating income

« Energy infrastructure |+ 2° C (strict measures)
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Assess materiality of climate-related risks ®Assl»f=sstmat?r:agtx °|:
(Communications Solutions Business) SHnSiEHEiea T

O Increase in production costs due to the introduction of carbon prices, an increase in procurement costs due to the increase in
copper demand, and the effects of physical risks
O On the other hand, opportunities such as market expansion due to the spread of smart cities have a major financial impact.

Risk Item Business impact
Major
classification

Small classification Discussion (Example)

Carbon Emissions Targets/Policies | Spending |~ Depending on the amount of CO, discharged by the plant, the conversion to renewable energy is required,

in Each Country Assets and the corresponding costs for purchasing facilities and green power, etc. are increasing.

Di: ination of r ble energy | Revenue |> Acceleration of introduction of renewable energy, etc. and increase of renewable energy ratio of electricity
and energy-saving technologies Assets supplied to manufacturing plants

Carbon price Spending |> When a carbon tax is introduced, taxes are levied on fuel procurement costs.

Energy conservation, regulations in
Toward a each country

Low-Carbon
Economy

» If the energy conservation policy is not achieved, the company's environmental image will be damaged by

Spending the announcement of the company name.

» In order to achieve CO, reduction target, the introduction of renewable energy will be accelerated, and the ratio of

Changes in the energy mix Spending electricity supplied to manufacturing plants will increase. Risks associated with the introduction of emissions trading,
« Carbon tax etc.
* New
Technology Developing next-generation Revenue |» Demand for optical fibers is increasing due to demands for increased communication volume and speed due to the Large
« Raw technoIF:a %s 9 Spending spread of next-generation infrastructures utilizing Al and loT, electrification of transportation systems (autonomous
material 9 Assets driving, EV, etc.), micro/digital grid, and smart cities.
cost

Changes in !mportant Revenue |> Demand for copper and plastics, the main raw materials for electric wire and cable, has increased due to the
Products/Prices

(Intensification of resource Spending spread of EV and renewable energy. and procurement costs have increased due to changes in the supply-

N\ /| competition) Assets demand balance.

» The operation of coastal plants was shut down due to natural disasters such as floods and a sharp increase

+ Reputation

Rising sea level Spending in tides. Increasing investment in the installation of breakwater.
Physical Drought: changes in rainfall and Spending |~ Drought, increased production costs due to water restrictions, additional investments for system
Risk weather patterns P 9 development, etc.
Typhoon: Increasingly severe Spending |» Due to plant damage caused by typhoons, additional investments were made to shut down operations,
extreme weather conditions Assets reduce production, and restore facilities. Increase in the premium
Cust e " Revenue > Due to the increasing interest of business partners, preference has emerged for SBT and other companies that have
rep g ; h
Other Increase in the average temperature | Spending made progress in environmental measures. Medium

» Die Best moves faster and more winds into the enterprise. Worsening of the mining working environment due to the
hot weather.

Changes in the investor's reputation | Assets
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ExTIrEan)Ies of definitions based on scientific grounds such .
as

At present Source
Carbon Emissions A A - « Ministry of the Environment, "Japan's draft
Targets/Policies in 0 ":H'gd"sf"a.' SRR 413 “("2"")';’;‘)“302 401 Million tCO, 401 Million tCO, promise” and "Toward a drastic reduction of
Each Country emissions greenhouse gases in anticipation of 2050"
Carbon price Carbon tax - (Not installed at 4° C) $88/t « Estimated from IEA WEO 2018
In energy
conservation and
. Recycled plastics 12.5% - o « European plastics strategy,
Re;:r:t:oc: ﬁ?:‘:gznic Utilization rate (2017) (Norestriction at 4° C) 14.0% Plastics Recycling Association
compounds
" _— From FIT at4° C
FIT's purchase price Solar: 14 (bidding system) ( . . Solar: JPY7/kWh (2025) .
(ven/kWh) Wind: 2019-36 (2019) AssumlngisttLai;filglc‘il;e)pendence Wind: JPY8-9/kWh Agency for Natural Resources and Energy
Renewable energy, etc
Subsidy polic it pri
e Y Saiterice o:r::?:t‘i‘:anble energy| Solar: 21.8 Solar: 13.5 Solar: 12.4 + IEA WEO2017 (450 scenarios)
g(yenIkWh) Land Wind: 21.5 (2017) Land wind: 20.6 Land wind: 20.6
Capacity to augment the Increase of more than 6.65 | | oace of more than 6.65 million kW
. ] - million kW " \ + Agency for Natural Resources and Energy
Re-energy and Energy transmission network il 2027 (until 2027)
Conservation {unti )
Dissemination of " . PHV/ZEV:5% PHV/ZEV:39% * IEAs and JETORO reports
technology A2 e 58 thousand units (EV. PHV. FCV) (2017) (72.38 million units) (536.85 million units) - Global Calculator
World's storage capacity 4.67 TWh (2017) 6.62~7.82 TWh 11.89~15.27 TWh * IRENA Report
A Power Source Composition Coal: 360 Coal: 264 Coal: 83
Changesiinithe (Japan) Nuclear: 33 Nuclear: 216 Nuclear: 247 - IEA WEO2018 (NPS,SDS)
energy mix (TWh) Re-energy: 186 (2017) Renewable energy: 250 Renewable energy: 347
Next-generation Smart City Market Size and Smart City Market Size: JPY38 trillion - - - Cisco Report
technology M2M Communications M2M communication volume: 4 exerbites (market at 4° C) Sma&z%t-yizstgﬁaﬁg/,mm, yen + Frost & Sullivan Japan
Progress of Volume (10*)/month (2018) ) + SMART CITY PROJECT
Increase/Decrease in " .
Prices of Heavy-Use Pred":te‘:’:::::;f copper 5,000 thousand tons (2015) 9,000 thousand tons 10,500 thousand tons " ponian Sebastiaan Deetman and others
Products/Products
A A A _ + Ministry of the Environment, Japan
Sea level rise Magnitude of sea level rise 0.25m (2050) 0. 2m (2050) Meteorological Agency Report
~ Extracting values from each
Drought Water stress country from tools » WRI "Aqueduct,” Our CDPs
(2040 *2?)
The number of typhoons approaching is forecast to decrease, but + Ministry of the Environment, Japan
yphoon Numberof occurrences 26 (2016) uncertainty remains. Meteorological Agency Report

3-114  *1: The time horizon to be examined for physical risks is set at 2050. * 2: Figures for 2050 are not available, and figures for 2040 are used.

@ Identify and define range of scenario

Select the evaluation items for business impact

_tem | < : Sirengihening of Smar

1 1
! 1
1
: City i
A With the spread of smart cities, , _—— !
incr d demand for fiber ' *——o !
| !
1 i 1
_' a ! 1
- In the expansion of the I [ L 1
g B transmission network, demand for | fa it H
(7] ower cable increase ' Expansion of the 3 !
=0 . || transmission network with / .\. i
o i | the spread of renewable *——o > :_-*ﬂl’ban areas !
= . ! energy m’ i
- Increase in copper procurement N -
73 C| costs ‘ . -
1
= : Intensification of resource competition due |; ! IEI Government '
' to low carbon and increased demand for |} !
! copper n i
D Carbon tax ! (Cost increase due to introduction of carbon tax) | ! ,
1 1 1
| 0l :
: ¥ '
! :: Introduction of |
1
E | Sealevelrise : 1y |carbon tax,|.
- : 11 | stricter recycling H
= ! i ! | regulations, etc. H
1
E’. \ I\ _________________ I'
8 F Drought EI‘ Influence on plant
- operations in areas of
% high water stress By rising sea
Typhoon N \/ﬁ&&\?&?&% levels
G | (Increased Storm v /*//:5:7*/*/ Lo Plant shut down
and Flood Damage) i
Intensification of extreme

iz

SR

(Lo s, ol irssdey
LR AR

g

weather conditions (typhoons)
Effects on factories, etc.

b
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In the 4° C world, low carbon/decarbonization is not
promoted, Increased physical risk (business as usual)

While low carbon will not
progress, copper demand
will increase as a result of
market trends.

Urban Land

®
L

Lack of renewable energy

procurementand delaysin - _ __ ________________
introduction

(Costs also remain high)

In line with the increase

Renewable power

Piciaininieiaietaieaa ittt Smart cities are not making """ "- N 7T TTTT T ~
progress, and urban formats are
maintained as in the past.

T

electricity, the transmission network will
be strengthened to a certain extent.
Increased demand for resilient wire

@) Identify and define range of scenario

\
1
1
1
1
1
1
1
1
1 . .
| No active promotion
: of energy

1 conservation and

1

| renewable energy

! policies

: (Carbon tax not introduced)
1

L]
" Urban areas ,
,

in demand for

\
~

Re-energy

Renewable power

Influence on plant
erations in areas o
high water stress

o f

Plant

shut down
due to sea level rise

Brown power
Still dependent on

fossil fuels

Low-carbon plants do not
make progress, and large
volumes of CO, are emitted.

Intensification of extreme

weather conditions (typhoons)
Effects on factories, etc.

¥
@<
¥ s °

Intensification of resource competition
due to low carbon and increased
demand for copper
(Cost increase due to introduction of

Promoting integrated supply
and demand through the spread
of storage batteries and EVs
. R ——o
Expansion of the transmission
network with the spread of
renewable energy

B -
P

Move

1
I
\mmmm Renewable power

\WI

4

\Re-energy enewable power
Influence on plant Incrfeasmg dlemdand
. . s L TTTT TS ssEm==) JOrrecycied | /- ~—===--= ~
operations in areas of high for recyc'ed S

materials
water stress

(less than 4° C) Plant shut down

5

;
1
| Brown power —
1
1

due to sea level rise

carbon tax
stricter recycling
regulations, etc.

B

1
1
1
1
I
1
|
Introduction of [\
:
1
1
1
1
1
1
1

away from fossil fuels

with low carbon and \

decarbonization

. . i
L Fossil fuels

1
1
I
I
I
1
1
1
’

Brown power .
P Demand for submarine cable

increased with the spread of
renewable energy (e.g.

(less than 4° C)

T
W

' Factory Achie_vinq low-carbon factories by
S securing renewable power sources .

Su

offshore wind).

bmarine cable

Offshore wind Sea

______ and in-house power generation




@ Evaluate business impacts

® Identify potential responses

Communications Solutions Business: 4° C (business as usual)
O Working with insurance companies to avoid risks and secure increased profits.

. Revenue , Revenue , , Countermeasures
Increase ! Decrease ! ! Implementation

[ >l
i< »i€

) 4
.
) 4

Risk avoidance through
collaboration with

insurance companies
(not considering response costs)

Due to insufficient

scientific grounds, it is
difficult to estimate.

2030Comparison with annual operating income standard value

Risk avoidance through
The impact of the decline in profits due to drought is large. collaboration with insurance
companies
o n - wn % [} + - 5 Q S . . B v} LIPS
£ 2 g g % s 2 5 £2 . € Ssctvg £ 23 £E7
R > & . o 9 c — > & B o 5 9 @8 x m v & o 9
© = o : o O ) ] o S 8 4 Q 8 €S ® oo &8 Wn ] O 5
O = e > (0] o * > = ) [ c = © Y ¥} + c = = n
s 2 %5 £ 8§ E 2 a8 @438 5 5%&a.cF 98 35§
o T c-cF $oE 3 m 222 2 g9t e 23 g 2E
R E E g 0 g2 ] 3 © € " s 28 3% E & £ e
I 5 9 @ s 5 w ¢ 5 © o £ S © o S o
< 9 % e v o o T O [ w 2 G s < [TR =
g g = 9 5 o 2 3 o £ 5 832 < o &
L= S £ 5 S o« o o & 8 o -
£ = © n
(2] ) [ [ [d
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@ Evaluate business impacts

® Identify potential responses

Communications Solutions Business: 2° C (strict response)

O Reduce greenhouse gas emissions and collaborate with insurance companies to avoid
risks and recover the increase in revenues.

. Revenue , Revenue . . Countermeasures
i Increase ! Decrease ! ! Implementation
- I
|
. — —

Risk avoidance through
collaboration with

insurance companies
(not considering response costs)

Due to insufficient
scientific grounds, it is
difficult to estimate.

Assumed purchase cost
of non-fossil certificates
for SBT compliance

Risk avoidance through
carbon tax measures and
collaboration with insurance
companies

Market expansion due to the spread of smart cities, but the
impact of carbon tax and drought is large.

Carbon tax

Sea level rise

Drought
conditions...
carbon tax

(Achieved SBT)
Response to
Physical Risks

2030Comparison with annual operating income standard value
from the...

FY2030 Operating
Income Standard
In Smart City
Increase in copper
procurement costs
Increasing severity
of extreme weather
Operating income
SBT's cost of action
(Purchase of non-
fossil certificates)
Measures against
Operating income
(after measures)

E Increase in revenues

o]
]
(]
=]
(o]
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® Identify potential
responses

Countermeasures

O Carbon tax and physical risks need to be addressed in a timely manner.

“ Risk response measures

# C Cost of » Consider passing on cost increases, etc. In order to minimize the risk, we will
g procuring copper partially consider the possibility of shifting from copper to aluminum, which is
7 Increase expected to see a steep rise in prices.
-~
o
> » R introduced at headquarters, factori d value chai
- e-enerqgy introduced at headquarters, factories and value chains
”n D | Carbon tax > Implementation of ambitious target setting (SBT, etc.)
=
» Consider collaboration with insurance companies that have in-house tools to
E | Sealevel rise minimize risk
- » Strengthen preventive measures against existing assets (breakwater, etc.)
=
< » Consider collaboration with insurance companies that have in-house tools to
@, minimize risk
8 F Drought » Implementation of preventive measures for existing assets (water supply towers
—_— and reservoirs)
g. > Relocation of some bases
=
G Typhoon » Be scientifically examined in the future, including the quantification of risks
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Materials

v Practice Case@®: Mitsui Mining & Smelting Co., Ltd.
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© MITSUIKINZOKU  Step (2) (6) Scenario
[Business covered in this analysis]

We cover the company’s metal business,
which accounts for approximately 30% of all sales

Automotive Parts  Affiliates Coordination

& Components o
Affiliates Coordination 8.0 %

20.8 %

Metals
30.4 %

Metals
63.7 %

Net sales CO2 emissions

Engineered
Automotive o Materials thousand
Parts & 473. 1 billion JPY 1 ,691 7 tons -CO2
%
Components (as of FY2019) 26.0 % (as of FY2019)
171 %
Engineered Materials
31.7 %
Metal business: Business structure and products
Metal Sector —— Lead & Zinc Division Zinc / Zinc-based alloys / Lead / Tin / Antimony trioxide / Bismuth

——— Copper & Precious Metals Division  Copper / Gold / Silver / Sulfuric acid

—— Mineral Resources Division Zinc concentrate / Copper concentrate / Geothermal steam
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© MITSUIKINZOKU ~ Step (2) (6) scenario
[Business covered in this analysis]

Metal business supply chain and material flow

Final products

Consumer Automobiles
(customer industries) Building materials
Steel Electrom?s p.roducts
Nonferrous Electric wire/cable Communications
T Rolled copper products  ©t¢:
Chemicals ——— ——> Disposal
Zinc Machinery
MITSUI KINZOKU’s Copper Storage batteries
manufacturing process etc.
X Lead
(nonferrous smelting) .
Precious metals
. e alloys, chemical products,
Electrlclty - ] processed products, etc.

Heavy oil, LPG, Vo
coal, coke, etc. Electrolytic
process
Raw materials
(Concentrates) .
O, R T L ISR 9 | Sme|t|ng
& Including from H
i, Compeny-ownedmines | § |—> process
Recycled materials .

Shredder dust, fly ash, <
steelmaking dust, <
waste batteries, etc. =

Recycling
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[Business covered in this analysis]

Metal business: Core business locations

Miike

Miike Smelting Co., Ltd.
Shinkaimachi, Omuta-shi, Fukuoka

Hibi Smelter

Hibi
Hibi Smelter
Hibi, Tamano-shi, Okayama
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[Assessment of risk significance]

Future climate changes will bring significant risks and opportunities to the metal business

Item <Main category> <Subcategory>

Miike Smelting

€ MITSUI KINZOKU  Step @

Hikoshima

Hikoshima Smelting Co., Ltd.
Hikoshima-nishiyamacho, Shimonoseki-shi, Yamaguchi

Kamioka Mining and Smelting

[ ] /‘

Kamioka

Kamioka Mining and Smelting Co., Ltd.
Shikama, Kamiokacho, Hida-shi, Gifu

© MITSUIKINZOKU ~ Step (2)

Predicted impact on business <Risks>

Scenario

Takehara Refinery

Takehara

Takehara Refinery
Shiomachi, Takehara-shi, Hiroshima

Hachinohe

Hachinohe

Hachinohe Smelting Co., Ltd.
Hamanayachi, Kawaragi, Hachinohe-shi, Aomori

@ Scenario

* Only items with a “high” impact rating have been listed

Predicted impact on business <Opportunities>

Transition
risks

Increase in
carbon pricing

The introduction of carbon taxes or increases in the coal tax rate could increase
costs for raw material procurement, product manufacturing, and logistics

The nonferrous metal industry is at risk of incurring a larger cost burden than
other industries as it consumes a large amount of energy for mining, ore
processing, and melting

We can establish low-coke smelting technology through methods such as
developing beneficiation techniques to improve metal grades

Changes in Electricity prices and energy prices from crude oil and similar are predicted to The company can gain an advantage in terms of total energy output level by
increase due to changes in the supply-demand balance increasing the ratio of recycled materials and eliminating the process from mining to
energy costs } . . . . concentration (beneficiation)
It will be necessary to make investments toward increasing energy efficiency
in the manufacturing process for nonferrous metals which have particularly We can reduce the price of energy by strengthening the demand response of the
high energy consumption electrolytic process as a means to level out the large fluctuations in renewable energy
Changes in Tighter regulations on mining for metals with increased demand due to trends Demand for zinc, platinum, copper, nickel, lithium, and cobalt may increase due
product prices/ toward electrification and renewable energy may lead to increases in to progress in electrification, etc.
demand response costs Demand will increase for the following materials in the following areas:
Higher market prices due to increased costs for mining raw materials will zinc/platinum for automobiles, copper for energy-related facilties and
accelerate the substitution of other products in place of MITSUI KINZOKU's, equipment, lithium/cobalt/nickel for battery materials
resulting in lower sales
Demand for copper used in renewable energy-related facilities and equipment
will grow with the spread of renewable energy over society as a whole
Changes in Increased interest from client companies in environmental measures such as Proactive efforts to address ESG issues can be expected to lead to enhanced
reputation with RE100 will lead to a preference_ for companies who have madg advz-_lnces in competitiveness and a stronger advantage for the company
such measures. Because of this, additional response costs will be incurred " . N
customers due to the need to make manufacturing processes low-carbon, and PL/BS We can strengthen competitiveness from increased collection and use of

will be impacted as a result

environmentally friendly raw materials and switching to a product lineup with
high added value from an environmental perspective

Physical
risks
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Extreme weather
conditions

Extreme weather could have a significant impact on production sites and
supply chains, leading to shutdowns, suspension of logistics functions, and
increased response costs

Extreme weather may affect slag storage sites and lead to violations of laws
and regulations due to spillage of hazardous substances

Insurance premiums for weather insurance will increase

Other sites may be substituted into BCP plans for other plants even if a certain site has
been damaged by leveraging the strengths of having multiple sites (zinc/lead)

We can use pemits for industrial waste treatment to contribute toward local
communities and the company’s revenue through active initiatives toward disposing
waste from natural disasters

Processing costs may be reduced if demand is secured for slag as a construction
material for seawalls and breakwaters

Increase in
average
temperatures

Increased heat stress and an increase in infectious diseases may lead to
lower productivity for workers, as well as accidents

Higher temperatures may cause forest fires that damage infrastructure, etc.

We could differentiate itself from domestic and overseas competitors by using IOT
and Digital Transformation initiatives to improve working environments, enhance
productivity, and maintain stable operations




[Scenario group definition]

© MITSUIKINZOKU Step [~ | (3)

For climate change, which has a high degree of uncertainty,

we will use two scenarios to study society in 2030

[Projected average global surface temperature change]
(compared with the average from 1986-2005)

2°C -

2000

® sooar

Definition of 4°C (2.7°C+) scenarios

|
2050

|
2100

(Source) Simplified form of AR5 SYR Table SPM.6

Over 2°C (2.7°C-4°C) scenario:

2.7-4.0°C higher than pre-Industrial Revolution
levels if no additional measures against global
warming are taken.

4°C scenario:

3.2-5.4 °C higher than pre-Industrial Revolution
levels if no additional measures against global
warming are taken.

2°C scenario:
0.9-2.3°C higher than pre-Industrial Revolution
levels if strict measures are taken

The TCFD recommendations for scenario analysis suggest that multiple temperature range scenarios
be selected, including those below 2°C
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[Scenario group definition]

© MITSUIKINZOKU Step )

The 4°C WorldV'eW |n 2030 (temperatures of 2.7°C and higher)

Physical risk increases as low-carbon/decarbonization trends weaken

Sellers

(raw material suppliers)

» Carbon regulations are not
introduced

) The shift toward environmentally
friendly products does not progress
as much as in the 2°C scenario

) Physical risks on operations
become tangible for certain mining
sites, factories, and resource
suppliers

Conduct assessments toward
suppliers with high physical risk

Sellers

(energy, etc.)

Y» There is no significant change from
the current status, and there is no
energy cost burden capable of
affecting operations

Maintain existing initiatives toward
energy conservation, etc.

Nonferrous metals industry

New entrants

)» The potential for new entrants is low
) There is increased competition due to expansion

into developing countries

Industry

Renewable energy/energy efficiency initiatives and
investments toward smelting technology are carried
out as they had been previously

Physical risks to MITSUI KINZOKU sites become
tangible (flooding, property damage)

Decreased worker production due to heat stress

Promote investment related to disaster
preparedness, review labor regulations, etc.,
and increase investment toward decreasing
manpower and similar

(Substitutes)

Market prices rise and substitution of alternative
products progresses to a certain degree due to
increased raw material costs from catastrophic
weather events

Deal with diverse countries,
improve the product recycling rate

B uyers (customers)

» Demand for copper/lead/zinc and
other materials increases due to
increased demand for
electrification and EVs, and for
storage batteries

Trends toward low-carbonization/
decarbonization weaken, and
preference toward companies with
advanced environmental measures
does not increase to the extent
seen in the 2°C scenario

There is a trend toward substituting
metal products with products from
China or other countries with low
environmental costs

There is a certain increase in the
substitution of other materials (e.g.
aluminum in place of iron) due to
rising market prices

Maintain existing portfolios J

Create dependable initiatives
toward increased metal
demand

e e e T

e

® soonr

' : Actions for responding to risks
| : Actions for seizing opportunities

Government

) Carbon taxes and emission credit
trading are not widely introduced due
to weakening trends for low-
carbonization/decarbonization and
weakened external pressure from the
intemational community

» Mining regulations are tightened in
certain regions as a result of
increased demand in line with trends
for increased electrification and use
of renewable energy

) Disaster prevention/mitigation
plans are reviewed, and there is a
government-led increase in
disaster responsive architecture

)» The government establishes
incentives such as subsidies for the
development of technologies for
observation and forecasting of
torrential rains/typhoons/tornadoes

) Legislation is created to prohibit
outdoor work during the summer
months (more pronounced than in
the 2°C scenario)

Promptly obtain policy information
and secure subsidies (work actively
with the government, particularly
concerning physical risks)




€ MITSUI KINZOKU ~ Step

®

[Scenario group definition]

The 2°C worldview in 2030

Expansion of carbon regulations and other policies result in the need for introduction of renewable energy
and investment in low-carbon technologies

New entrants

) The potential for new entrants is low

Sellers

(raw material suppliers)

B uyers (customers)

) There are increased needs for energy-
efficient manufacturing processes
(including methods such as recycling)
due to low-carbonization

) There is increased competition due to expansion
into developing countries

Industry ‘

Manufacturing costs and operating costs for
facilities such as plants increase due to rising
electricity prices

Procurement costs soar due to
carbon regulations

Renewable energy continues to
become mainstream, and further
renewable energy-related capital
investment becomes necessary

Demand for copper/zinc/lead increases
due to increased needs in areas such
as energy conservation, EV demand,
and storage battery demand

>

) There are accidents at mining sites

) " . ) Increased interest in client companies
and reduced shipments due to > Compgtlglon for resources lloef:omes more intense. leads to a preference toward
disasters from extreme weather » There is increased activity in investments toward « companies that have made advances
(Risk is lower than in the 4°C smelting technology aimed toward energy in environmental initiatives such as
scenario) conservation/decarbonization RE100.

) ) Heat stress reduces worker productivity . -
Conduct reviews toward low-carbon ) There is a trend toward substituting

metal products with products from
AT me_thod_s, i, EE] Move forward with introduction of energy efficient e P procue
respond to physical risks 5 China or other countries with low
o N 3 . and renewable energy practices environmental costs
(Risk is lower than in the 4°C scenario) Increase investments toward improving quality
Execute suitable and timely pricing strategies ) There is a certain increase in the

substitution of other materials (e.g.
aluminum in place of iron) due to rising
market prices

£ 3

(Substitutes)

Sellers

(energy, etc.) Promote investment toward low-

@ Scenario

| : Actions for responding to risks

: Actions for seizing opportunities

Government

» The government considers a carbon
tax hike and emissions credit trading.
There are expanded efforts related to
emissions credits and similar measures
on a global scale

&

>

The government promotes policies
related to introducing renewable energy,
including the promotion of electrification

>

<>

Metal recycling regulations and mining
regulations are further tightened out of
concern regarding the depletion of
metal resources

Disaster prevention/mitigation plans
are reviewed, and there is a
government-led increase in disaster
responsive architecture

) The government establishes incentives
such as subsidies for the development
of technologies for observation and
forecasting of torrential
rains/typhoons/tornadoes

| ¢

) Substitution of alternative products accelerates due to rising carbon technologies
Y Retail prices for electricity increase market prices resulting from increased demand and rising raw
due to rising carbon prices malerial costs Create dependable initiatives
) MITSUIKINZOKU 's competitiveness can be enhanced by toward increased metal demand J

changing to a product lineup with high added value from an

Promptly obtain policy information
and secure subsidies
Promote investments toward

Move forward with introduction of
energy efficient and renewable
energy practices

environmental perspective
Improve the product J Participate in initiatives such as

RE100

Develop environmentally

recycling rate friendly products

)

recycling technology in response
to regulations
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€ MITSUI KINZOKU  Step

®

[Visual representation of a 4°C scenario future society]

® soonr

Physical risk increases as low-carbonization/decarbonization does not progress

Energy conservation/renewable energy policies are not actively promoted

Government (Carbon taxes have not been introduced)

Manufacturing

Factory operations are suspended due to
extreme weather and storm surges

heat stress and an increase in
infectious diseases
* .
(J
L]
r l, 2%

Low-carbonization of plants does not progress,
and large amounts of CO2 are emitted

Mining
Mining site operations are suspended
due to extreme weather

Z,

City

Worker productivity
decreases due to increased

Cco2

e CO2

b

Brown energy

Renewable energy

The product recycling rate
improves due to increased
demand

There are limited means for procuring
renewable energy (costs remain high, as well),
and dependence on fossil fuels continues
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P
ml

Conversion to smart cities
does not progress, and the
existing form of cities is
maintained

Demand for materials such as
copper/zinc/llead increases
in line with current trends



© MITSUIKINZOKU Step [~ | (3) (6) Scenario
[Visual representation of a 2°C scenario future society]

Demand for nonferrous metals increases due to the global promotion of low-carbonization initiatives

Carbon taxes are introduced, and recycling regulations and other policies are made more severe
Government Recycling regulations and mining regulations for metal are made even tighter

M|n|ng Manufactu nng Clty Low-carbonization progresses,

. i . . X . and smart cities increase
Mining site operations are impacted by extreme Plant operations are impacted by extreme
weather (Impact is lower than in the 4°C scenario) weather and storm surges
(Impact is lower than in the 4°C scenario)

Worker productivity
decreases due to increased
heat stress and an increase
in infectious diseases

(Impact is lower than in the HH = e
* EEE
o

4°C scenario) L

Low-carbonization of plants is achieved through
securing renewable energy sources and in-
house power generation

— Responding to customer needs

Al

Renewable energy Brown energy
The product recycling rate is / Demand for copper/zinc/lead
Electricty prioes ise du o the pomoton o further improved due o a .II (owcarbonizationiaectfication
renewable energy and the introduction of carbon taxes. significant increase in demand L5}

Society moves away from fossil fuels
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© MITSUI KINZOKU  Step @ (6) scenario

[Assessment of impact on business: 4°C scenario]

In the 4°C scenario, while the impact of physical risks increases,
demand for base metals also increases

(100 million yen) Based on the expected operating profits for metal business in 2030, which is an extension of current trends
0
(Carbon taxes are
not introduced)
Impact on P/L
. T Im pact on P/L if countermeasures are
Rising energy prices/ in line with current trends Capital implemented
crude oil prices h
Rising energy costs mainly due to |nVe$tment
- A REEDElFES (Ecpperzinciacl H )

Does not include the

cost of procuring land
for the construction of
new smelters

Increased frequency of
damage from disasters
such as floods

Increased
heat-related
- expenses

* This is one example of a possible countermeasure that we have listed based on the various
forecast information collected for this analysis. We will continue to investigate multiple strategies
- after further improving the accuracy of the forecast information.

In the 4°C scenario, it will be necessary to focus particular attention on investigating countermeasures for physical risks in addition to
responding to the expected increase in demand for base metals

3-131

2°c



€ MITSUI KINZOKU  Step (4 @ Scenario 2°C
[Assessment of impact on business: 2°C scenario]

In the 2°C scenario, carbon tax becomes a significant factor for reduced revenue,
and strategies toward minimization are essential

(100 million yen) Based on the expected operating profits for metal business in 2030, which is an extension of current trends

0

Impact on P/L

if countermeasures are
implemented
Carbon tax Impact on P/L Capital
- investment

in line with current trends
(copper/zinc/lead)
Doesnotinclude the  ooeeeecemee s
cost of procuring land
Increased frequency of for the construction of

damage from disasters new smelters Increased
such as floods revenue
Reduce greenhouse
gas emissions and E:pct‘:‘:"’;:’h;:;?‘z
- achieve 1.5°C targets i el
.................................................... (copper/zinc/lead)
Rising energy prices/ Increased GedlipneEses
crude oil prices heat-related
expenses

* This is one example of a possible countermeasure that we have listed based on the various
forecast information collected for this analysis. We will continue to investigate multiple strategies
after further improving the accuracy of the forecast information.

In the 2°C scenario, approximately half of the impact of carbon tax can be made up for by weighting energy conservation and similar
efforts to curb CO2 emissions and capturing growing demand
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© MITSUI KINZOKU  Step (5) (6) scenario

[Definition of countermeasures]

We investigate the direction for countermeasures toward responding to risks
and seizing opportunities

Impact estimation items 4°C scenario 2°C scenario Countermeasures corresponding to risks and opportunities
Risk Implementation of ambitious target settings (e.g. SBT targets)
Increases in Carbon tax is not y Risk Introduction of internal carbon pricing
e introduced in th '
carbon pricing inirocuced In the Risk Development of low-coke, carbon-free smelting technology and creation of industry rules

4°C scenario v

Opportunity | Development of carbon-absorbing technology such as blue carbon

Risk Establishment of target figures for renewable energy introduction rates
Loss Risk Establishment of long-term targets for the reduction of energy used
Changes in Opportunity | Improvement of the rate of recycled materials (energy conservation)

energy cost Opportunity | Strengthening of demand response measures

Introduction of renewable energy generation equipment to the roofs of plant buildings

Opportunity | 40 unused company land

Opportunity | Development toward off-grid buildings with hydrogen storage alloys

Opportunity | Investment toward developing products using copper and other metals

Changes in demand A Opportunity | Recycling of metal scrap collected from customers
for copper, lead and 4 4
zinc Opportunity | Improvement of the rate of recycled materials (collection of lithium and other valuable metals)
Profit Op./Risk | Reevaluation of portfolios in consideration of multiple scenarios
Risk Company-wide systemization of spare parts management aimed toward swift recovery
after incurring damages
Risk Construction work toward disaster preparedness at closed mines
Extreme weather v v Risk Development of low-environmental burden/low-cost processing technologies at closed mines
conditions v Risk BCP sophistication, including verification of the cost-effectiveness of disaster
prevention measures
Opportunity | gtrengthened processing of waste from natural disasters
Opportunity | Formulation of product sales strategies tailored to national land resilience needs
Increased average v v Risk Implementation of FA operations at high-temperature work sites in the smelters
temperatures Risk (Development of a system for remote control of mining machinery)
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€ MITSUIKINZOKU Step (5) Scenario

[Future initiatives]

For metal business, we performed regular monitoring
in order to increase the certainty of the scenarios

[Projected demand in 2030 for nonferrous metals] Bl 4C(7cY) scenario

20 sconari
Zn zinc e —

Pb Lea #

Cu Copper *

Ni Nickel” ﬁ

0 50 100 % 150 200 250

(Source, reference) Sebastiaan Deetman, World Bank et al.

For copper, we used the average demand from 2010 to 2015; for other metals, the projected figures are based on using the demand for 2013 as 100%

(%) Nickelis not currently a main product in the company’s metal business, but we covered it here as a reference for metals used as raw materials by other divisions, together with cobaltand platinum.
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© MITSUI KINZOKU  Step (5) Scenario

[Future initiatives]

We will move on to analyze other business divisions after ending scenario analysis
for metal business with the support of this project

Net sales _ CO2 emissions
473 1 billion JPY Enhglillr;ee_reld thousand
. illion aterials 1 ,691 .7 tons -CO2
(as of FY2019) 260 % (as of FY2019)

Engineered Materials

31.7%

Engineered Materials: Business structure and products

Engineered Materials Sector

—— Engineered Powders Division  Engineered powders / Rare metals / Battery materials

——— Catalysts Division Catalysts used in exhaust gas purification (for automobiles, for motorcycles, general purpose)
— Copper Foil Division Electro-deposited copper foil for printed wiring boards / Copper foil with carrier film

—— PVD Materials Division Sputtering targets

—— Ceramics Division Refractories / Fine ceramics / Molten aluminum filtration devices
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€ MITSUIKINZOKU Step (5) (8) Scenario

[Future initiatives]

The goal is to integrate climate change with management and enhance corporate value

With the scenario analysis as a starter, we will go on to implement a continuous cycle of disclosure and system restructuring (integration with management strategy)

Enhanced corporate value

@ Continued implementation
i asacycle

Scenario analysis

Management will take an involved
approach in restructuring the system
based on feedback i

Dialogue with multi-stakeholders
and enhance corporate value

Business management
(by making the disclosure)

Integration of management strategy
with climate change responses
(based on scenario analysis)

After the disclosure,
management receives the
reactions to it

Disclosure (1) Begin with undertaking
@ Begin by disclosing what is scenario analysis

possible to at this time

Scenario analysis

+ Management’s understanding

+ Establishment of an implementation system
for beginning scenario analysis
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Food
v Practice Case(D:Kagome CO., LTD.
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Introduction of Kagome

» Company Overview

As of the end of December 2018

@ Head Office
Head Office Nagoya-shi, Aichi
Innovation Division (Research
Institute)
Founded 1899 o Branches and Offices
®  Factory
Common stock JPY19,985 million
No. of individual
investors 186,095 Innovation Division
Sales consolidated) JPY209,865 million
Number of

employees(Consolidated) 2,504

Tokyo Head
__ Office

Head Office, Tokyo Head Office, 1 division office,
Business Offices 8 branches,
6 plants, Innovation Division (Research Institute)

Hibikinada Green Farm Co,. Ltd.

Iwaki Onahama Green Farm Co., Ltd.

Kagome Axis Corporation

KAGOME LOGISTICS SERVICE CO., LTD.

Kagome Inc.

United Genetics Holdings LLC

Vegitalia S.p.A.

Holding da Industria Transformadora
DoTomate, SGPS S.A. (HIT)

Kagome Australia Pty Ltd.

Taiwan Kagome Co., Ltd. and others

(40 subsidiaries and 5 affiliates)

Group Companies
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Introduction of Kagome (Manufacture and sale of beverages and foodstuffs,
development of vegetable varieties, and cultivation)

» Description of business Others/ FY2018
Intersegment — ~

” ) transactions -2.7%
&5 % d’

International
business
22% Beverage o e
| (Domestic) R RN AL
Agri-businesses [ - o o S
(Domestic) 5.5% 42%

Food and
others
(Domestic)
32.7%

A
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[Step 2: Assess materiality of climate-related risks] Step || 2 m 3 4 5 Scenario |§ 4°C | 2°C
Extract the risk of Kagome, evaluate the impact on a large, medium, or small scale, and
identify those with the greatest impact.
Risk Item Business impact
e Major e . .
Classification| ification Small classification Index Discussion (Example) Assessment
- With the introduction of a carbon tax having a broad impact on raw
Increase in carbon tax Spending materials, containers, and packaging materials Large
- Cost increases
Policies/ PP
. CO2 emissions in each . . . - .
Regulation . + Energy-saving policies are strengthened and high-efficiency machines
country Expenditures f facturing faciliti develoned Medi
Transition Strengthening Reduction and assets or manutacturing racities are developed. edium
N - Need to be renewed
risk Policies
Changes in consumer + Expansion of purchasing behavior considering environmental impact
. Revenue . Large
behavior due to climate change
Reputation Changes in the : + Investor reputation if climate change response is inadequate
- . . Capital L o L Small
investor's reputation Deterioration and difficulty in raising funds
g e U7 fino Bl ST | Crop quality and yield deterioration occur. Large
temperature and revenues
Changes in rainfall and Expenditures | - Increased rainfall and drought adversely affect crop areas L
- ) . . arge
weather patterns and revenues Reflecting high raw material prices
+ Procurement due to difficulty of plant pollination due to decrease in
: Reduction of biodiversity Spending insects Large
Chronic . . . .
Generation of raw materials that are impossible
From the generation of Expenditures | With the expansion of pests and pests lowering the production and
Physical pests ang revenues quality of crops Medium
risk Declines in production Difficulty of stable procurement
Farmers Expenditures - By lowering the labor productivity of agricultural workers due to higher
Lower productivity and revenues temperature . Small
Higher funding costs
2ue _to ws_ner stress_ SO || Water shortage makes it difficult to secure water and prices soar. Large
Declines in production and revenues
Acute Increasing severity of
S vs\]/eather Y Expenditures | - Damage due to frequent extreme weather events such as storms Large
i and revenues | Frequent production areas 9
conditions
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[Step 3: Identify and define range of scenarios]

[sep 2 3 4 )5 ] [sconarc [aC]2°C]

Consider a 2050 society under 2 scenarios (4°C, 2°C) for highly uncertain climate change
(4°C: If the temperature rises without taking any measures, 2°C: If a variety of measures are

taken)

[Global Average Terrestrial Temperature Change (Difference from the 1986-2005 Average)]

()

6

4°C scenario B

-2
2000

Source: AR5 SYR Diagram SPM.6
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2050

2100

Set 2050-year time horizon

for transition risk and

physical risk

- The temperature will rise
3.2-5.4°C above pre-
industrial levels, unless
more rigorous measures
are taken.

The temperature will rise
0.9-2.3°C above pre-
industrial levels, if strict
measures are taken.
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[Step 3: Identify and define range of scenarios]

Collect scientific evidence on the situation for 2050 (use in calculating the

future impact amount)

Step |L2_|I 3 l 4 Ili' Scenariol4°CI2°Cl

At present

2050

4°C world

2°C world

Source

Carbon price

Carbon tax

53USD/tCO2 (EU)

180 USD per tCO2
(developed countries)

IEA WEO 2019

Changes in

Purchasing behavior
choices,
Sales of Sustainable

397.5 billion USD

397.5 billion USD

consumer behavior

Certification Products

128.5 billion USD (3.1 times the current level)

(3.1 times the current level)

The Deloitte Global Millennial Survey

2019
Nielsen "product Insider"

and weather

(us)
Increase in the | Changes in tomato . A7~7% -2~10%
average yields
t t
emperature Change in carrot yield - 0.1~2% 2~1%
Changes in rainfall Orange yield change _ 4% 5%

GAEZ (yield per hectare)

patterns Changes in apple
yield I No data |
I I I
Reduction of Reduction of pollen- I No dat I
biodiversity borne organisms 0 data
Decrease in Production bases in . . Number of manufacturing No. of manufacturing sites
N No. of production bases with water X : ]
production due to water-stressed . sites that are Extremely with Extremely high water + WIRI Aqueduct
stress of Extremely high: 1 . R X
water stress areas high to water stress: 7 stress: 7
Annual occurrence « "Japan's Climate at the End of the 21st
of heavy rain 2.5 days 4.3 days 2.9 days Century,” Ministry of the Environment
Incremental days and the Japan Meteorological Agency,
) . "Observations and Forecasts of Climate
Increasing severity Change and Integrated Report on
of extreme weather . o o Impact Assessments 2018-Climate
conditions Amount of rainfall - +8~+15% +8~+15% Change and Its Impact in Japan.”
Flood damage . .
. - 5.9 times 2.2 times * Supplemental to WRI 2030 annual data
increase rate
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[Step 3: Identify and define range of scenarios]

o 2 = 15 ) [ ) 7c)

Using Michael Porter's 5Forces to forecast the 2050 worldview

e

Procurement, production, and

4°C worldview @2050s (Example)

aigtr_ibTJti_o; ;f;e_qetables

Seller
(Suppliers)

» Increase in production areas
destroyed by catastrophic
disasters (inability to secure raw
materials even if prices are raised)

» Yield decreases in many areas due
to poor harvest and poor quality
(pass-through to selling prices)

» Growth damage due to increased
soil degradation and the rate of
outbreak of disease (risk of
increased use of agrochemicals)

» Decrease in production of apples, etc.
due to sharp decrease in insects
through pollen

> The possibility of delays in the
transportation of vegetable raw
materials, containers, packaging
materials, etc.

» Rising water prices due to water
shortage (difficulty in obtaining water)

« Establishment of a system for
cultivating crops even in extreme
weather conditions (storms, etc.)

« Collaboration with Agricultural
Suppliers

Buyer
New comer (Customers)
N . . » Expansion of demand for
> fFt:)ot;i manufacturers with plant factories (fresh - pl)'(oductls compliant with the
foods) certification system
1 Contracts and
h;:s:r;gcvtv:rli‘es » Demand for products declined
P when raw material costs were
IndJstry passed on to product prices.
> Production suspended due to increased » Increasing frequency of natural

damage from extreme weather disasters and increasing

»  To shut down or relocate production lines due demand for stored foods
to water shortages and invest in water-saving

facilities

Changes in the quality
demanded by consumers due
to global warming

v

Explore and develop production areas and A_
move production bases

Development of products compliant with

the certification system .

g

Development of products
compliant with the
certification system
Develop products that
match the needs of climate
change

Branding as an
Environmentally

.

Moving to more secure sites
+ Drought countermeasures °
« Strengthen BCP (industry collaboration
for emergency transportation and
delivery risk diversification) °
+ Development of preserved foods

+ Development and marketing
of climate-resistant varieties

+ Promoting health services
and other quality businesses

Conscious Company

- By utilizing big data
New cultivation technology with

4 > minimal water

(Alternative) Practical application (drought)

» Products made from agricultural products that are resifient to
climate change

S e o e o e e o EE mmm mmn REm mEm e REm R Gmm M Rmm Mmm e Gmm R Gmm M Rmm Mmm e Gmm R mmm mmm
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P

s

Government

Establishment of incentives for
technological development to
predict heavy rain, storm,
cyclone, and typhoon

Study and introduce regulations
and policies to deal with water
stress, such as water withdrawal
regulations

Introduction of subsidies for
capital investment, etc. to
farmers

Shortage of raw materials for
processing due to policy-
oriented fresh vegetable
priority measures

Relaxation of standards for
labeling of origin (frequent
changes in production areas,
inability to maintain
production areas)

~

Collaboration with the
Government for Sustainable
agriculture (mainly
adaptation)

To the government's
response to climate change
monitoring

Providers of Capital

Investment in enterprises with
ongoing environmental initiatives

2°C scenario)

(assuming progression beyond the

J




[Step 3: Identify and define range of scenarios] Step “ 2 “ 3 | ¢ “ 5 I |3cenario]| sc [2°c)

Using Michael Porter's 5Forces to forecast the 2050 worldview

~ Procurement, |

Seller
(Suppliers)

> Some areas where raw material
cultivation is difficult

» Yield decreases in some areas due
to poor harvest or poor quality
(pass-through to sales prices)

> The possibility of delays in the
transportation of vegetable raw
materials, containers, packaging
materials, etc.

» Carbon price burden for logistics.
containers and packagin assed

on to sales prices)

»__Rising water orices dile to water

* Review of Procurement
Strategy(Exploration and
development of new
production areas)
Strengthening the
procurement network
(Strengthening the alternative
procurement structure)
Collaboration with
agricultural suppliers

« Development and marketing
of climate-resistant varieties

« Promotion of health services
and other quality businesses

roduction, and distribution o

2°C worldview @2050s (Example)

—— —— o —— — ~

f vegetables

( Government \

» Consider, implement and
Buyer strengthen carbon taxes on a
New comer (Customers) national and local level to
> Active entry into new businesses through low-carbon implement national commitments
and non-carbon products and low-carbon business > Expansion of dema_nd | such as NDCs.
models (certified products. etc.) for products compliant > Establishment of incentives for
To consider an aggressive business with the certification 1 technological development to
model for decarbonizing system 1 predict heavy rain, storm,
\v/ I cyclone, and typhoon
Industry > Selection of products with I » Study and introduce regulations
|

and policies to deal with water
stress, such as water withdrawal
regulations

» Considering relief in the event
of frequent agricultural

»  Partial suspension of production due to ?hhlgdh price advatﬂtage h
increased damage from extreme weather at do not pass throug

o carbon price increases I
To shut down or relocate production lines 4

Y

due to water shortages and invest in

; " » Demand for products
water-saving facilities

declined when raw damage
material costs were » Limited amount of water

Enterprises with contract farms bail out
part of the damage <

pa_SSGd on to product available for 1 product

v v‘,/

Shift to low-carbon production, use of
low-carbon substitutes, and low-
carbon transportation

» Introduction of a government
system for certification of low-
carbon labeled agricultural
products

= F

« Shifting costs to carbon
prices and low/decarbonizing

> Development of products compliant

|
|
- P |
with the certification system I OB D T
»  CO2 carbon offsets that cannot be : E::z)l:glr)‘::r\‘;i(t); z;)ﬂ;:;tjs for Sustainable Agriculture
reduced 1 (mainly Mitigation)
+ Drought countermeasures products . G ¢ itori £
+ Strengthen BCP + To the needs of climate 1 i otverrtl‘men s mo:u oring o
+ To expand into high-profit, change product 1 \ c.ulnz«: e:': atr_ige c;)lur: ermlegsu;es y/
low-carbon businesses development that matches Pri ntroduction ot nternal Larbon
* As an environmentally I "c'"9 w
(Alternative) conscious company Providers of Capital
branding N L : .
> Products made from agricultural products that are e ;;"tg;f:i:zll?n"“tr’:er”;s';‘i‘r’:’mpa"'es
resilient to climate change 9 prog

| \
- e e mm mm e o o environmental initiatives
. 7

[Step 3: Identify and define range of scenarios] step || 2 ' : I 4 || 5 | |scenaro J4°CY 2°C |
In the 2°C world, several production areas will be damaged by storms, and many production will not be able to
harvest in the 4°C world. Water shortage will worsen due to global warming.

Production
area purchasing

‘ Partial

damage
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Major Worldwide Views in 2050

Suppliers and ourselves Customers and investors

Changes in

'S behavior
'.‘ I would buy $
xss vegetables even if
x Large they are expensive B,
'® number of

1 would prefer
certified
products

I want to eat
meat, maybe
soybean meat

I < . damage

I want to have somethlng -
refreshing because it is
hot today

I need preserved
foods because!
natural disaster

occurs frequently

Difficulty of
obtaining water for
4in 10 people

Rising
prices

| také nutrition from
supplements because
vegetables are expensive

Insect e 2c | 4 |

pollination crop

Providers

> of Capital Shift to
Invest in the low-
environmentally carbon
Increase Cost conscious
'P_ increase
certified
\ products % &
3 & E &
€y
Decline in ‘
apple q e Investent
production H g nvestment
Certification target
[N 4 — /



[Step 4: Evaluate business impacts]
Summary of estimated risk items

| Step IL 2 Il 3 " 4 I 5 I |Scenario|4°CI2°C|

Determine the calculation logic for risk items and calculate the impact on business.

Impact
Billions of
Risk Item FEBLTED Overview of Impact and Assumptions Effect factor ( Pricing logic
parameter yen)
4°c | 2°C
Scope 1 and 2 (in-house) emissions: CO2 emissions from
CO2 emissions in the process of processing Sales manufacturing countries x
and manufacturing raw materials are subject Cost business growth rate x carbon
to a carbon tax. rices
Carbon price Carbon tax P —
. S CO2 emissions of purchased
Sl S (Sl OIS Sales raw materials and products
CO2 emissions from purchased raw materials Cost excluding N20) Ft))usiness
and products are subject to a carbon tax. ( 9 ) A
growth rate x carbon prices
Rlsmg. raw material prices, |nc|ud|pg those in Sales Amount procured x degree of
) - undesired areas, due to changes in weather Cost rice increase
Increase in the average patterns and rising average temperatures P
temperature
Changes in rainfall and
weather patterns i i
P Incre:aseq temp(.all'atL.Jres. I SURREE D ey Sales Estimated Cost of Cooling
- require air-conditioning in greenhouses )
N . : Cost (Equipment + Expenses)
resulting in capital expenditures and expenses.
- ) Water stress |Water shortage increases water prices and Business Actual increase m_costs dur_mg
Rising water prices ; y drought x Rate of increase in
data puts pressure on profits. Profit ) h
water-stressed production sites
Increasing severity of Flood Damage to production sites and production Results of damage in the event
damage } . Damage )
extreme weather . sites due to heavy rain, typhoons, and of a disaster x
L increase rate Cost .
conditions data cyclones Flood damage increase rate
Total
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[Step 4: Evaluate business impacts]

| Step " 2 Il 3 " 4 I 5 I |Scenario|4°C|2°C|

In the 4°C world, business profit will decrease by X billion yen due to water price increase
and damage to production areas.

Billion yen

(In-house)

(Purchased raw materials

Transition and Physical Risks

and finished goods)

Carbon tax effect

Significant impacts
on water price
increase and the
damage to the
production areas

X Billion
yen
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[Step 4: Evaluate business impacts] | S It 2 Il 3 " a5 ' |Scenari°J| 4cjzel]
In the world of 2°C, the impact of a carbon tax is large, and the business profit will decrease
by X billion yen.

Transition and Physical Risks

Billion yen
- The impact of a I
carbon tax is X Billion
large yen
(In-house)
I
Carbon tax  (Purchased -
effect raw materials -
and I
finished goods
\\“ T /\) T T T T T
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[Step 5: Identify potential responses]

Cow 12 5 ) 5] (oo [FEER)

Summary of estimated countermeasures

The following measures are necessary in order to recover the business impact that decreasing
operating profits

S Impact
Means of recovering the business Effect e
Risk Item Assumed parameter g 9 (Billions of yen) Pricing logic
impact factor
4°Cc 2°C
’ q Estimate the avoided costs of a carbon tax if CO2
Achieve the 2050 CO2 reduction target for Cost of . -
Carbon tax Scope 1 and 2 (in-house) (50% reduction) sales target of 2050 CO2 emissions is at the current
50% level.
Reduced CO2 ® Cost of
emissions Carbon tax CO2 reductions at Scope 3 (suppliers) sales Assuming a 25% reduction on a basic unit basis
Pass-through of tax A A Shifts over 60% of the carbon tax costs that
burd ied Passing on cost increases for carbon taxes | Cost of t b ided by reducing CO2 above t
urdens accompanied |y, o+ meet reduction targets and remain sales cannot be avolded by reducing abovelo
by CO2 reductions products.
Smart Agriculture and Cost of
Climate Change @ |— Climate Change Responses in Agriculture sales Avoidance of about 70% of cost increase
Resilience
For summer air- q . Avoid about 30% of the increase in costs
conditioning — Reduction of Costs for Cooling of Cost of (assuming an annual level of about 1% based on
. ; Greenhouses sales )
High efficiency the Energy Conservation Law, etc.)
Water recycling ® |— Reduction of rising water costs due to Cost of Reducing and Assuming a 50-Fraction of
Water saving drought sales Elevated Water Costs During Drought.
. Establishment of a system that can be o
Resistance to _ procured even during extreme weather Cost of Assumed to be about 50% of the amount of
abnormal weather ) sales damage
conditions
Cho'cg of buying Follow-up to and sales expansion of . Sales of certified products x Business growth rate
Consumer behavior 5 . . Operating
Behavioral change o Sales of certified SR COREEIE (T rofit "
g products behavior of consumers p Projected Increase in Sales of Certified Products
High added value of Assumed to be about 50% of the cost that cannot
rgducts ® |— Environmentally conscious products with Operating be absorbed by the above-mentioned method at
{)/aluin high added value profit 4°C.
9 (Temporary assumption of 4°C for 2°C)
Total of measures
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4°C| 2°c

Scenario

ion yen

t by X bill

iness impac

Business impact of risks and its recovery through countermeasures

In the world of 4°C, operating profits decline by X billion yen, and countermeasures

recover the bus
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I I . O,
[Step 5: Identify potential responses] | Step It 2 Il e IL : l 3 M

Practical measures at Kagome to restore business impact

m Specific risk countermeasures Opportunity

v Achieve the goal of reducing CO2 emissions by 50% by 2050
through energy conservation, energy creation, and energy
purchase within the Kagome Group

Carbon price v" Reduce CO2 through collaborating with suppliers

Increase v Formulate and implement cost-shifting measures for each
product
v Raise in-house CO2 reduction target (emissions 50% — 0%)
v Understanding of consumers' purchasing behavior and
Consumer accurate sales activities v Develop and sell products that meet the needs of
Behavioral change v Development of environmentally conscious products and customers under extreme weather conditions
certified products proactively
te’r'\':’erage v Respond to climate change through smart agriculture, such
perature o
as data utilization

Increase v" Global expansion of sales of vegetable varieties that

. v' Acquire vegetable varieties that can cope with climate . .
Rainfall and weather q 9 P can cope with climate change

conditions Cha_nge (such as high temperature resistance and pest
Shifts in patterns resistance)

Biodiversity v Propose and disseminate agriculture that coexists with all | | v Promote a tomato cultivation that does not use bees

decrease living things in greenhouses

v Promote water recycling and water conservation efforts at plants
To water stress (membrane treatment, etc.) X L
production by v Develop and use a tomato cultivation system that can be produced v Global expansion of a tomato cultivation system
STErED with minimal water ) capable of producing with minimal water
v Promote recycling-oriented agriculture (use of factory wastewater and
rainwater in agricultural land)
In extreme v Upgrade procurement strategies (reviewing and diversifying v Transition to Koto Businesses
weather production areas) (To be a service business that is not susceptible to
conditions, v’ Create a system that can be cultivated even during storms . P
increasing severity v Upgrade BCP measures (assuming climate change) cost fluctuations)

3-152

Food

v Practice Case(®): Calbee. Inc.
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WOEES.BRDAH,
History of the Calbee Group Calbee

20086 TE

Launched Potato Chips Crisp
History of the Calbee Group

Founded in 1949, we celetrated our 70th anniversary in 2019, The path we have taken so fer has been truly & continsly
Launched Harvest Snaps

of nnovations. Beginning with our first hit product Kappa Arare, we have created new vakie through & number of 2[] [] s
nnovative 1 that capture social bac Wl and changing needs, such @ Eisen, which uses raw sea

woualive products that capture ACK O ging ¢ such as Kappe ]995 Lounchod o
products for matenals, Jsganco, & handy cup-Type snack. ] 9 g ] DN

In ackiition, we have worked 10 create an integrated sgricullural and industrial system centered Jagarico
on raw meterial potato, as wel & 1o estabish quality 0 and logstics

Launched Frugra
o deliver fresh products. (St s 4 7w e 3 B

Al the foundation of gl innovations s Cabee's corporate philcsophy, “We are committed 10
hamessing rature's gifts, 1o bringing taste and Lun, and 10 contributing 1o healthy lite styles.” ]975

Launched Potate Chips

1955 1964 1972

Launched Kappa Arare Launched Kappa Ebisen  Launched Sapporo Potato
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WEES.BR DA,

Product Mix ( Fiscal year ended March 2019 Calbee

Domestic Others 1%
Cereal Overseas 2% '

Domestic Cereal
10%

Snack Overseas
14%

Consolidated net sale

JPY248 billion

* Figures are rounded down.

Other Domestic Snac
Corn/Bean

Sapporo Potato 4%

Flour Snack 4%

More than 50% of total sales consist of products made from potato.
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WVEES.BRDA,
[Step 2: Assess materiality of climate-related risks] oo §2) 345 e

Assessed Material Risks in Major Value Chain of Domestic Food Business Calbee

@ Selected domestic food @ Selected procurement, production, logistics

business for materiality and sales as key value chains for materiality
assessment because it assessment

consists of more than
R&D Consume

80% of total business

Main raw materials B Facilities B Distribution B Shiftin
include potato and oat B Inventory demand Disposal
. . B Specialty raw materials . .
Business Portfolio include shrimp orientation
anl6.3%
zom 1.9% Madin raw‘n|1taterials Not only production but also distribution,
------- and specialty raw package and sales activities are taken into
I Domestic 1 materials are taken consideration.

fOOd business into consideration.

;‘----
24;:55 Referenced to the list of important parameters of each value chain
L]

il Distribution
[ Tt T s T T s T T T I
\ I v Carbon price v Carbon price v Carbon price v Changesin |

v’ Precipitation v Energy-saving customer
| anarvome? 2.6% I change policy behaviours |
I v Eextreme weather 1
mrzurnea?. O | occurrence 1
I_'/ Rise in temperature 1

2019538k EE . T o ETEETEEEE S S EEE ST EEEEEE ST
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[Step 2: Assess materiality of climate-related risks] (s 2 32 ) 5] #lrx2ERN

Listed Material Risks Related to Climate Change Calbee

Risks Financial impact
Metrics Impact Assessment
1 |Carbon price Cost * GHG er.mssmns:.Scope 182+ : Large
packaging material +supply chain
o Cost » Decreased yield of potato
2 |Precipitation changes Revenue |+ Decreased yield of Oats S8
* Decreased yield of potato
Cost .
Extreme weather occurrence e.g. * Decreased yield of Oats
3 . Revenue ) Large
heat wave, tropical cyclone, flood A » Suspended production
ssets e
+ Damage on facilities
o Cost * Decreased yield of potato
4 |Rise in temperature Revenue |+ Decreased yield of Oats AR
Changes in ocean environment Cost . :
5 (e.g. temperature rise, acidification) Revenue Decreased yield of prawn IR
6 |Changes in consumer behavior Revenue | E;%rjstzed sales of anti-environmental Large
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scenario | 4°C || 2°C WoEx>.BR DA,

Calbee

[Step 3: Identify and define range of scenarios] [ ser | 2 |3 4 | 5 | [scenano [[aC][2°C]

Considered 2030 Societal Imeact of 2 Scenarios as to Climate Change

Changes in Global Ground Temperature from
« average temperature between 1986 and 2005)

6 | ! L L | I 1
] 2030 - The temperature will
4°C . | rise 3.2-5.4°C above

scenario pre-industrial levels,

-2

2000

2050

Source: AR5 SYR Diagram SPM.6
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[Step 3: Identify and define range of scenarios]

unless more rigorous
measures are taken.

The temperature will
rise 0.9-2.3°C above
pre-industrial levels,
if strict measures are

taken.

seo | 2 I3 4 || 5 | [scenaro JaC]f2°C

Defined Worldview of 2 Scenarios Based on Scientific Grounds of IEA

A oot 200
2°C world 4°C world

Carbon price

Carbon tax

% Average successful bid in
the European EU-ETS:
Approx. $8 per tonne

For the developed countries
88 USD per tonne CO2

Assumed no carbon tax in
Japan

HWVEES.BR DA,

Calbee

IEA WEO 2016
(450, NPS Scenario

Changes in
customer
behaviours

Response to
certification

No procurement

Certification price +® @ %

Assuming no certification

Private research firm
(No scenario)

Raw material
impacts due to
precipitation
changes caused

Changes in potato
yields

(Base year)

Domestic yield - ® ® %
U.S. yield -® %

Domestic yield - ® ® %
U.S. yield -® %

Academic literature
(RCP8. 5, RCP4. 5,
S192a scenarios)

Change in ocean
environment

Changes in fishery

(Base year)

Assume no change

by rise in Changes in oat (Base year) Australian yield Australian yield GAEZ (United Nations)
temperature yields Y +00 % +00 % (Scenarios A2 and B1)
Japan -@%

U.S. import - @ %
China import - ® %

Academic literature
(A2 scenario)

Occurrence of
extreme weather
events such as
heat waves,
tropical cyclones
floods, etc.

Increase in the
number of days of

2.5 days a year on average

2.5 days a year on average

3.0 days a year on average

The Ministry of the
Environment and other
government offices,

heavy rain in Japan in Japan in Japan Academic literature
vy (RCP2.6. RCP8.5
Scenario)
Severe typhoons (Base year) Damage +120% Damage +200% Temporarily based on

and cyclones

IPCC Report

The parameters were set at 2°C and 4°C for each transition risk and physical risk.
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[Step 3: Identify and define range of scenarios] [ see || 2 3] 4 [ 5 | [scenaro | a°C |[2%C] #27%> BB 27
Demand for sustainable products increases as low-carbon and de- carboncalbee

2°C scenario

l & Carbon tax incurred carbon-intensive sectors! Need to reduce GHG emissions significantly! J

Government e

Scarce land availability for afforestation, biofuel . §
and agriculture -

- 0 _Calbee -
70 Calbee - Increase in
Need to ﬂ-ﬂ-ﬁﬁ A% ﬁ.ﬂﬂ demand for
reduce GHG s certified
emissions in

agriculture -

Prgect

Negative imp_act _on Q -\\

harvest for rise in
temperature

Slight decrease in
both quantity and

Concerns about

environmental Resistance
quality of harvest impact of to natural
petroleum- shrimp

based package
and value chains

Reduce CO2 \Warehouse
.

55 A1 @9% =

Increase in risk of
wildfires and

ildfi Norther shift of
hab|tats Dlsruptlon of
Logistics Supply chain
3-160

drought Factory

[Step 3: Identify and define range of scenarios] [sep [ 2 3N 2 [ 5 ] [scemarc @) [2°C ) BL%%3-ER AP
Potato harvest and shrimp fishery reduce and extreme weather damage mcreasescalbee

4°C scenario

"
LA N
Ensure thorough safety and health ] JosN . . .
Government management of employees! om. As agriculture and fishery decrease, develop alternative products!
Newly added
v A 4 Increased need Business
- . > for agricultural
PTA

efficiency

Demand
decreases due

to rise in prices
¥¥¥

a =
T ¥
2% \J \( 30

1;1

Supply shortage due
to shortage of raw

Lower harvest materials

vqumes and

Decrease in
harvest for rise
in temperature

Warehouse

— o ©

Logistics

Increased risk of
wildfire and
drought
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Decrease in
the catch of
natural shrimp

discontinuity
increases

Disrupted
supply chain



[Step 4: Evaluate business impacts]
Evaluate the impact of transition and physical risks based on sales, market size, etc. in 2030.

| Step IL 2 Il 3 II 4 || 5 l ScenarioI4°CI2°CI

WUEZS.BRDA,

Calbee

Impact
. 2°C 4°Cc : . o o
Risk Item Parameter Estimated assumptions (common for 2°C and 4°C)
. + CO2 Emissions from Manufacturing Sites X Carbon-Prices
I . . + CO2 emissions from use of cardboard and packaging materials X carbon prices
< | Policy | Carbon price @ | Carbon tax e o X
c + CO2 emissions on logistics X carbon prices
;% — Calculated on the assumption that 100% of the carbon price will be passed on.
E Changes in Selective purchasing and need for
= |Market| customer @ |the certified sustainable products + Decrease in sales of products not certified for sustainability X sales
behaviours in US
Changes in (@ | Changes in potato yields + Shift harvest area to make up for potential decline in yields
precipitation,
Impac_t on raw . . + Other factors would allegedly exist to hinder the correlation between the increase in
| material harvest @ |Changes in oat yields . S ; s
Chronic| yields and the price increase in the market principle,
Changes in ocean - + Estimated changes in procurement from each area by referring to the fluctuations of
environment ® |Changes in fishery fishery in Japan, the U.S., and China.
%
E ® |Response to drought and wildfires + Insufficient parameters of palms and oats (not estimated)
@
E - Damage from past heavy rain X Increase rate of heavy rain
Frequency of
extreme weather | . ber of d ¢
Acute | €vents (tropical @ hncreasm_g number of aays o - Damage due to past heavy rainfall X Increase rate of heavy rainfall
waves, tropical eavy rain per year + Production suspension due to inability of employees to come to work (including
cyclones, floods, suspension of operations due to high tides)
etc.)
The number of typhoons and + Damage from past typhoons X Rate of increase in typhoons
cyclones
H o o
Impact assessments are performed using parameters of 2°C and 4°C.
3-162

[Step 5: Identify potential responses]

Consider initiatives for muItiele scenarios

[ser | 2 3 ][ 4 (5] [seenaro [a%C][2%C]

HWVEES.BR DA,

Calbee

m Existing Initiatives Additional counter measures against risks

Carbon price
increase

Sales decrease
for shifting
consumer
behavior

Harvest change
due to rise in
temperature

Change in
precipitation

Increase in
extreme weather
events

In the marine
environment
Change

3-163

v CO, Reduction Target (30% Reduction by 2030)

v’ Conversion to liquefied natural gas (LNG)

v Implementation of high-efficiency operation of
biomass boilers

v’ Aggressive introduction of energy-saving
equipment and energy-saving activities at offices
Improve load factor by standardizing cases

v Low and decarbonized logistics

— Promoting joint delivery and modal shifts

v" Reducing packaging materials and eliminating
plastics

v' Assessing and obtaining certification

v" Expansion of best before date to reduce food losses

v Diversification of farming areas for potato and
other raw materials

v" Promotion of field storage management
system

v" Development of varieties resilient to climate
change and environmental change

v" Product development using materials other
than potato

v Integration of production lines and factories to improve energy
efficiency

v Implementation of carbon offset by credit, tree-planting and
blue-carbon offsetting

v Achieve 100% renewable energy

v’ Actively participating in the initiative
v’ Obtaining sustainability certification and establishing voluntary
certification system

v’ Utilization of development tools of and collaboration with
research institutions, etc. to mitigate risks

v Promotion of consortia and initiatives in Japan and participate
in working groups to consider countermeasures

v’ Lobbying to deregulations on agriculture

v Diversification of product portfolio and raw materials

v’ Storage of carbon in soil, innovation in cultivation methods
and enhancement of variety cultivation

v’ Strengthening BCP with alignment among production and
logistics sites globally




Food

v Practice Case®): Meiji Holdings Co., Ltd.
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| TCFD scenarios (summary) me

Themes to be analyzed Scenario setting at 2°C and 4°C

(0) |
6 1 | L ,: 1 : L L L 1
. i | i
3 A ! 1 Basic year of L .
. . \ 4 N . . : : infecti_ousydiseases | 4°C scenario
Dairy Infectious 1| oo | | i
R q q in / I
ingredients diseases o = \ & i
Milk, Antimicrobials 27 . n
. Yogurt, etc. Vaccines ] =2 - 2°C scenario
\ R Y 1 i
0 T §
- H 1 B
i i
] ! ] 3
_2 T T T T | T T T T

2000 2030 2050 2100
Important risk items Source: AR5 SYR (image) SPM.6

Dairy ingredients

Increase in the

Changes in rainfall and temperature patterns average temperature Rising sea level

Increasing frequency of

Container and packaging recycling extrome weather evants

Important products/
Changes in consumer behavior Introduction of Changes in product prices

a carbon ta
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I Risk assessment for dairy ingredients

Business impact

Risk Item

Increase in the average temperature

Expenditures and
revenues

Decrease in production of raw milk. Measures to cope with heat (feeding management, cattle barn environment) are
required, and the cost of procuring raw materials is increasing.

Increased interest in environmentally conscious consumption (ethical consumption) and increased costs associated with
conscious procurement of raw materials.

IChanges in rainfall and temperature
patterns

Expenditures and
revenues

Risks associated with changes in rainfall and temperature patterns (e.g., deterioration of water quality, drought) increase.
Costs of securing adequate water will increase.

Increasing frequency of extreme
weather events
(typhoons, floods, etc.)

Expenditures, revenues,
and assets

Natural disasters (e.g. heavy rain, floods, droughts) have resulted in suspension of operations or suspension of distribution
of manufacturing bases and distribution routes. Cost increase for recovery. Yields of biological resources may decrease
and procurement costs may increase due to higher feed costs.

Carbon price

Expenditures

Increased production and transportation costs due to the introduction of a carbon tax, and higher production costs due to
higher fossil fuel-derived electricity prices, as well as higher operating costs for data centers, etc.

Container and packaging recycling

Revenues and
expenditures

Costs incurred for raw materials, such as the use of environmentally friendly raw materials (certified paper, biomass
plastics, etc.) and the introduction of recyclable raw materials.

IChanges in consumer behavior

Changes in Important Products/Prices

Revenues

Expenditures and assets

Consumers are increasingly interested in the use of natural materials, recycling of packaging materials, and CO.
emissions, and they are increasingly purchasing products from companies that are proactive in addressing climate change
It

Rising operational costs and the threat of collapse of the entire value chain.

Food loss

Expenditures and assets

Increased procurement costs due to stricter regulations on the disposal of milk and GHG emissions, and higher equipment
costs due to the introduction of cooling facilities.

Carbon emissions targets/policies in
each country

Expenditures and assets

Dairy ingredients emit large amounts of GHG in the process. The unit price of raw milk rises if it becomes regulated in
each country.

Soil degradation

Expenditures and
revenues

Dairy farms are subject to tighter regulations, which may increase the cost of operating equipment and restrict business
expansion, thereby affecting raw material availability and procurement costs.

Energy-saving policy

Expenditures and assets

Expenses for changing manufacturing processes, procuring alternative materials, and installing energy-saving equipment
and highly efficient equipment increased.

Rising sea level

Revenues, assets and
expenditures

\Water disasters such as floods and a sudden increase in droughts have an impact on production, such as the shutdown of
plants located in coastal areas vulnerable to disasters and areas with low sea levels.

C inthei 'S T

Revenues and assets

Investors' increased interest in climate change and other environmental issues and sustainability, and inadequate

countermeasures, will adversely affect PL/BS and reputation of investors.
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| Risk Assessment in Infectious Diseases

Risk Item

Business impact

Small classification

Rising sea level

Index

Revenue
Assets and
expenditures

Discussion (Example

Influence from floods, etc., that shut down the operations of plants located in coastal and other areas.
Also affects the reproduction of infectious agents and changes the supply and demand of products.

Increase in the average
temperature

Revenue

The frequency, spread timing and area of infectious diseases may change, and demand for each
product may fluctuate significantly.

Increasing frequency of
extreme weather events

(heat waves, typhoons,
floods, etc.)

Revenue
Assets and
expenditures

Frequent heavy guerrilla rains, typhoons, etc., cause major damage to inventories and facilities,
resulting in an increase in facility restoration costs, etc.

Changes in important
products/prices

Expenditures
and assets

Product prices fluctuate due to the risk of sharp rises in raw material prices and decreases in the
amount that can be secured.

Carbon price

Carbon emissions

Expenditures
and assets

The introduction of a carbon tax will impose taxes on transportation fuel for raw materials and
commodities and increase transport costs.
Production costs at plants in countries with high carbon taxes also increased.

reputation

L Expenditures | New technologies and equipment installation costs are incurred due to the tightening of regulations on

targets/policies in each N L
and assets carbon emission policies in each country.

country
Investments in low carbon | Expenditures | Capital expenditures in the entire value chain, including raw material procurement and transportation,
technology and assets were incurred in order to transition to low-carbon technologies.
Investment in temperature | Expenditures | Additional temperature control equipment is required for product processing and transportation,
adjustment equipment and assets resulting in an increase in equipment costs.
Changes in the investor's Revenue There is growing interest in sustainability, so investors® reputation will deteriorate if insufficient

measures are taken.

Assessment
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| Forecasts of various factors in the base year

me

At present

Dairy ingredients (food)

Infectious diseases (pharmaceuticals)

2030

2050

4°C world 2°C world

4°C world 2°C world

Source

Carbon price

Carbon tax

Japan and Europe
$100 per tonne
China $75/ton

EU $23 per tonne
China $23 per tonne
Japan not yet introduced

Japan and Europe
$191 per tonne
China $180 per tonne

China $29/ton
Japan not yet introduced

« [EAWEO 2018

Increase in the
average
temperature

Recycling Recycled plastics
of containers y " P Not introduced Not introduced 30% = - « EU government
5 Utilization rate
and packaging
Change Rate of decline in sales
in customer due to failure to comply with - Down 2% Down 3% - - « Private research firm
behavi ility certifi
. Japan 1.5 times
rciz';:?aglle:r:: Rate of increase Japan 1.5 times China 2.1 times
N 1 times P " No change Indonesia 2.9 times No change + AQUADUCT
weather in the frequency of floods China 2.1 times ) N
e India 5.8 times
P Spain 1.1 times
Increase ratio of cost for . USDA
operating the barn - Up 4.02% No increase - -

(U.S. government agency)

Mosquito-borne infectious
diseases
Population at Risk (Asia)

Approx. 3.82 billion

Approx. 4.36 billion Approx. 3.86 billion

« Academic literature

Number of outbreaks of
waterborne infections
(diagnostics) (Asia)

Approx. 2.53 billion

Approx. 2.92 billion Approx. 2.72 billion

« Academic literature

Rising sea level

Magnitude of sea level rise

0.25m 0.2m

Ministry of the
Environment and Japan
Meteorological Agency
Report

+ International Energy Agency: An advisory body to 29 member countries to provide reliable, affordable and clean energy to their citizens.
+ AQUEDUCT (in the Japanese language, "pipelines and pipelines"): A tool that provides free global maps and other information about the latest water risks released by the World
Resources Laboratory (WRI)

+ USDA(United States Department of Agriculture): Government Offices governing U.S. agricultural policies
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| Conceptual diagram: 4°C scenario

While low carbon/decarbonization is not promoted (business as usual) and the physical risk
increases, the possibility of the market expansion of infectious diseases is considered.

Dairy ingredients (food) Infectious diseases (pharmaceuticals)

® Increased risk of mosquito-borne

Productivity decline in dairy cows
due to heat stress
Cost increase for air-conditioning

and other measures

Increase in facility operation and
transportation costs due to natural
disasters

v Support for dairy farmers due to declining production of raw milk
v Support for countermeasures against physical risks such as

water stress and natural disasters

R <

infectious diseases

® Diarrhea due to water contamination

O

Environmental pollution
Effects of food
shortages

(enteritis, cholera, etc.)

Governmen
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Influence on plant operations
in areas of high water stress

Increase in facility operation

..;“ and transportation costs due
"7 to natural disasters

@

Government

risks such as natural disasters

O Collaboration with Asian countries based on
Industry-Government-Academia collaboration
O Support for countermeasures against physical

!

Possibility of plant Establishing
shutdown €—> production bases and €=
due to natural disasters reinforcing

production systems




I Conceptual Diagram: 2°C scenario

meiji

Measures to reduce carbon emissions will be promoted, and investors and customers will be more interested in

environmental issues.

While various cost increases may occur, there is a possibility that the customer's ethical orientation will increase.

DETAL

Increase in manufacturing costs from

ients (food)

Infectious diseases (pharmaceuticals)

O Increasing interest in environmental issues related to climate change
O Corporate environmental initiatives become the axis of corporate investment

the introduction of a carbon tax

O Increasing the number of customers purchasing sustainable products

Investors and customers

® Increased risk of mosquito-borne
infectious diseases

® Diarrhea due to water
contamination (enteritis, cholera,
etc.)

v Promoting carbon taxes and emissions trading for further carbon reduction
v Promoting the regulation of chemical-based plastics and the utilization of

recycled plastics

v Implementation of policies related to recycled plastics
v Promotion of low-carbon livestock production as a government policy

® Environmental pollution
® Effects of food shortages

Government

Possibility of plant shutdown

€«>
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I Important risk items and evaluation of business
impacts on dairy ingredients

Increase in transportation costs due to

introduction of a carbon tax
Increase in manufacturing and

procurement costs by promoting the use

of recycled materials

Increase in production
costs due to introduction .

due to natural disasters

\/\_M

Establishing production
bases and reinforcing
production systems

of a carbon tax

/\/W

3
Q.

Risk item

Expected business impact

Impact value

Changes in average temperature

Nurturing cows by preventing hot weather
feeding management, cattle barn

environment)

Increase in the price of cattle feed ingredients
due to a decrease in crop yield

4°C : XX billion USD
2°C : No impact

Increased cost of raw milk, dairy raw
materials

Increased demand for products to prevent thirst
due to temperature increase, and increased
heatstroke due to temperature increase

Increased demand for products for -
prevention of thirst and heatstroke

Changes in precipitation patterns

Need to improve quality of water in
manufacturing and rearing due to water quality
deterioration*not in 2030

Increase in the unit price for water supply in
animal-rearing areas due to drought

Increased cost due to water risk responses -

Frequency of extreme weather events
(typhoons, floods, etc.)

Lost opportunities due to suspension of
production and logistics

Restoration of damaged facilities for
production and logistics due to flood

XX billion USD
XX billion USD

Decreased opportunity because of stopped 4°C :
supply chain 2°C :

Carbon price

Introduced a carbon tax in manufacturing sites
(plants)

Introduced a carbon tax in logistics

Increased cost due to a carbon tax 4°C : XX billion USD(only in China)
2°C : XX billion USD

Recycling of packages Introducing recycled plastics due to plastics Increased cost due to replacement with 4°C : No plastics ban
ban recycled plastics 2°C : XX billion USD
Changes in customer behaviors Growing environmental consciousness Increased ethical consumption 4°C : XX billion USD

(reduction of environmental burden
environmentally-friendly) due to increased
frequency of extreme weather and
environmental requlation (such as CO2 and
plastics).

2°C : XX billion USD
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I Profit simulation in Dairy Ingredients by Scenario

Simulation under the 4°C Scenario

2030
expected
profits
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I Outline of measures to deal with business risks

Raw milk
Dairy ingredients  of
Costincrease  flood

Impact 4°C scenario

Profits

Impact of Cost of using Not responding
acarbontax  recycled plastic to ethical
consumption

meiji

Simulation under the 2°C Scenario

i B

2030

expected
profits

Raw milk  Impact
Dairy ingredients  of
Costincrease flood

Impact of Cost of usingNot responding to  2°C scenario
acarbontax  recycled plastic  ethical Profits
consumption

me

and opportunities in dairy ingredients

Seize
opportunities

Expansion of
ethical
consumption

Expansion of
demand for
responding to
temperature
increases, etc.

Risk
mitigation

Raw material
price increase

Plastic
regulations

Increased
water risk

Introduction

of a carbon
tax
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Existing Initiatives

Future Initiatives

O Requirements for anti-thirst and heat stroke
countermeasures are increasing. In response to
these needs, products for anti-thirst drinks and heat
stroke countermeasures are launched

O Shift to environmentally conscious raw materials
FSC-certified paper and recycled paper:
FY2018 Result 55.3%

Certified palm oil:
FY2019 Plan Use approx. 10%

Reduction in plastic consumption due to thinning,
etc.

O Introduce solar power facilities for renewable
energy

Completion drawing (image) the solar facilities of Meiji Co., Ltd.
Kyushu Plant

Examination of products that meet the possibility of
expanding demand for products with minimal
environmental impact

Considering expansion of anti-thirst and anti-heat
stroke products

Aggressive use of environmentally friendly raw
materials in response to heightened environmental
awareness due to extreme weather and various
regulations

O O O O

Significant reduction in plastic consumption due to
thinner-walled plastics and shift to paper, and
replacement with recycled plastics.

Considering the use of raw materials with minimal
logistics impact

Efficiency of water consumption in production and
flood countermeasures

Further promotion of energy conservation and shift
to renewable energy

Considering support for heat countermeasures to
maintain milk production for dairy farmers




l Infectious diseases particularly affected by e
temperature increases

The vaccine for Japanese encephalitis and dengue fever, and antimicrobials
for diarrhea (cholera, etc.) are assumed to be affected by temperature rise.

Various infectious diseases and routes

Routes of Vectors/
transmission | Vehicles Q 3
o == N :

Direct Bite Rabies
transmission Feces Toxoplasmosis, Ascaris Do
L

1% 5 Mejiseiks 7
A KMy Y AD

Indirect Vector-borne Mosquito INEIENE] West Nile

transmission Tick fever, and Rift Valley fever
Rodens Tick-borne Encephalitis .
Flea Hantavirus Pulmonary Syndrome infectious

Diseases
assumed to be
impacted by

Snails Plague
Schistosomiasis japonica

Water/ Water  Diarrhea (cholera,etc)

Soil-borne Soil Anthrax
contamination .
.
L -
n 7
Food (animal Meat Enterohemorragic E. coli 0157 infection, salmonellosis ;/ : : -.E; |
derived) - Fish meat Anisakiasis ;:-:;" §_=:§ |
borne : us..,.;'..‘."o; "i::’;

Source: What is known about global warming and infectious
diseases today? (Ministry of the Environment)
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Relationship with Global Warming in Infectious
1 me
Diseases

It has been suggested that the risk of infectious diseases is generally
increased by global warming.

Climate change affects rainfall volumes and patterns Climate change raises temperature
- Raises the highest temperatures in summer v A <
Raises the lowest temperature in winter < . -
4
\/

Increase rainfall volumes during a specific period . L »
Expansion of living areas where

Mosquitoes that had been dead during the winter the number of mosquitos and
live over the winter the number of natural hosts increase

Increase the number of mosquitos and
the number of natural hosts Changes in human clothing and living environments

(Increase in short-sleeve and field activities, etc.)

RRygents intrude intd Existence . .
f vector Social environment:
the body o where agents can
And natural easily intrude
host
N b £ t d rtuniti Building patterns,
umber of agents and opportunities Vector (mosquitoes, etc.) economic activities, Nutritional and hygiene conditions
that penetrate the human body  Natyral hosts (mice, livestock, etc.) e et 2 that are easily affected

facilitate contact with
vectors and natural hosts

Climate change has also been reported to increase diarrhea by 3%, malaria by 5%, and malnutrition by 10%, assuming that
the risk of infections other than Japanese encephalitis, dengue fever, and diarrhea has also increased.

Source: What is known about global warming and infectious diseases today? (Ministry of the Environment)
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l Population growth rate at risk due to increased temperature of me
mosquito-borne infectious diseases (4°C scenario)

The population at risk for mosquito-borne infections
is predominantly in Asia.

X Market size: Population at risk for mosquito-borne infectious diseases (100 millions of people)

Pharma sales bases (subsidiaries) B No pharma sales base (subsidiary)

Europe
315Y% North America
(1]
o
7 114% 119%
e B _—
2019 2050  E——
Asia 2019 2050
Africa and the Middle East Toots 2050 South America
111% 117%
—_— —_—
_mm BN
. . 2019 2050
2019 2050 Source: Prepared by Deloitte based on the 4°C scenarios of Ryan SJ and others

‘Global expansion and redistribution of Aedes-borne virus transmission risk with climate change”
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I Increasing rate due to number of diarrhea and
temperature increases (4°C scenario)

The number and increase rate of diarrhea are high in Asia and Africa.

X Market size: Number of diarrhea occurring (100 millions of incidents)

Pharma sales bases (subsidiaries) Jll No Pharma sales bases (subsidiaries)

Europe
North America
100%
—_—> 115% 0
100%
2019 2050 PR

2019 2050

Asia
Africa and the Middle East .
South America
2019 2050
103%
-H
101%
—
2019 2050
2019 2050 gzﬁz Sia?rtj:v‘wogfcdc;?rsrhgéj"g:iz:gar‘;%i;ﬁriig C{iws(??na\ar\a in 2030 (2008) 4°C scenarios
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l Important risk items and evaluation of business

impacts on Infectious Diseases

Risk item

Expected business impact

Impact value

Changes in average
temperature

Increased risk for Mosquito-borne
infection

Increased cases of diarrhea

Increased demand for vaccine
and antimicrobials

4°C : XX billion USD
2°C : XX billion USD

Frequency of extreme
weather events (typhoons,
floods, etc.)

Lost opportunities due to
suspension of production and

logistics

Restoration of damaged facilities for
production and logistics due to
flood

Decreased opportunity because
of stopped supply chain

4°C : XX billion USD
2°C : XX billion USD

Carbon price

Introduced a carbon tax in
manufacturing bases (plants

Introduced a carbon tax in logistics

Increased cost due to a carbon
tax

4°C : XX billion USD (only in
China)
2°C : XX billion USD

Rising sea level

Increased flood damage due to the
sea level rise

Increase cost due to cancelled
manufacturing

4°C : Assume no damage due to
rising sea level
2°C : Assume no damage due to
rising sea level
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| Profit simulation in Infectious diseases by Scenario Mmeiji

Simulation under the 4°C Scenario

Profit
increase

Impact of
a carbon tax

2050
expected
profits
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vaneo ke

Demand Demand for
for vaccines  antimicrobials
EESE S

Impact of
floods

Scenario
profits

Simulation under the 2°C Scenario

Profit
increase

=
2050 Impact of Impact of Demand Demand for Scenfino
expected acarbontax  floods  for vaccines antimicrobials  PrOS
profits FIKICROWEHF MEEFE



l Outline of Business Risks and Opportunities for

Infectious Diseases

Seize
opportunities

Growing
demand for
infectious
disease
drugs and
vaccines

Risk
mitigation

Increased
water risk

Introduction

of a carbon
tax
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Existing Initiatives

me

Future Initiatives

ooooOo oo

fluorocarbons

Increase in sales volume of products due to

the expansion of infectious diseases

Upgrading of production bases in Asian

countries

Reinforcement of product lineup

Strengthening of stable procurement system
Building a Production System to Ensure
Stable Supply

Periodic maintenance of equipment
Energy conservation promotion
Ensuring the safety of plant employees
Proper management of

Strengthen business development in Asian
countries with subsidiaries as bases.

Contributing to the Asian market through
industry-government-academia-medical
collaboration

O O O O

Implement measures to increase the efficiency of
water consumption in production and to prevent
plant shutdowns due to natural disasters
Promotion of energy conservation and shift to
renewable energy

Reinforcement of management for chemical
resistance in factory wastewater

Appropriate management of plant waste and total
material input

Reduction of plastic consumption by considering
use of thinner-walled and biodegradable plastics

Other Sector

v Practice Case(D: KYOCERA Corporation
(Electronic Equipment)
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Step I 2 l\i".ﬂ\il
Assessing the impact of climate change on the energy sector

Analyzed mainly in the energy field of the Kyocera Group

Item Major Impact pest
Developments in VPP* technologies (e.g., power generation forecasting technologies,
power generation stabilization technologies), power generation and storage efficiencies,
[Technological Response to high-volume storage batteries production technologies, environmentally friendly
Development| decarbonized society technologies to introduce renewable energy (e.g., offshore and water-based
photovoltaics), and alternative energies (e.g., hydrogen technologies) can have a
significant impact on decarbonized society and sales.
Carbon emissions targets National targets/energy policies have a major impact on societal decarbonisation and
for each country
. sales.
/Energy policy
Transition
(Iscl)?ilt(:y Carbon tax When a carbon tax is introduced, manufacturing costs increase. Medium
Risk)
Recycling regulations When recycling regulations are introduced, businesses may bear the recycling fee, which Medium
affects sales.
Physical
Risk Increasing severity of Natural disasters cause costs such as shutdowns, production declines, and equipment
(Natural extreme weather restoration. Medium
Disaster conditions Costs for natural disaster countermeasures and insurance premiums increase.
Risk)
2 VPP (Virtual Power Plant): Technologies that can be used to balance power supply and demand by combining
distributed energy resources possessed by factories, households, etc., and then controlling these resources remotely
and in an integrated fashion.
Since it functions like a single power plant, it is called a “virtual power plant.”
3-182
Assumptions for Scenario Analysis (s N2 U3 4 )5 ) [scerercfac

To keep temperature increases below 2° C

Temperature increases can be limited to less than 2°C

by increasing the proportion of non-fossil fuels in the world
= 20 URIET ISR ORI
E kilowatts e
§ 40 Solar PV
g Hydro
G B SR e g P N.udear
0 moil
20 80% M Coal
Coal CCS
10 - Y Gas CCS
SRR Gas
0 r T T T T T T T T T T 1
1990 2000 2010 2020 2030 2040 2050
@ Source: OECD/IEA, IRENA

Scenario analysis case

2° C Scenario: The Future of Decarbonized society:l_ Scenario analysis is conducted
4° C Scenario: A Current Extended Future with 2030 as the target year.
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. . . - o
Assumptions for Scenario Analysis sep J 2 U3 Y 4 ) 5 ) [scenerofarchi2re
2030
Atpresent 4° Cworld 2° C world Source
(Assumed to have
FIT's purchase price | Solar: 14 (bidding system) |difficulty in become self- Solar: 7 (2025) » Agency for Natural Resources
Renewable (yen/kWh) Wind: 19-36 (2019) reliant from FIT at Wind: 8-9 and Energy
Economic| energy, etc. 4° C)
Efficiency | Subsidies Unit price of ]
Policy renewable energy Solar: 21.8 Solar: 13.5 Solar: 12.4
) Land wind: 21.5 S o * [EA WEO2017 (450 scenarios)
generation (2017) Land wind: 20.6 Land wind: 20.6
(yen/kWh)
Iy * Technical Review Committee
severit: ’ on Flood Control Plans Based
Natural in extrerﬁe Frequency of floods 1 times 3 times 1.7 times on Climate Change
Disaster weather a Y : "Recommendations on Water
- Control Plans Based on
Climate Change"
Battery cost * Estimated from |[EA ETP 2017
USD?ILWh 280 (2015) (business as usual) 150 (0.54 times) « 2014 Advanced Battery Society
( ) of Europe Target Value
Dema”g“fg: e « Estimated from IEA ETP 2017
Amoun[t)of electricit 190 (2014) 1,402 (7.38 times) 1,757 (9.25 times) * 2014 Advanced Battery Society
Other (TWh) Y of Europe Target Value
Demand for
batteries 159 (2015) . 172 (1.08 times) . .
Reserves of power EV application 98.8% 219 (1.38 times) EV application: 99.8% Estimated from IEA ETP 2017
(Gw)
Dir;‘::gt;e(sgw‘)se 11 (2015) 25 (2.3 times) 39 (3.5 times) - Estimated from IEA ETP 2017
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The 2° C World: Shift toward decarbonized society

| Step IL 2 I 3 I 4 I| 5 I |ScenarioJ| 4°C Ilm

Governments
v Support System for Introduction of Renewable energy ¢ Introduction of A Carbon Tax and Recycling Regulations

Introduction of

Renewable Energy Introduction
Support System

Introduction of

renewable energy
support system

renewable energ - — -
support system v' Electric power companies
v Nuclear power plant resumption and renewable energy introduction ratio increased
Collaboration 1 Supplying electricity with low CO, emission factors
PR . = = = Y e e e e e = = == === ]
1
Photovoltaic power generation, storage batteries, and fuel cell industries | v
Suppliers Kyocera |
v Increase in carbon v Improve the environment for VPP Business

areas

e e e e

tax payments

v Physical risks
emerge in some

introducing renewable energy by

advancing technological development

VPP-related technology

Improve power generation and storage
efficiency

Environmentally friendly renewable
energy introduction technology

Technology for mass production of
rechargeable batteries

Alternative energy development
(hydrogen, etc.), etc.

Reinforcement of in-house renewable
energy and energy conservation measures

Increase in carbon tax payments

Physical risks materialize

Increase in recycling costs
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Society and customers

Decarbonization in the

society advances with policy

support and renewable

energy technologies

Popularization of )
- v"Increase in carbon tax
alternative energy payments
(hydrogen) Y

T v Physical risks materialize

|

|

|

|

| To expand

| sales

Newcomer

Competition

v" New VPP operators
v" New high-efficiency energy companies

—-— e —



The 2° C World: Shift toward decarbonized society

Power consumption increased due to the spread of
loT technology.

Urban area

v

a -)."f./.—.\.. #

Decarbonization proceeds due to policy support
Damage from natural and advances in renewable energy technologies

disasters (less than

4° C) L t

»

Providing renewable energy Grid integration
1

| Step [2 I 3 I 4 I| 5 I |Scenariol4°C||2°Cl

City

Governments

P 4

Renewable Energy
Introduction Support

System

Corporate buildings and factories

- a4

Photovoltaic power generation,
storage batteries, and fuel cell industries

0 KYOCERG :

Improve the environment for introducing renewable energy by
advancing technological development

VPP operators

Examples of Technology Development
« VPP-related technology -Power generation and storage efficiency improvement technology
«  Environmentally friendly technologies for introducing renewable energy (offshore, water-based solar
power generation, etc.)
Storage battery mass production technology *Alternative energy technology (hydrogen), etc.
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The 4° C World: Current Extension

Low CO,
emission factor Increase in
S:Jppl_y _°f ratio of Resumption of operations
electricity renewable at nuclear power plants
energy use

Collaboration

y ad

Plant shut down due to

typhoons and other extreme

weather conditions
(estimated impacts would be
less significant than 4° C)

Sea

| Step [2 I 3 I 4 I| 5 I |Scenario|4°CI2°C|

Governments
v Policies will remain unchanged
v A carbon tax will not be introduced

—~

Electric power companies

v Generation continues using fossil fuels and CO, emission factor of electricity does not decrease

v Energy prices of fossil fuels fluctuate depending on social conditions in oil-producing countries.

1 Supplying electricity with higher CO, emission factorsl
B T S il -
IIPhotovoItaic power generation, storage batteries, and fuel cell industries\ Society and customers
|
: Suppliers Kyocera |
I v Increase in costs v TfEChnO|O¢:)\: developnr:ent bfor tl:de Iintr(:jduct(ijon [ v Decarbonization fails to evolve due
. of renewable energy has been delayed, an I s .
| for reSpohdmg to the spread of renewable energy in the market | , ) to weak policy support and fewer
I changes in energy has not progressed No progresss rengwable energy technology
prices * VPP-related technolo f B options

| gy in -_' ] ] o
| v Physical risks + Technologies for Improving the Efficiency of Power f penetration Physical risks materialize

iali G ti d St f J . .
| materialize enerafion and =forage rene?lvable H Increase in costs for responding to

« Environmentally friendly renewable energy . : :
| introduction technology Lenergy s changes in energy prices
1 « Technology for mass production of rechargeable | :'
| batteries | I
| « Alternative energy technologies, etc. I
| v Reinforcement of in-house renewable energy and .
I energy conservation measures : In many companies,
I Physical risks materialize : most businesses are stagnant and
| v Increase in costs for responding to changes in | they would be in crisis.
. - (-]

I energy prices I Don't make it the 4° C world
N e e e e e e e e - »,




The 4° C World: Current Extension s N 2 U3 Y 4 ) 5 ) [seerarc JacY 2

“ City Governments
b =
= *
' 4 Policies to be

Q maintained at the
Society's decarbonization does not o . current level
Corporate buildings and factories A carbon tax not

advance \ introduced
Supply of

Photovoltaic power generation, storage batteI{g K'.'":":EREI electricity Electric power companies
industries with higher ;

»

Due to a delay in technological development related to

continues
Energy costs for fossil fuels fluctuate
depending on social conditions.

CO, emission -.‘ A
@ / Power eneration from fossil fuels

the introduction of renewable energy, the spread of Plant shutdown due to
renewable energy into the market is not advancing severe natural disasters
Examples of Technology Development m
+ VPP-related technology -Power generation and storage efficiency improvement technology

« Environmentally friendly technologies for introducing renewable energy (offshore, water-based Sea

solar power generation, etc.)
« Storage battery mass production technology -Alternative energy technology (hydrogen), etc.

Most businesses in many companies are stagnant or their survival is at risk.
Don't make it the 4° C world
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| Step l2 Il 3 I 4' 5 IlScenarioI4°C

Evaluate business impacts

r

4 Carbon tax

Recycling
Compliance
with
regulations
Measures Most businesses in many companies

By for Nature - A .
Increase in Disasters are stagnant or their survival is at risk.
profit from Don't make it the 4° C world

solutions
business

BAU BAU Energy Carbon Compliance
Profit Profit | Increase in ta with
increase increase| profit from recycling

. regulations
solutions
business

Lead to the decarbonization of
society

2 BAU: Business As Usual { I/-

1. “Technical issues” related to the introduction of renewable
energy
2. Economic challenges for renewable energy introduction
Attempt to solve these problems
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Countermeasure 1: Solving Technical Challenges == 12 15 [ ¢ [[5] [scnroac]f2c]

ks

—HERRERE

- a—— mfﬁs

HE_J!EI*J V¥ —REPEE

TR -.‘Hhﬂlﬁﬁlﬂ
VPPICEDiR#tENSH—EZ ()

VPP

ﬁechnical Challenges fox
oBIFHMER VPP

- Power generation
forecasting technology

b PHUL—5—
-y

- Hypothetical
mﬁi Power plant “5&- - Power stabilization
R — e ) KRR technology to connect to
- ] - ] the power system
- UY—2 UY—Z
FOUY —5— @ —

@ UY—2,

~

e storage batteries to

=2 | I— ‘[\l_/\ -l achieve power stabilization,
etc.
S r‘ | \ /

- Capacity improvement of

 J-S1Rlb—23>
_L_" /1 i
b= I~1‘/ — UmHEnE)
[ra—s g 4 ms-mHORN

Rap|d diffusion Of distributed resources Source: Ministry of Economy, Trade and Industries Agency for

Natural Resources and Energy

Solve technical issues related to VPP and increase the rate of
1100 renewable energy use

Countermeasure 2: Solving Economic Issues and Future . 557 [5] [ [0
Energy Utilization o '

Power supply by photovoltaic power generation Optimization of intra-regional energy
on the roof (Private consumption) (local production for local consumption)
2033~
Mega After FIT
Housing use Industrial use
electricity services electricity services i
Housing with . — ]!]M[IH
. Kyocera Kanden Kyocera EPA photovoltaic power generation New mega -
& Energy findustry :

s

Business V2H ] ‘ Q\@ 1\@ Q@

entity = J \
g ie
Fuel cell < n n l‘n

VPP control

Long-term reliability/ Electricity
High-temperature, high- services

Storage batteries
moisture resistant sojar

Storage batteries

Surplus

Electricity] >

Ve -
iyate consumption
1 A}
Electricity
- Energy-related services
Housing Industrial use @
with photovoltaic photovoltaic power //,’//*’[ _—T
power generation generation i N =
RE100 Public facilities
Launched a service that enables the Promote regional energy optimization
introduction of photovoltaic power by resolving technological and
generation without initial investment economic issues
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Future: Building a Regional Energy Service Base [see [ 23 < 5]

Local production and
local consumption of energy

ZEH-ZEB
- e
Autonomous disti
energy system

People-friendly and
attractive mobile

Environment-friendly
__lifestyle

Emergency assistance
power supply

Safe and secure
energy system even in
imes of disastel .

- - To create diverse
businesses '

Mobility means that are friendly
to the elderly and the child-
wiearing g ion

Build regional energy service infrastructure
s by linking many services

Other Sector

v Practice Case(1: KYOCERA Corporation
(Electronic Equipment)

v Practice Case®: YASKAWA Electric Corporation
(Electronic Equipment)

v Practice Case(@: ASKUL Corporation(Retailing)

v Practice Case@:Seven & i Holdings Co., Ltd.
(Retailing)

v Practice Case®):Lion Corporation
(Consumer Products)
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YASKAWA Electric: Profile YASKAWA

(as of February 29, 2020)

*Consolidated fiscal year from March 1, 2019 to February 29, 2020 ™

ﬁgmgrate YASKAWA Electric Corporation EgCSﬁ[ﬂ%ated 411.0 billion yen
Founded July 16, 1915 Motion Control
Main (AC Servos, controllers and AC drives)
Head Office = 2-1 KurosakiShiroishi, Yahatanishi-ku, Business ‘Robotics
Location Kitakyushu Fukuoka JAPAN -System Engineering
Capital 30.6 billion yen

SKAWA &l |

E#ﬁ?@%gg; Consolidated 15,179 (including Temporary)

[Covered business] YAS I(AWA

We targeted the “Motion control”, “Robotics”, and “System engineering” businesses, and
narrowed our focus to significant products in these areas to conduct our analysis

Business portfolio
Business area Products
) ] Other 1 1
System engineering |[ AC servo motors, AC spindle motors for machine tools, linear |
® ) ) ) h i
6% 1 Motion control motors, various motor control equipment, machine controllers,

) 1 vision systems, general-purpose inverters, power regenerative |
Motion control 1 converters, matrix converters I

1
I[ Arc welding robots, spot welding robots, painting robots, handling !
robots, sealing/cutting robots, deburring/polishing robots, |

Robotics clean/vacuum handling robots used with semiconductor/LCD |
manufacturing equipment, robot peripheral equipment, robot-applied |

FA systems, robots for biomedical applications |

1

|

|

|

|

Total

411 billion yen
February 2020 term

Robotics
sewage, electrical systems for various industries, high-voltage inverters, high-
SyStem voltage matrix converters, industrial motors/generators, wind power
engineering converters/motors, small hydroelectric power generators, electric power

1

1

1

1 3 Electrical systems for steel plants, electrical systems for water supply and

|

1

1 distribution equipment, wind power generation systems, solar power generation
1

Risks and significant products in each value chain
|:I - Significant products B : Main risks

R&D Procuring raw materials Processing/manufacturing Sl Product use/disposal
product sales
« Factory automation devices + Factory automation devices « Factory automation equipment
(industrial robots, AC servos) (industrial robots, AC servos) (industrial robots, AC servos)
* Industrial inverters * Industrial inverters . * Industrial inverters
* Products related to renewable « Products related to renewable * Products related to r
energy generation equipment energy generation equipment energy generation equipment
B Changes in prices for significant B Changes in prices for significant B Changes in prices for significant
commodities/products commodities/products commodities/products
B Carbon pricing B Various countries’ carbon emission m  Recycling regulations
[ ] | inrep ion with i S targets/polici m  Extreme weather conditions, etc.
B Changes in rainfall/weather patterns B Spread of low-carbon technologies
B Extreme weather conditions, etc. B Changes in rainfall/weather patterns
B Extreme weather conditions, etc.

We evaluated high-impact risks and determined
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[Risk significance assessment (1/2)] (e 2 3 Y 4 [ 5 ) sonencSE)ZE] YASKAWA
We investigated risks/opportunities ranging from procuring raw materials
to product use

Risks/opportunities related to transition risks

Item Business impact

Subcategory Study: risks Study: opportunities

Expendit | > The P/L is impacted by an increased cost of production at factories due to taxes
Carbon pricing |ures, imposed on fuel procurement costs with the introduction of carbon taxes by the > NA High
assets governments of various countries
, g g rgy o . .
Various countries’ | Revenue, |~ With the introduction of emissions trading and stricter requlations on energy P/L is impacted by a decrease in costs such as green power purchasing due to an .
carbon emission  |expendit conservation, conversion to renewable energy will be required, and the corresponding : ratio of renewable eneray in commercial electrici High
targets/policies ures costs for YASKAWA facilities/green power purchasing will increase
Variou_s R » PILis impacted when the global shift to electrification, EVs, and hybrids leads to a
countries’ evenue, shortage of rare earths (neodymium and ium) and copper for magnets,
e expendit . " > NA Low
restrictions on |5 affecting prod n when prices for these materials soar and they become
exports difficult to obtain due to restrictions on exports by producing countries
G Recycling Revenue, |, b is impacted when expenditures increase due to increased costs from the adoption
. expendit " " . - > NA Low
regulations ures of alternative materials caused by regulations on plastic
> Demand for factory automation equipment and industrial inverters increases due to the
. ; : " : . i /= i . 3 (o] i g Opp! jti
» There is a risk that energy prices will rise due to changes in the supply-demand grnwm.g HeEd for_energy saving measures Asa r(.es'ult there are ex 'andm opportunities
A " for for pr | energy efficiency of corporate
balance as a result of the introduction of carbon taxes and a decreased supply of e n
Ch i fossil fuels due to global warming. As a result, P/L may be impacted by increased plants/facilities, impacting P/L.
anges in procurement costs g ’ > Demand for solar, wind, hydro, geothermal, and biomass power generation facilities
rices for o ; . . i policy i i . i iti
G P_ °S Revem.!e, > PIL is impacted when the global shift to EVs and hybrid automobiles leads to a increases fiue to FIT ollc_ |nce_nt|ves etc. As a result, business opportunities for related .
significant expendit —g—v—_ > control equipment expand, impacting P/L High
” ures shortage of rare earths (neodymium and um) and copper for magnets, " " N : i b
commodities/pr " " : " As the shift to EV automobiles continues, demand for EV motors and drive units increase.
duct: affecting production when prices for neodymium magnetsicopper soar and these and business opportunities for EV-related electrical products expand, impacting P/L
oducts i i i - d
mat.en.als become dlfﬁcult_to obtain X . . (significance: low)
» PILis impacted when the oil and gas market shrinks, and the U.S. inverter business |. N " . . .
aimed at the same market shrinks, as well (significance: low) > Business opportunities for electrical ship expand due to increased demand for
= 9 . environmentally friendly marine transportation and increased demand for EV and hybrid
ships, and P/L is impacted (significance: low)
Spread of low- Expengit |~ Comepetition intensifies for the energy-saving performance of products due to the
carbon u:ep:" ! growing need for energy-saving measures. As a result, there is an increased burden of |> N/A
technologies investment costs toward R&D, etc., and P/L and B/S are impacted
» Increased investor interest leads to preference for companies that have made
. progress with environmental initiatives such as RE100, which in turn leads to > Making use of green bonds has the potential to reduce risk through diversified investment,
Changes in Expendit additional initiative costs from the need to implement low-carbon manufacturing impacting B/S
P
investor/custom |ures, processes. As a result, P/L and B/S are impacted > Expanding YASKAWA'’s i contribution il will raise the company's Low
er behavior assets |» Increased nvir | awareness leads to demands for environmental reputation among investors and i its corporate value through increased stock
considerations in information disclosure and procurement, and a delayed response to prices
these demands will result in lost business opportunities and impact P/L
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[Risk significance assessment (2/2)] (oo L2Y 5 0 2105 ) eerefaeize] YASKAWA
We investigated risks/opportunities ranging from procuring raw materials
to product use

Risks/opportunities related to physical risks

Business impact

Study (example): risks Study (example): opportunities
Changes in Revenue An increase in lightning strikes creates a risk of power outages and an
1ang expendit increased possibility of shutdowns for plant equipment. As a result, there are The need for a stable food supply increases demand for food product plants,
rainfall/weather i . R . Low
atterns ures, increased costs for additional investments toward facility restoration impacting P/L

P assets and insurance premiums, impacting P/L and B/S
Increased Revenue,| . . . ) - . ) Lo
average expendit | » There are increased energy costs due to increased use of energy for air » Inverter sales increase due to rising demand for inverter air conditioning
temptg'atures ures,( condition at the company’s plants, impacting P/L equipment, impacting P/L

assets
Increase in » Increased pandemics result in increased demand for reducing manpower at
infectious Revenue | » N/A production sites, and automation and robotization business expands, impacting Low
diseases P/L

E Elevated sea Expendit | AN elevated sea level makes it necessary to relocate production sites

ures, where the risk of flooding exceeds acceptable levels, impacting P/L and|> N/A Low
levels assets B/S
Water Expendit | > During droughts and similar events, there is a risk of plant shutdowns,
management ures, and measures toward water recycling and reuse are required, impacting |> N/A Low
(droughts) assets P/L and B/S

» There is a risk of shutdowns / reduced production / additional
m Extreme Re"e";fv investments toward facility restoration due to damage to employees/plants
weather 5:(:: ! from typhoons/tornados/flooding. Furthermore, there are increased costs |> N/A High
conditions assets for insurance premiums, etc., toward assets in high-risk areas, impacting
P/L and B/S
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[Step 3: Scenario group definition]

Csee 2 3] 4 )5 ) b=eofEE]zE] YASKAWA

For climate change, which has a high degree of uncertainty, we studied two
scenarios for a 2030 society

[Projected average global surface temperature change]
(compared with the average from 1986-2005)

6

== Definition of 4°C (2.7°C+) scenarios =

4°C scenario:

I~ ||3.2-5.4°C higher than pre-Industrial
Revolution levels if no additional measures
against global warming are taken

Over 2°C (2.7-4°C) scenario:

2.7-4.0°C higher than pre-Industrial
Revolution levels if no additional measures
against global warming are taken

| |2°C scenario:

2000

2030

1 I I
2050

<Timeframe for this analysis>

(Source) AR5 SYR, Table SPM.6
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[Step 3: Scenario group definition]

L 10.9-2.3°C higher than pre-Industrial
- |Revolution levels if strict measures are taken

The TCFD recommendations for scenario
analysis suggest that multiple temperature
range scenarios be selected, including those

below 2°C

| Step IL 23] 4 I| 5 I IScenarioI4-cI2-C| YASI(AWA

Definition of various worldviews based on scientific evidence from IEA and other sources

*Exchange rate: 1 USD = 106 JPY (based on the October 1, 2020 rate)

Currently

2030

4°C (2.7°CH)

2°C

Source

Transition risks
(increased
expenses)

Carbon tax

10,600 JPY/t-CO,

« |IEA WEO2019, 2020
« We hypothesize that levels in the 4°C (2.7°C+)
scenario will be the same as current levels

Carbon pricing

23,328 JPY/MWh

22,572 JPYIMWh

24,948 JPY/MWh

IEA WEO2019

Emission factors for
electric utilities

0.488kg-CO2/kWh

0.37kg-CO2/kWh

0.37kg-CO2/kWh

The Ministry of the Environment’s “CO2
emission factors for each electric utility” was
used

Volume of demand for
neodymium/dysprosium

Neodymium: 84.9 thousand
tons
Dysprosium: 5.7 thousand
tons

Neodymium: 153.6 thousand

tons
Dysprosium: 10.2 thousand
tons

Neodymium: 179.5 thousand

tons

Dysprosium: 12.0 thousand

tons

« Sebastiaan Deetman et al., “Scenarios for
demand growth of metals in electricity
generation technologies, cars and electronic
appliances”

Transition risks
(increased
sales)

AC servo market size

621.8 billion JPY

1189 billion JPY

1343 billion JPY

Aggregated from: Fuji Keizai, “General survey
of the state of the 2020 featured mechatronics
parts market”, IEA, WEO2019

Industrial robot market
size

1187.7 billion JPY

2293.7 billion JPY

2589.7 billion JPY

.

Aggregated from: International Federation of
Robotics, World Robotics 2019 Industrial
Robots. IEA, WEO2019

Inverter market size

1344 billion JPY

5769 billion JPY

6451.1 billion JPY

Aggregated from: ResearchStation LCC, “The
global inverter market” forecast, IEA, WEO2019

Rate of improvement in
specific energy consumption
(industrial sector)

1.3%

.

IEA, WEO2019

Energy mix

Wind power: 2,955TWh
Solar power: 2,265TWh

Wind power: 3,361TWh
Solar power: 2,764TWh

Wind power: 4,770TWh
Solar power: 4,315TWh

« |EA, WEO2020

Physical risks
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Level of flood risk for

(Frequency estimated from

(Frequency estimated from

The estimate is based on current sites, as the
number of sites in 2030 is unknown
+ The estimate is made by applying the assumed

each site aqueduct data) aqueduct data) level of flood depth to the “length of time
business is interrupted for each level of
flooding”
f f * Review Meeting of Technologies Related to
Percentage increase in . "
the probability of _ 50% 150% Flood Control Planning Based on Climate

flooding

Change: “A proposal for flood planning based
on climate change”

Length of time business|
is interrupted for each
level of flooding

We estimate the average length of
time that business is interrupted for

each level of flooding

We estimate the average length of
time that business is interrupted for

each level of flooding

« Explanatory materials on the simulation of
estimated damage from flooding by the Cabinet
Office




(s 2 B 2 ) 5 ) s=erollE€)zc] yAGKAWA

[Visual representation of future society in the 4°C (2.7°C+) scenario]

The 4°C (2.7°C+) world: Low-carbonization measures do not advance, and physical
risks increase

Renewable energy does not become
Market Increased demand for ~ Demand for industrial more widg)slpread, and
FA that can be used for inverters continues in line with demand for equipment used in
';gé,, remote production current trends renewable energy generation

continues in line with current trends
Increased capital investment T
in FA due to relocation of g

production sites _;,#" ) I
,..-;5-' -..“'5;" S E . Mdemandfor-
L] y ~ | 3 P -.

I private energy

ot . "
i | generation and
Increased —

torage r 1 =9
FA plant demand for ol energy stofage  Renewable energy !
plant factories (egglerr?(ga'ijgz}cqlﬁtjr:rgygﬁsgnmg EEIdelEgs, Increased demand for power ~generation facilities
1 Slevators, cranes) suits that are used in
i‘“ * disaster recovery
y* Product supply

YASKAWA
production si

Industrial robots/AC servos Plant operations Government

suspeng:ﬁ:;uee;o flood Energy-efficiency/renewable
energy initiatives are not
actively promoted, and

introduction of carbon taxes is

limited to only certain regions

tes 5
2,

Increased physical risk due to
extreme weather.
Stronger disaster

preparedness / BCP is needed . L) : Investors
Parts/raw ~ e i There is no great increase in
materials \ demand for low-carbonization
supply . Energy supply L measures from investors
Suppliers Suppliers
(partsiraw materials Increased physical risk (energy)

due to extreme weather There is continued

dependence on fossil
Carbon regulations //

are not implemented, “
and there is no shift

Arctic shipping routes are Renewable ener
toward recycled . . developed. lowerin i v Fossil fuel energy generation
materials Supplier factories ceve'opec., owerind generation
logistics costs to Europe
and the U.S.
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| Step I 2 I 3 I 4 I‘l I‘ |Scenarl0I4CIZC| I(A
[Visual representation of future society in the 2°C scenario] YAS WA

The 2°C world: Low-carbonization initiatives advance, and there is increased demand for FA
equipment / industrial inverters / devices used in generating renewable energy

Market & There is increasing need for There is increased demand for Renewable energy becomes more

f energy efficiency, and demand for industrial inverters due to widespread, and demand for equipment
industrial robots and AC servos mounting energy efficiency needs / used in generating renewable ener:

increases various government policies increases

! l Bj I A slowdown in oil/gas related

Conversion to
smart factories i
(e.g. FEMS/M2M) i f

businesses leads to a

i ‘ decrease in sales mainly in
L the same industry
" A plant Industrial inverter market Re"ewf."blefjnftr.gi
iilil ‘W‘Q @ 1 (e.g. general machinery, air conditioner for buildings, elevators, cranes) generation racilitie:
L @D
@.}\‘v - Product supply Carbon tax / subsidies
?\ Ty —'ﬂ—'xl—'ﬂ
Ci— g gee YASKAWA b _andil Advances in Government
prOducuon sites 1\\ \ electrification / use Tightening of regulations /
Industrial robots/AC servos of renewable energy implementation of support initiatives
in Dlants « Increased carbon taxes

(While not to the extent seen in the * Increased activity of the emission credit
4°C scenario)
Increased physical risk due to

extreme weather
Parts/raw ’

Subsidies
trading system

+ Support for introducing renewable energy, etc.

Low carbon / environmentally-

EV [sws ‘ Investors
R Carbon tax /
w

materials Energy subsjdies friendly business becomes a
supply supply requirement for investment
Suppliers As EVs become popular, costs soar for | Suppliers
arts/raw materials) copper wire / neodymium magnets.
(p which are raw materials used in motors, (energy)

Renewable energy
becomes more

5 widespread, and energy
prices increase

There is an
increased shift from
depleted resources

to recycled materials,
and procurement

costs increase Supplier factories Copper/rare earth

<«--- §K11

Fossil fuel energy
generation

Renewable energy generation
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[Scenario group definition] Lo N2 N3N 4 N 5 ) [semrolge]2c] YASKAWA
Low-carbonization trends weaken, and physical risks increase

The 4°C (2.7°C+) worldview in the 2030s (examples) == """

E : Actions for seizing opportunities

f . . . > (
I Industrial equipment industry Government
1 Sellers Buyers » Carbon taxes are introduced in
1| (parts/raw materials) New entrants (customers) certain regions, b there is no
Increase In aclivity ror
| » Carbon regulations are not > There is no partlcular |mpact from > There is |nc_reased capital emission credit trading, etc
1 introduced, and there is no . Investment in FA due to | ' - .
h P t t climate Change relocation of production sites » There is no significant growth in
I change in procurement costs prompted by natural disasters, rising | | demand for renewable energy
I for raw materials ! ! sea levels, etc. I due to renewable energy policies
> We hypothesize that there will N > Increased demand for private I remaining at the current level
1 be no shift toward recycled Indust energy generation and energy » The world continues to depend
I materials naustry 5‘°fagetb°°s‘sddema"d for " | on gray energy/fuel due to
S Initiagi generators and power converters e f Py
1|> Physical risks become > Initiatives toward renewable energy / energy [ difficulty in achieving targets for
" - ffici impl d 1 > The need to secure a stable food CO, emissions reduction
t ble f t lants / efficiency are implemented as usua 2
1 tangible for certain plants (no significant change) supply boosts demand for plant | N L i
resource suppliers 9 9 factories » Initiatives for promoting EVs, etc.,
S f f : : f do not advance, and the number
| » There is an |ncreas.ed .rlsk ?f pro.ductlon line 4- > Increased infectious diseases of vehicles being produced/sold
| Review procurement downtime and logistics disruptions due to lead to advances in automation < does not increase
I strategies catastrophic weather events accompanying the reduction of
i i ifyi i diverse areas > Subsidies (for breakwaters
(consider diversifying Increased ex manpower in many > Subsidies (for breakwaters,
penses for BCP countermeasures ( le: d demand for robots used t
I procurement sources) produe reay.made meals QUnchboxes, afo.)) I etc.) are created as sea levels
Y, i ippi i i d water stress increases
1 V > Ne\_u _arctlc shipping routes open, lowering { » Demand is created for power suits 1 rise an
I logistics costs to Europe and the U.S. used during disaster recovery I
l Sellers Implemlent 'mt'at:__\f"e? toward rene‘:’ablz > Demand is created for FAthatcan | | Promptly obtain information on
(ener ) energyl energy efliciency as usual, anc be used for remote production government policies, and secure
1 gy evaluate portfolios, etc., for sites with high due to extreme weather (we | subsidies
. . . physical risks hypothesized that there would be
I|» Thereis no significant . conditions that made work 1 \_ J
| D rogress_toward the o — attendance difficult) |
introduction of renewable B e ~
| energy, and electricity prices (Substitutes) | Investors
1 remain at the current level . . . . . Take actions to address the
» There is no particular impact from climate increasing demand for products > N/A
1 Optimize investment related change related to disaster preparedness
| to renewable energy as the need for this increases [
. , \ J
N NN NN BEEN BEEE BN BEEE BEEE BEEE BEEN BN BN BN BN BEEE BEEE BEE BN BN BEEE BN BN BN NS BN BN BEEE BN BN BN B B e e e .
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[Scenario group definition] (e J 2 H3N 4 ) 5 ) [soenarol 4 Jiz€ YASKAWA
As the world moves toward energy efficiency / low-carbonization, there is increased demand
for FA equipment / industrial inverters / renewable energy generation fac %s

: Actions for responding to risks

The 2°C worldview in the 2030s (examples)

: : Actions for seizing opportunities

,______________.___.____.______________\ r
I Industrial equipment industry Government
| Sellers Buyers > Carbon taxes are introduced
I (parts/raw materials) NeW entrants (customers) stimulating the low-carbon market
N . » Policies toward spreading
I|> Increased rocurement costs > Increased activity for entry into new business ~Increased demand for FA \I energy efficiency / renewable
1 due to carbon regulations from energy-saving and low-carbon equi men(}and |Industr|a(: | energy and encouraging low-
I|> increased shift to recycled products/business models inverters due (o Increase I carbonization are implemented
l materials [Strengthen partnerships[ o y I with the aim of achieving CO,
N . . » Increased demand for emissions reduction targets.
I » With the spread of EVs, there (alliances, M&A) equipment used in generating | | Subsidies are also enhanced
is increased demand for rare renewable ener I
ay N . .
| earths and copper that are raw » Fossil fuel subsidies end
I materials used in motors, Industry # Increased demand for motor | > Policies aimed at popularizing
affecting production when prices drive systems for EVs and EVs and FCVs are moved
| for these materials soar and they » Advances in electrification / use of renewable FCVs I forward
I become difficult to obtain energy in plants 4- > Customers’ needs for low
N n - » A charging network is established
I Review procurement strategies » Increased procurement costs due to increased carbon / recycled materials < to prorgotg popularization of EVs
(consider ;ilversnfylng " prices of raw materials / intensified competition increase, and they demand the
1 procurement sources and for resources use of these materials in » Certain subsidies (for
strengthening partnerships with - facturi breakwat t ted
| suppliers of recycled materials) > Increased R&D activity toward conversion to manutacturing processes a;esae;\@v:: riesec.a:c'l_z/c;::? €
1 .V smart factories, such as FEMS/M2M { » A slowdown in oil/gas related | stress increases
P = RED areas leads to a decrease in I
I Sellers L. romoting N sales mainly in North America . |
I Low-carbonization || toward conversion to for inverter products in the [ Promptly obtain information on
I (energy) of plants smart factories (e.g. same industry I goves?cr:t::tszggﬁiciaess, and
FEMS/M2M)
Renewable energy holds an
||~ Denewabeenergy noics an 7 1 L J
increased share in the energy
| mix, and electricity prices <= — Low-carbonization of I p \
i| increase (Substitutes) manufacturing processes | | Investors
. " ; ; ; ; Develop/sell products that
I Continue/increase s Tr:'ere is no particular impact from climate meet the preferences of » Low carbon / environmentally-
| investment related to change customers with strong needs friendly business becomes a
| renewable energy for energy efficiency | L requirement for investment
N e e e e e e e e e e e e e e e e e e/
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[Visual representation for assessing impactJvsit-?—purlL:nz-n-NL::S;’s!E‘léi sererc[5C)ZE] YASKAWA

We evaluated the impact of each key driving force on the profit/loss
statement (P/L)

Revenue from
FA equipment

B 0} \
Resource procurement

expenses

Prices of copper wire/
/1_ neodymium magnets

\r [ Electricity prices

AC servo market size J

A4

Industrial robot market size ’

k[ /
a Revenue from

industrial inverters

N
[Industrial inverter market size} _V' Sales
J
)

o

\_

ﬂ Carbon tax
¢ Carbon

! pricing

.

Scope 1&2

emissions

evenue from equipment for

: 2/
renewable energy generation
Market size for . ) )
generators/converters for offshore P hyS | Cal ris kS
wind power generation J\
>
Market size for power -V [ Flood risk ]
conditioners for distributed solar ‘)
g power generation
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[ step | 2 |\|37M4=|]E [scenariolf 4'cI2'c| YASI(AWA

[Results of the climate change scenario analysis]

* When we based our hypotheses in the year 2030, we determined that the impact from
climate change on YASKAWA's business (operating profits) was not particularly
significant in either the 2°C scenario or the 4°C scenario.

cIir:lr:fea‘c:::lca):lge » The following identified risks and opportunities will need to be evaluated depending
, on the situation in the future.
el YAstAWA = » Opportunities: FA equipment, renewable energy-related equipment, expansion of
business business corresponding to extreme weather conditions

» Risks: Carbon tax hike, increase in procurement costs for copper/neodymium
magnets, severe weather

[Future TCFD initiatives (suggested)]

*Conduct an initial disclosure by preparing information on deficiencies and setting

TCFD disclosure long-term CO, reduction targets based on the results of this analysis.

» After disclosing the results of this analysis, confirm the results of feedback from
various stakeholders, including investors, and work to review (improve) the
disclosure contents.

Post-disclosure
initiatives

3-205



Other Sector

v Practice Case

3-206

[Step 2: Risk significance assessment]

We evaluate risk/opportunities ranging from storage/transport (copier paper is sourced from raw
materials) to product usage

Business risks/opportunities related to transition risks

®: ASKUL Corporation(Retailing)

[step L2 3 1 4 ) 5| [scenario[a"c][2°c]

Carbon pricing

Revenue
Expendit

The application of carbon pricing will increase costs such as operating costs for

» Operating costs and fuel costs will decrease due to investments made toward

pen logistics facilities/offices and costs of fuel used in deliveries |ncr_eased enwronmen_tal performance. The company may also be eligible for High
public support or tax relief
Tighter greenhouse gas reduction obligations will increase costs for improving
Various the environmental performance of logistics facilities, delivery vehicles, and so on
countries’ Revenue ASKUL will need to purchase emissions credits if carbon emissions cannot be N P : : e .
Mg » If significant reductions in carbon emissions are achieved, the company may
carbon emission | Expendit reduced e e P P Med.
targets/govern ures . . . . . be able to sell emission credits if a system such as emissions trading is introduced
9 N The cost for procuring timber will increase due to government policies/logging
ment policies taxes related to forests being used as solutions for absorbing carbon, resulting in
increased acquisition cost for copier paper (ASKUL's key products) and other items
Shifts in energy EEVE"“E Rising fossil fuel and electricity prices will increase costs such as operating costs "
. xpendit A . . " . — High
prices ures for logistics facilities and costs of fuel used in deliveries
Progress toward a paperless society is made due to the influence of » There will be increased demand for environmentally friendly products such as
Increases/ Revenue decarbonization, resulting in declining sales from reduced demand for copier paper, :tnrzjlca;((::l?:s;mptlon goods/services, induding low-carbon/decarbonized products
decreases for | Expendit stationery, and other related office supplies . p _”‘-; 9 ) rm tomards a v o High
main products ures ASKUL is forced to use materials sourced from renewable resources and bio- |~ ere will be increasing momentum towards a cireular economy across ail of .
based plastics, resulting in increased costs due to the use of alternative materials sooetyi which C.OUId lead to increased business opportunities through various
collection services
s dof | > Lower fuel costs and other delivery-related costs due to improved fuel efficiency
prxe::rbgn ow Revense Costs increase due to the introduction of environmentally friendly vehicles and of environmentally friendly vehicles High
technologies ures high-efficiency low carbon technologies/equipment > Lower energy costs through introducing more efficient logistics and energy-
saving equipment
re;?lr:taar;ig:: \I;ith gjgzr"‘:i There is an increased risk to ASKUL's reputation if it fails to respond > There will be more opportunities to improve the company’s reputation if it responds High
customers ures appropriately to the growing public awareness of climate change appropriately to growing public awareness of climate change
) . . » It will be easier to procure funds from ESG investors, etc., and financing costs will
Changes in If investors perceive ASKUL as being reluctant to take decrease if the company gains a reputation with investors of being proactive
reputation with | Capital environmental action, it will be more difficult to procure funds, and in its environmental measures as a result of shifting its business to low
investors

financing costs will increase

carbon/environmentally friendly practices and communicating this shift
effectively




[Step 2: Risk significance assessment]
We evaluate risk/opportunities ranging from storage/transport (copier paper is sourced from
raw materials) to product usage

Business risks /opportunities related to physical risks

[step f2) 31 4} 5| |Scenario'4°CI2T|

Increased costs for energy needed for air conditioning/refrigeration in

Increased ERxeveirllLing logistics facilities and delivery vehicles
average pres > The cost for procuring timber will increase due to forest fires and tree — High
temperatures Capital diseases and pests, resulting in increased acquisition cost for ASKUL's copier

paper (key products) and other items which use timber as a raw material

) There will be more delivery delays and accidents due to increased

Changes in Revenue rainfall/strong winds, resulting in increased costs from paying delivery By increasing the resilience of its business by diversifying its portfolio in
precipitation/ Expenditu fees/personnel costs/compensation/insurance respect to supplier countries/tree species and strengthening its supply High
weather pres > The cost for procuring timber will increase due to changes in flora and chains, the company will be able to avoid a decline in sales for timber-based 9
patterns timber sourcing areas, resulting in increased acquisition cost for ASKUL's copier products such as copier paper

paper (key products) and other items
Elevated sea ER><eve$1rllLiI§.| Relocation costs will arise from the need to reconsider the location of sites Supply chains can be maintained by addressing the impact of increasing sea
h I pres over the medium- to long-term due to increased risk of flooding from Ievl;ll’syon deliveries and logistics centeyrs 9 P 9
evels Capital storm surges/tidal waves 9

There will be more delivery delays and accidents due to increased

F:;:;s;léf;g;gcngcso’n:ii“;g;go': /::;ﬁgf\i costs from paying delivery By increasing the resilience of its business through diversifying its portfolio
Extreme ER><eve$1rllLiI§.| There will be a decrease in asset values for logistics centers/offices at high L%;ie:;e:htetgof\:lpaﬁ:Ie\';vﬁlol‘::tarl;?es{;rae\?oiip:cézgl iire‘c:nsggfe;g:;et?r::‘l?e:zassue'zlply
weather pres risk of flooding, and insurance premiums for these will increase producés such aspcogier paper High
conditions - The cost for procuring timber will increase due to plants ceasing . PR " .

Capital operations and a decrease in forest resources, resulting in increased fv":;'::‘ye:rg'r:‘;i;aoz sb:nn:jzllir\‘/tearli::irzjylgdig{iizsclgr?tetge impact of extreme

acquisition cost for ASKUL's main products (copier paper and similar products) 9

Capital investments made for resilience due to extreme weather conditions
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[Step 3: Scenario group definition]
We investigate society in 2030 using two scenarios for climate change
with a high degree of uncertainty

[Projected average global surface temperature change]

(compared with the average from 1986-2005)

| Step IL 2 “ 3] 4 I| 5 . |ScenarioI4°CI2°‘C|

Definition of
4°C (2.7°C+) scenarios

4°C scenario:

-2

| |[3.2-5.4°C higher than pre-Industrial
. || Revolution levels if no additional measures
| ||against global warming are taken

Over 2°C (2.7°C-4°C ) scenario:
2.7-4.0°C higher than pre-Industrial
Revolution levels if no additional measures
against global warming are taken

- |2°C scenario:
- |0.9-2.3°C higher than pre-Industrial
Revolution levels if strict measures are taken

2000

2030 2050

<Timeframe for this analysis>

As stated in the following pages,

the physical risks from climate
change itself are limited due to
this being only 10 years in the
future

(Source) AR5 SYR: Table SPM.6

3-209

The TCFD recommendations for scenario
analysis suggest that multiple
temperature range scenarios be selected,
including those below 2°C



[Step 3: Scenario group definition]

Definition of each worldview based

Il 5 I IScenarioI4°CI2°C|

ET

on scientific evidence from IEA, etc.

*Exchange rate: 1 USD = 106 JPY (based on the late September 2020 rate)

carbon technologies

EV penetration rate

2030
Key items Assumed parameters Currently N R Source
4°C 2°C
Carbon pricing Carbon tax (Not implemented) — 100 USD/tCO2 * IEA WEO2020
Qil price 63 USD/barrel 76 USD/barrel 52 USD/barrel « IEA WEO2020
Shifts in energy
prices
Electricity price 216 USD/MWh 209 USD/MWh 231 USD/MWh « IEA WEO2018
Recycled plastic usage _ _ 14% + We hypothesize that this will reach a level
Increase/ rate ° similar to European plastic strategies
decrease in staple
commodities ifi
Salesiforicertified 125.4 billion USD 183.4 billion USD 198.1 billion USD * Nielsen: “Product Insider”
sustainable products
Spreadiofiio 0.3% 5% 39% + Global Calculator

Increased average
temperatures

Increased temperatures

Increase of 1.1 °C

.

World Bank: “Climate Change Knowledge

Increase of 1.0 "C Portal”

Flood frequency
(Japan)

4x

“A proposal for flood planning based on

2 climate change”

Extreme weather
conditions

o7 !

Flood damage costs
(Indonesia)

404.6 million USD/year

875.3 million USD/year

* WRI: “The Aqueduct Global Flood

404.6 million USD/year analyzer”

Various countries’
carbon emission

policies

targets/government

Forest area reduction
targets
(Indonesia)

450ha/year

325ha/year

Stricter than in the 4°C
scenario.

Peatland restrictions on artificial

forests introduced

“First Nationally Determined Contribution
REPUBLIC of INDONESIA”

Key

Extreme weather
conditions

Flood damage costs
(Indonesia)

404.6 million USD/year

875.3 million USD/year

* WRI: “The Aqueduct Global Flood

404.6 million USD/year analyzer”
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2 3 |
[Step 3: Scenario group definition (visual representation of a future society)]

Step

The 4°C (2.7°C+) world: Government policies do not move forward, and physical risk

increases

floods

Promotion of measures for disaster
prevention/mitigation in preparation for
extreme weather conditions such as

Indonesian government

Japanese government

No major changes can be seen in regulations or

\
1
government policies, but reviews of disaster :
prevention/mitigation plans move forward due to 1
1
1
1
1

increased physical risk

Storage/transport Product use/collection

Facilities /delivery vehicles

Energy

(extreme weather)

Gasoline prices soar as energy-
saving initiatives fail to spread

Increased damage to supplier
plants/ASKUL facilities/deliveries due

to flooding, etc.

Copier paper (Indonesia)

mate als

Facilities /delivery vehicles
(mcregsed energy costs)
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(The risk for forest fires
remains the same as it is
currently)

Paper plant operations cease due to
flooding, resulting in a halt in copier

paper shipping

<.>

Increased costs for
AC/refrigeration needed

for logistics
facilities/deliveries

(While not as much as in the 2°C
scenario) Ethical consumption increases,

and demand for sustainable products
increases along with it

R
‘H 1
The company continues to

use mainly ICE vehicles in
its deliveries, and delivery
costs increase due to the
soaring price of gasoline

Demand for heat-protection products
increases due to factors such as an
increased number of extremely hot days.
Increased awareness toward disaster
prevention/mitigation increases demand
for products related to disaster

prevention/mitigation measures




Step I 2 ll 3 Il 4 Il 5 I |Scenario||4°C||2°CI

[Step 3: Scenario group definition (visual representation of a future society)]
The 2°C world: Low-carbon initiatives move forward, and there is increased demand for

sustainable and energy-efficient products
G Support initiatives are implemented R R
. P Regulations are tightened
Regulations tighten and the lo lIl + Sustainable product certification J—g;
+ Promotion of energy-saving Increased carbon taxes

« Activation of systems such as
emissions credit trading
» Recycled plastic regulations, etc.

tax is raised in order to protect

1

1

1

1

: national forests investments
1

I

+ Support for introducing ZEVs/energy-

______ Indonesian government  Japanesegovernment | cfeenewerer T
Procurement Storage/transport Product use/collection
Energy

Product sales/use

(While not as much as in the

N o : -
"F R 4°C scenario) an increase
aC.IlltIesl in extremely hot days
Use of renewable energy expands, resulting | delivery result in increased ener
in increased energy costs vehicles demand
. Increased demand for Slight increase in demand
Plastic products sustainability-certified and for products related to heat
EV energy-efficient products due | protection/disaster
Product prices increase due in part to support from the prevention/disaster
to regulations on recycled 4 government mitigation
plastic
There is a shift toward low
. - Key P
Copier paper (Indonesia) carbon electricity due to Product
increased carbon tax, etc. -
collection

(The risk for forest fires remains the
same as it is currently) Accelerated implementation

of low-carbon delivery mh

methods, such as the
Reduced supply due to cease due to flooding

introduction of ZEVs
stricter forest protection resulting in a freeze in Increased momentum toward a circular

regulations copier paper stock economy
yASKUL

| Step IL 2 || 3 II 4 Il 5 I |Scenario|4°CI|2°CI

Paper plant operations

[Step 4: Business impact evaluation]
In the 4°C (2.7 °C+) scenario, it will be important to take measures against flood

damage and seize opportunities for increased product demand Increase/
Increase/decrease in expenses decrease
in revenue

100 million yen

P 4 L > 4 Lo 4
N O
) & o s+ & N G QO AR
) < {\c?* ¢ X2 & g O & X & ?/6\’6 é&'o N 6@ . S ¢
&8 A A9 ) O N ) o3 o o KO oo > o
O O o 2\ ? o TR Q & Q' £ PN [
QQ< & o d SRS & &£ 3 ,O&\QQQQ (St & D
N < ) BRSSP S & o © & NN oF 2° 3¢ &(o@,é& <,°°<\
) & R A N (@@ @ e e e & <&
N N AN €% © & & O S SZ & £Co
@ ARG S xo \\ &% « & X O & &
N 20 (Q AN © XX S DANKNEN
o S o o & 4 &> o
< N Q° & IS
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| Step "27”37“ 4 mii |ScenarioM4°C“2°C|\

[Step 4: Business impact evaluation]
In the 2°C scenario, it will be important to seize opportunities for increased product demand in
addition to taking measures against carbon taxes/increases in raw material costs

Increase/
Increase/decrease in expenses decrease
in revenue
100 million yen
.
Lo 4 0 )
e 4 a4 s
& PN > § ©
& & & & @ ) <@ « O ® o s
S < N ey o S IS <® & NG © o o (& & O
E - A N oS PG @9 @ Q & S Fo L%
S ) < © (15”4 & o &° A <& @@Q & O 2;@\“%?"5\ é‘?’((;( o @i 5&60 &
o & S RS N B 2° & S o0 \e &
3 & PR P 5 ) O O ) <O & %
o€ @6‘@ (e’b?@( @’"Z’\o & 6@6@ 6\@@ ,boge \Fée"‘;\ Q@({@o 00&2’((\(\‘
(0(10 A 9\9 & G o cb’b \(,\(\ 9 ke ’3“"6
< Q° o
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[Step 5: Definition of countermeasures] [step | 2 | 3 4 (5] [scenerio [a"c][z°c]
Although existing response policies such as those in the medium-term management plan

already include some countermeasures, we will continue developing countermeasures that are
even more robust while referring to initiatives taken by leading companies

Perspectives for approaching risk countermeasures fcategor Rt;sgal?cr;se Risk countermeasures
v Reduce CO2 emissions from logistics facilities, RE100 v
Adapted EV100

vehicles, etc.

v Reduce utility costs for cooling, etc. by introducing

AN

Carbon automation to increase unmanned operations in | Adapted manegemens man
pricing . s
logistics facilities
v Reduce fuel consumption throughout the entire L
. . . - . - M d _t
supply chain by achieving efficient transportation | Adapted | management plan
and delivery of products
v Investigate sustainable sources/procurement Establis Medium-term | ¥
methods for copier paper hed | Managementplan
Product raw
material costs
v Avoid the impact of increased costs from pushes Medium-term | ¥

R . Adapted
toward using recycled plastics management plan

Risk v
v Establish redundancy against flooding risk Adapted mang?aenment
Extreme _
weather v Establish measures to reduce the duration of Adanted manaR'Sekment v
conditions shutdowns in the event of a disaster apte plan
(flooding)
v’ Establish countermeasures against increased Retaine Risk v

N . - management
disaster risks for suppliers d plan



[Step 5: Definition of countermeasures] [step J 2 J 3[4 |57 [scererio [ac]2"c]
Although existing response policies such as those in the medium-term management plan already
include some countermeasures, we will work proactively to take advantage of business
opportunities with solutions for individual risks

m Perspectives for approaching risk countermeasures Repsg(i)cr;se Measures for taking advantage of opportunities

v P i Medium-term
Formul-ate strategjles for what kinds of products to Adapted | Management v
Sustainable make into sustainable products, and in what ways plan
products/
circular
nom v i i ilizi ’ ; Medium-term
economy Achieve a c!rcular economy utilizing ASKUL's Establis| | O et | ¥
supply chain hed plan
Increased
average
temperatures

v Respond to increased demand for products Medium-term | ¥
Extreme corresponding with increasing temperatures and Adapted | Management

. . . plan
wea_ther increasing disaster awareness
conditions

(flooding)
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[Disclosure process] AASKUL

We expect to make a disclosure of ASKUL's scenario analysis using the following three
processes below :

1. Identify the substantial risks for each scenario

2. Clearly state that the efforts concerning countermeasures have been initiated in
conjunction with medium- to long-term strategies

3. Provide specific examples of how opportunities (particularly those for high-impact key
products) are proactively utilized to create value

3-217



[Disclosure process]

We expect to make a disclosure of ASKUL's scenario analysis using the following three

processes.:

1. Identify the substantial risks for each scenario

(AF973 : SHUABORES (RRHREDAA-5) | el
4°C (2.7C~)DHR : BEREH#ESNT, MENOVAIHNEES

1 ! HokEOREARICHER, ® AR BRI A S R RS
(1 5 SRR S S S LAY, SRR IOEF0ER
45 ame e g
A3 R PR ey MMM EORBLYEY

T [ -

THNF- T )

BITOBRGETT, HYY BAHICLD, HT 51— T8, o
fmum; %U

ATHEAE Lt haes - BRI AME
(2TFUARL ERDLEOD)

IhHEBRIER, S27 L
HES O TGS

HEOORMGES T, BEam
RO B HUR AN, B -

- (VRS F) [EEEM) - REE (ITAF-IANEM)

LRIMRENTOE
RELEDET) ‘,."

—alfl, @@

N
g |

EACEDEET EoR e | MEHER-BES0 | Lo BERDORE | SEORLT, Pl RN
e e | |SB-RRCEIs1 | e, mr s | [ HeRRoRE MmN
ZiEh FETAREEIR RN

[R5973 : SFUAMDESR (BRURGOA A=) ] =
Ztmlﬁﬁ {ERFELDER AT HT I ERPE I EAREFORELIGEM

- |
L l EARAESEOR s : bttt ol ] !
. WL, (MRESIA LT o A s TR !
I T T mans o
fEYES
8 R -
B . N

o
ﬂ'wmr;

BUERABEDD, YATT | |t Ei/ M-

s
ﬁm«g&uo.mmﬁlwt—a W

TFAFyIER o
s JILEBABEPETIE | NEEEESO
7 ;;ﬁiﬁf{ﬂ)ﬁnn i '15 BEBROBEIEN | mEmrEn)
ki

R TR

e TR HRER
=N

LR (> KR P) [EEEH]
RN
ZEV B .IA

(B s
TR FEROE A HHE s
t'a

% HAICED TIR DR Y—$15-1 - DEFHIEES

BEIEL, ARNEFLE

BRI
[ZEDRG

3-218

[Disclosure process]

We expect to make a disclosure of ASKUL's scenario analysis using the following three

processes:

2. Clearly state that efforts concerning countermeasures have been initiated in
conjunction with medium- to long-term strategies
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[Disclosure process] AASKUL

We expect to make a disclosure of ASKUL's scenario analysis using the following three
processes:

3. Provide specific examples of how opportunities (particularly those for high-impact key

/}
| r*o)mubtﬁﬁ?ab<a}n\‘r‘s&°f2@

products) are proactively utilized to create value
sa"we

1 Process < .’m S
HBA—@EbhTLE B> 2 OErE i
\
4:?3/71 I e trees 2ADRUETS
Edr 44 TRBATS,

-1 280N AN,
L et

Av?;:i:\l “rm Process <HEOHEA>
' <an>
< Ho >
2 = e BEENONS

BUaL-AKCEs RO AELBIC
Process AMCHTS

SETINET S MELL-MBaONR- &
EBgﬁU),ﬂﬁlD“E%ﬁ'ﬁﬁjﬁ'é@%)‘}ﬁﬂ’)ﬁb‘j(b\i?‘ [FY2020 demonstration project for establishing a recycling system for plastics and

other resources to support a decarbonized society]

(Establishing a new “resource recycling value chain” that extends from collecting
clear file folders to creating new products)
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Other Sector

v Practice Case@:Seven & i Holdings Co., Ltd.
(Retailing)

3-221



Scope of this analysis

SEVEN&i HOLDINGS

CFI&FAHL.DGS.

The scope of consideration is Seven-Eleven Japan, which accounts for 60%
of consolidated operating income

Seven & i Holdings Co., Ltd.
Consolidated Operating Income
JPY411.5 billion

3-222

Assess materiality of climate-related risks and opportunities

(Fiscal year ended in February, 2019)

Japan

(60%)

Seven-Eleven

JPY245 billion

.

ELEVEN

Revenue from

operations

873,555 millions yen

Operating Income

245,088 millions yen

Ordinary Income

252,917 millions yen

& Corporate Profile: Seven-Eleven Japan

(as of February 28, 2019)

Net Income

153,233 millions yen

Total Store Sale in
Japan
4,898,872 millions yen

Number of Stores in
Japan
21,005 (as of July 31, 2019)

/]
SEVEN&i HOLDINGS
L

CT &1 HL.DGS.

Risks and opportunities at Seven-Eleven Japan are extracted from the items
listed in TCFD based on external views

Risks and Opportunities in TCFD

Classifi
cation

TCFD Risks/Opportunities

sanunuoddo pue sysu uolisuel |

Policies/
Regulation

Carbon price

Risks and Opportunities
in Seven - Eleven Japan

Carbon Emissions
Targets/Policies in Each Country

Energy-saving policy

Fossil fuel subsidies

Renewable energy subsidy policy

Clas
sific TCFD Risks/Opportunities
ation

ol acue Increasing severity of 3
o2 extreme weather conditions
3 g Increase in the average
g9 temperature

= —
= 2| yone |Changes in rainfall and
oo weather patterns
n Q

> ..

o Rising sea level

Classifi
cation

TCFD Risks/Opportunities

Industry/
Market

Changes in the energy mix

Energy Demand

Changes in important
products/prices

Technologies

Spread of low-carbon
technologies

Dissemination of renewable
energy and energy-saving
technologies

Developing next-generation
technologies

Reputation

Customer reputation change

Changes in the investor's
reputation
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External Views
(Examples)

@ SASB

@ EBRD

@ Retail Industry Leaders
Association “Retail
Horizons Toolkit”

@ CDP

saniunuoddo pue sysu uonisuel |

Policies/
Regulation

Carbon price

Carbon Emissions
Targets/Policies in Each
Country

Technologies

Efficiency of resources through
the introduction of technology

Reputation

Customer reputation change

Changes in the investor's
reputation

saijiunoddo
pue sysu [eaisAud

Increasing severity of extreme

Acute .
weather conditions
Changes in rainfall and
weather patterns

Chronic

Rising sea level




Assess materiality of climate-related risks and opportunities 2%

CFI&FAHL.DGS.

Assess the significance of risk and opportunity for Seven-Eleven Japan
(Qualitatively)

[Transition risks and opportunities]
» Carbon prices
* National carbon emissions targets and policies

SRl | - Changing consumer reputation

level

Large

[Physical risks and opportunities]
* Severity of extreme weather (acute)
* Changes in precipitation and weather patterns (chronic)

[Transition risks and opportunities]
* Efficiency of resources through the introduction of technology

[Physical risks and opportunities]
* Rising sea level

[Transition risks and opportunities]
* Changes in investor's reputation
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|dentify and define range of scenarios g

CT &1 HL.DGS.

oo

Consideration of 2030 society based on representative scientific scenarios “2° C
scenario” and “4° C scenario”
2 Multiple different forecasts are used, because accurate forecasts are almost impossible.

[Global Average Terrestrial Temperature Change (Difference from the 1986-2005 Average)]

(c) A world that continues

the current measures
i against climate change.
4 C Increased by 3.2-5.4°C
scenario ’ compared to pre-
i industrial revolution

(o)

1 I L L
1
|

=

I._I..r__LI._l.L_l

A world that adopts
: e strict climate change
1 cap—— countermeasures.
S— Increased by 0.9-
2° ¢ 2.3°C compared to
scenario pre-industrial
: i | . 1 revolution

2000 2030 2050 2100

Source: AR5 SYR chart, SPM. 6 IEA.
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SEVEN&i HOLDINGS

Definitions of worldview

CTI&PLHLDGS,
Define a worldview based on scientific grounds such as IEA
porta e 030
e 0 g a ed paramete At prese 0 e (excerp
g ance 4°C 2°C
Carbon price No introduction Not adopted at 4° C $100 per t-CO2 IEA
Carbon prices,
national carbon | . ot o GHG emissions | 207.5 Million t-CO2 168 Million t-CO2 Ministry of the Environment
emissions targets
and policies
Electricity price $216/MWh $209/MWh $231/MWh IEA
. Sales of sustainable 128.5 billion USD 296.7 billion USD Nielsen, etc.
Changing certification products
IR Percentage of vehicles| Percentage of vehicles Percentage of Next Generation Vehicle
lepliation Diffusion of EV owned owned vehicles owned Promotion Center
0.3% 5% 39%
High uncertainty Japan Meteorological
Frequency of typhoons and - (frequency may decrease or remain Agency and the Ministry of
cyclones X ! . .
. . unchanged; severity may increase) the Environment
Increasing severity
of exf(r_eme weather Frequent heavy rains 2.5 days of 3.0 days of occurrence 2.5 days of Ministry of the Environment
conditions occurrence occurrence
Flood damage 3.6 billion USD/ years | 8 billion USD/ years | Not adopted at 2° C WRI
Qhanges in rice (prime rice) (Base year: 2012) 7% decrease 5% decrease Mitsubishi UFJ Rfesearch
yields and Consulting
IChanges in rainfall
fand weather : . - .
Cefcns Increase in hot weather days (Base year: 2019) +0.3 days per year | +0.05 days per year | Ministry of the Environment
Increase in the amount of
electricity used for air- (Base year: 2016) 1.7 times 1.6 times IEA
conditioning

3-226

g e
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SEVEN&i HOLDINGS
L

Identify and define range of scenarios (2° C, 2030)

CT &P HLDGCS.

Seven-Eleven Japan in 2° C scenario

Regulation are tightened, low and decarbonizing are advancing, and the transition risks are
increasing.

Introduction of a carbon tax and active promotion of energy-saving and
renewable energy policies
Companies are required to drastically reduce their CO2 emissions.

Increased temperature Price increase Rai‘:cfr“;::s:;?zce Slight increase in
adversely affects logistics delays and

limited . .
disruptions

Taxation on CO2 emissions and rising
electricity prices throughout the supply chain

Product planning and development

Great interest in

sustainable products

Reducing plastic, reducing
packaging materials, and -~

Effects of heavy
rain
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Developing low-carbon
products and services
Adoption of certified
products

Expansion of
EV Charging
Service

using environmentally
conscious packaging
materials

Marketing and sales

Fluorocarbon-free
air-conditioning

and refrigeration

systems

Reduction of

- = = the use of
Expansion of the use Low-Carbon stores . . plastics
of storage batteries through energy Great interest in ol Reduction of carbon emissions at
through the spread conservation in sustainable products s stores through energy
Rivers and coastal areas| of renewable energy buildings Q Consumer conservation in buildings




N

e

c/

[ o ) HLDGS.

Seven-Eleven Japan in 4° C scenario

1.: Increase physical risks such as extreme weather
\

Energy-saving and renewable energy policies are not actively promoted
(carbon tax not introduced)

development

Increased temperature
adversely affects crop
growth

Loglstlcs

Cost increase (" Rising prices Increase in logistics delays
of raw and dlsruptlons
materials
@ Q@
ol
ltl.

O

o
C%:s;» -—%

Interest in emergency
supplies and stockpiles
in addition to
sustainable products

Marketing and sales

Flood damage caused by

‘ Possibility of
heavy rain a shortage of
merchandise

Suspension of

4 3

Consumer
R Flood damage
nterest in emergency
Expansion of role of Progress in BCP supplies and stockpiles in caused py heavy
storage batteries as measures at ke 1 Ve ETERE rain
3-228 Rivers and coastal areas ( BCP countermeasures stores products
g e
Evaluate business impacts (2° C, 2030 >
’ /

CII&PLHLDGS,
We have picked up specific examples of risks and opportunities which were

assessed as significant and estimated their impact (based on business as
usual) .

@ Business impact of 2° C

(100 millions
yen)
Positive ,
Negati Negat

factors

Operating ~ Carbon Electricity ~ Sales of EV Burden of I_osstm 2% Changes in g;fc'rease ) Total
income price expenses sustainable Char.gmg msurgnce suspension rl_ce crop conditioning
products Service Premiums ¢ yoerations  Yields load

Transition risk Physical risk
Increased transition risks
Regulations are tightened, low-carbon and decarbonization are
advancing, and carbon taxes and electricity prices are rising.
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b
. . (o] sevingmoLanGs
Evaluate business impacts (4°C, 2030) >
] ET-J&?‘IHLDGS.
We have picked up specific examples of risks and opportunities which
were assessed as significant and estimated their impact (based on
business as usual) .
@ Business impact of 4° C
(100 millions
yen) [ ] [ ]
Positive factors i
I Negative factors
Operating ~ Carbon price  Electricity ~ Sales of EV Burden of I&stki)n saes Changes in Increase in
income expenses sustainable Charging ~ insurance /oo qionof  TiCe Crop air- Total
products Service premiums  operations yields conditioning
Transition risk Physical risk
Increased physical risks
Increase in insurance premiums and loss due to suspension of
operations due to extreme weather.
3-230
Evaluate business impacts - flood risk assessment o
CII&PLHLDGS,

The flood risk at the time of Arakawa collapse is assessed by using a

hazard map. Store damages in 8 wards of Tokyo located along
Arakawa river were evaluated.

FIARFN HARKEERER (EESAHR) k‘“‘”\% o <//U s ’;\f\j\M
ad X o j "\/ /f// ( \;‘A’ki:/\v L 4

8 wards of Tokyo (Adachi Ward,
Kita Ward, Katsushika Ward,
Edogawa Ward, Sumida Ward,
Itabashi Ward, Arakawa Ward, and
Koto Ward) located in the Arakawa
Basin

(L ksl
A S

{

s

0.5m
0. bm H
3. Om F
B 5 0m : i
10 On ; ¥
| SRR
[ ] ERPERMOEROHR
- & 45 S AP i ]

Source: Prepared by Deloitte Tohmatsu based on “Estimated inundation area of Arakawa flood

in the river system (estimated maximum scale)“ (Left chart) and "Koto 5 Wards Large-Scale Flood Hazard Map*
(right chart)




Evaluate business impacts - flood risk assessment &~
€ Percentage of stores that may have flood risk

Calculate the proportion of
stores that may be flooded
by comparing domestic store
locations with hazard maps

.

Increasing importance of
disaster response

Source: Edited and processed by Deloitte on the basis of
the National Land Value Information Immersion Area Data
(2012) by the Ministry of Infrastructure, Land, Transport and
Tourism, Land Policy Bureau

3-232 Y -
|dentify potential responses g
€T I&PLHLDGS.

Countermeasures to mitigate climate-related risks and expand opportunities
Items that have a major impact on Seven-Eleven Japan
Changing Increasing ch S
: Electricit severity of anges in rainfa
Carbon price [ exi)(:e:g(leg ] [ fg:jt:rt?;: ] extreme weather and weather patterns

.

* Reducing risks by promoting our initiatives, 7&i’s
environmental declaration “GREEN CHALLENGE 2050”

We, as Seven-Eleven Japan, will expand business
opportunities through our contribution to implementing various
measures at stores where can contact with customers
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Other Sector

v Practice Case(®):Lion Corporation
(Consumer Products)

3-234

LION

Scope of Scenario Analysis and Promotion Structure

* Timeline: 2030
* Target businesses: Oral care business and Fabric care business in Japan
(Taking into account our core business and the impact of climate change)

2030

. . Overseas business
Domestic business

Risk
[Scope of this investigation]

Mainly Oral Care Business

Fabric Care Business Not considered

Opportunity g; a

* Promotion System: Internal Project
Corporate Planning Division (including IR), Accounting Division,
Marketing Division, and Purchasing Division, CSV Promotion
Department Environmental Strategy Office (Secretariat)
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Assess materiality of climate-related risks:

ENE

5)ame

L

Cser 2]

Transition Risk
Increases in production costs due to carbon taxes, changes in raw material
procurement regulations and prices, and changes in customer behavior can have
significant financial consequences

E 3

ION

Blue: Risk,

Red: Opportunity

Risk

Item

Business Impact

Assessment

Carbon
emissions
targets/
Policies in
each country

v

Carbon tax

Full-scale introduction of emissions trading and the application of carbon taxes by governments will increase the
operating costs of factories and increase expenditures

The use of low-carbon energy will enable us to cope with future rises in carbon prices and reduce costs.

Large

Containers |

Introduction of regulations on plastic and other packaging materials and products in each country, incurring
response costs and increasing expenditures

By making use of low-carbon, non-plastics products, it is possible to provide products that meet the ethical needs
of consumers, thereby increasing corporate value and generating profits

Large

Raw
materials
procurement

Regulations
relating to
land use

If demand for raw materials for biofuels and petrochemical substitutes increases and competition arises with the

use of agricultural land to produce agricultural products, procurement costs for agricultural products (palm oil, etc.)
will increase and expenditures will increase

» Although regulations are tightened as forest area decreases, by using sustainable paper products (certified paper) that

comply with regulations.increase the sustainability of products and companies, and may contribute to increasing
corporate value and earnings

Large

Steep rise
in prices

Higher premium prices for certified palm oil (nuclear oil) and increased expenditures due to tighter regulations and
demand for biofuels

» Costs associated with the switch to alternative raw materials are also incurred, resulting in an increase in expenditures
» In procuring palm oil, we can increase the sustainability of our products by helping themacquire RSPO certification

May contribute to enhancing corporate value and increasing earnings

Large

behaviours

Changes in customer

As consumers become more aware of ethical consumption, demand for products using unsustainable plastics and
palm oil declines and profits decline

On the other hand, as consumers become more aware of the importance of ethical consumption, demand for water
saving products, non-plastics, and sustainable raw materials expands and revenues increase

Large

Changes in the
investor's reputation

>

If climate change is not addressed, the investor may have a poor impression, and there is a possibility that a high interest
rate may have to be charged for the issuance of corporate bonds. This may affect the BS due to the impairment of capital.

Small

Assess materiality of climate-related risks:

| step f 2] ||4711|7|

4 H

L

Physical risk

Rising average temperature, raw material prices, water stress, and extreme weather
events can have significant financial influence

10

¥ ETD

&

Blue: Risk,
Red: Opportunity

Risk Item Business impact Assessment
» Expenditures will increase due to higher operating and personnel costs resulting from increased energy costs and
burdens on workers.
Increase in the average » Higher average temperature will increase the number of laundry operations, while demand for laundry detergents PO
temperature and antiperspirants will increase, leading to higher earnings. 9
» In some areas, a certain increase in temperature may contribute to increased crop productivity, leading to higher
production and lower raw material costs
» Large outbreaks of pests affect the production volume and price of plant-derived raw materials, increase raw
material costs, and increase expenditures
Pests . ) . ) Medium
» In some areas, a certain increase in temperature may contribute to a decrease in pests, leading to an increase in
R production and a decrease in raw material costs
aw
materials » Increased use of herbicides due to improved water efficiency and growth efficiency of weeds and increased
i expenditure
procurement Atmospheric
CO02 > On the other hand, increased crop growth potential and increased crop yields could lead to lower raw material Medium
concentrations| costs
Increase |, Eypenditures increase due to a decrease in earnings associated with a decline in the quality of plant-derived raw.
materials or an increase in raw material costs
» Expenditure increases due to shortage of water supply due to drought, deterioration of water quality, and increase
in operating costs
Water stress (drought) . . . Large
» On the other hand, demand for water-saving products and products that do not require water may increase and
profits may increase
Increasing » Revenue declines due to delays or disruptions in logistics caused by climate events, etc.
severity of Flood > In preparation for natural disasters such as floods, demand for specific products that provide clean and healthcare Large
extreme in the event of a disaster may increase and earnings may increase
weather i
ios » Revenues and asset values will decrease due to damage to egumment caused by heavy rains, typhoons and
conditions | Heayy rains,
(Direct/  |typhoons and Large
Indirect storms » The market for disaster prevention goods used for evacuation in the event of natural disasters such as large-
effects) scale typhoons and concentrated torrential rains will expand, and profits will increase
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s 2 B2 ) 5]
Identify and define range of scenarios:
Consider society in 2030 under two scenarios

Since there is no unified climate change scenario in the consumer goods industry and it is thought
that the influence of the average temperature change is large, we examined society in 2030 by
using the 2° C scenario (tightened regulation) and the 4° C scenario (business as usual).

SBHYE T35,

[Global Average Terrestrial Temperature Change (Difference from the 1986-2005 Average)]
()

| I | | 1] | . ; i
6 - I
] 4° I(_‘, | The temperature will rise
1 scenario . 3.2-5.4°C above pre-

L industrial levels, unless
- more rigorous measures
B are taken.

e

The temperature will rise
0.9-2.3°C above pre-
industrial levels, if strict

i measures are taken.

T

scenario
T

1 I I 1 1 I
2050

_2 T T T

Source: AR5 SYR Diagram SPM.6

See 3.2 4 J5) sarzss,
Definition of each worldview based on scientific /
grounds, etc. of the IEA, etc.
- 030
e A ed para ete < dllO O
ac 2°c

Carbon _er_nission targets
iZﬂ..’i‘,’;'”es of each Carbon prices in each country - (Not iintroduced at4° C) |10,900 Yen and tCO2 IEA WEO 2019
(A Carbon tax)
Carbon.emission targets o
z:ﬂnpt:;aes of each g:ji;it]z':’tf.fecyc'ed plistites T — (Not iintroduced at 4° C) 14.0% European plastics strategy
(Plastics)

Sales of sustainable certified
products

Changes in customer
behaviours

(Expand in the millennial
generation)

(Expand among consumers

as a whole) Deloitte Survey, Nielsen

Climate Change Knowledge
Portal

Increase in the average
temperature

+1.14°C +1.02°C

Increase in the average
temperature

Due to heat stress
Loss of labor productivity

(Extract figures for each
region)

(Extract figures for each

. ILO "Working on a warmer planet”
region)

Water stress (drought) Probability of occurrence of (Extract figures for each (Extract figures for each WRI AQUEDUCT

extreme weather conditions
(heavy rain, storm,

typhoon)

heavy rain per year

drought (Water stress) region) region)
Ministry of Land, Infrastructure,
Transport and Tourism,

Frequency of flooding 2 — 4 times 2 times “Recommendation for Ideal Flood
Extreme weather conditions Control Plan Based on Climate
(flooding) Change"

Population affected by floods 0.704 million 1.03 million 1.154 million WRI AQUEDUCT

Increasing number of days of Tokyo Regional Meteoro_logical
Increasing severity of 4.0 days/year 4.0 days/year 4.2 daysl/year Observatory HP and Climate

Change Knowledge Portal

Number of typhoons occurring

(There are no clear figures, but the frequency of occurrence may be decreasing or
unchanged, and the severity may increase)

*1 It is assumed that regulations similar to those in Europe will be applied to Japan.

* 2. Figures for 2040 are used as substitute for figures as of 2030.

* 3 Converted at $ 100 per tCO2, 109 ¥/US$
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SHYE 5,

Identify and define range of scenarios:
World View at 2° C @ 2030s

ON

Raw material costs soar due to the introduction of regulations and certification
Growing environmental awareness and increased demand for “ethical” value-added products

Seller
(Raw Material Suppliers)

Compliance with RSPO
certification,
Consideration of alternative
raw materials in anticipation
of rising procurement costs

» Increase in raw material
production and procurement
costs due to carbon
regulations

» Increase in procurement
and manufacturing costs for

products using plastics due
to increasingly shift to recycled
materials

» Demand for raw materials to
acquire RSPO certification
increased, and procurement
and manufacturing costs
increased

» Increased temperatures lead
to heat stress, rising labor
costs related to agriculture,
and soaring prices for
natural raw materials (palm
oil, etc.). There is a possibility
that production may decline
due to pests and changes in
vegetation areas

» Dealing with plants and
resource suppliers with high

Newcomer

» Entry and expansion of Loop and other recycle
industries

» Other consumer goods manufacturers with
cooling-effective products

Buyer
(Consumer)

NS

Provision of products in line with
the ethical orientation

(RSPO certification, use of
recycled plastic, etc.), expansion
of stockpiled products for

Consumer products industry

Reduction of CO2 emissions at
plants
R&D on recycled materials
Providing ethical products

> Rising production, procurement, and
transportation costs due to soaring fuel
prices and rising raw material prices

> Active R&D activities for recycled materials
(plastics, etc.)

Possibility of passing on cost increases
to recycled materials products as ethical
products

AN

v

prevention

(Alternative)

Changing containers and brush
materials to biodegradable plastics
» Bio-plastics, Bio-degradable plastics

» Air-conditioning clothes, highly deodorizing
clothes, and cooling sprays

» Demand for ethical raw

material-using products
(RSPO certification, recycled
plastics, etc.) increased due to
increased consumer

preference for ethical
materials.

» Demand for antiperspirants

is expanding gradually due
to the increase in midsummer

days. Potential growth in
demand for household

fabric care products with
more frequency of laundry

» Gradual increase in demand

for hand soap and other
products with fungicide effects

» Increase in stockpiling for

disasters in households

\

Government

Compliance with regulations

related to GHGs, recycled
plastics and palm oil

in line with the timing of the
government's stockpiling of

Expansion of stockpiled
products for disaster
prevention

disaster preparation sets

» Introduction of a

» Introduction of

» Peat land development

» Stockpiling of disaster

k evacuation centers )

carbon tax. Factories
that emit a large amount
of CO2 are subject to the
regulations

regulation on the use of
recycled plastics

banned.
Recommendation for
acquiring RSPO
certification when using
palm oil

prevention sets to
enhance the facilities of

3-240 water risk

Identify and define range of scenarios:

Future Social Image under the 2° C Scenario

Raw material costs soar due to the introduction of regulations and certification
Growing environmental awareness and increased demand for “ethical” value-added products

Overseas

4B RT3

LION Increased raw material
costs due to RSPO
certification

Domestic

:ER AT

LION Increased costs due to

the expansion of
carbon taxes

1
1
Recommendation La

LION

SHEET 3.

LION Expansion of demand for

' Development of laundry
machines that use small
amounts of detergents

[seo 2 3] 2 ) 5] i:;w‘ﬁmo

ON

®

water-saving products
@ Growing demand for RSPO N \ arp
certified products due to to acquire .
growing consumer preference certification N N GHG_ reduction .
for ethical products « \ requirements Consumer ethical
Ban on the N . .
SRR orientation expands
development of . % Government
_1peatlands Mo
Roundtable on Sustaimablepamoil <7 T TTTT=——ee
NTTT e T ’i
SAEETI. -
LION

Higher farm labor costs
due to heat stress

4BLETA. ‘&
N

LION * &

Potential for production to

decline due to the o
generation of pests ,‘ l‘
SBEETS.
LION

Possibility of changes in
production sites due to changes
in average temperature

Raw materials procurement
3-241

Regulation on
plasticsinthe .,” ,’

Loca[gBVernrpents are

industry N asked to-expand their
T IR vl stockpiles fordisastexs.
LION - Pt

Increase in production costs for
bottles due to regulations on
recycled plastic containers

:ER ST

LION

Entry into the recycling
business for Loop, etc.

Expansion of stockpiling for
disasters in municipalities

and households
SHEET S,

LION Biodegradable plastics and
bioplastics as alternative

o

Processing

e

Sales and product use
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Identify and define range of scenarios: = e
4° C Worldwide @ 2030s

Low carbon/decarbonization trends weaken and physical risks increase
Increase in demand for certain products due to temperature increase
ﬂSeIIer Buyer%
(Raw Material \ Newcomer (Consumer) Government
/ Suppliers) » Entry of recyclers such as Loop

» Manufacturers of consumer goods with
products having cooling effects

NS

Consumer products industry

Expanding demand for
products for daily use in the
midsummer
and emergency supplies

Response to physical risks
at plants and suppliers

%

Need for low-carbon, recycled
» Raw material costs remain materials, etc. are low
unchanged
» Interest in ethical products
increased among the
millennial generation

» Assuming no shift to recycled
materials

» RSPO Certification required
for domestic use palm oil

Increased temperature leads

Existing energy-saving measures
Response to Physical Risks at
Factories

expanded due to the increase

N

Expansion of reserve products
for disaster prevention in line
with the timing of the
government stockpiling disaster
preparation sets

to heat stresses, rising labor
costs related to agriculture,
and soaring prices for plant-

Implement energy-saving measures as

in the past (no major changes)

/_ » Demand for antiperspirants

in midsummer days. Potential
growth in demand for
household fabric care with
more frequency of laundry

» Regulations are not
advancing as low
carbon/decarbonization
trends weaken and
external pressures from
the international
community weaken.

Y

Regulations on carbon

Emerging physical risks to the
company's plants

derived raw materials. ”
Potential for lower production
due to pest generation and
changes in vegetation areas

tax and use of recycled
plastics are not

» Demand for hand soaps and I
introduced.

other products with fungicide

effects expanding
> Increase in stockpiling for

- disasters in households
(Alternative)

» Responses to plants and
resource suppliers with high
water risk

Physical risks materialized
for some factories and

- Stockpiling of disaster
prevention sets to
enhance the facilities of
evacuation centers

Y

suppliers » Air-conditioning clothes, highly deodorizing
clothes, and cooling sprays )
3-242
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Identify and define range of scenarios:
. o -
Image of the future society of the 4° C scenario
Low carbon/ decarbonization trends weaken and physical risks increase
Increase in demand for certain products due to temperature increase
Overseas Domestic O [/ s =
SEYETS. P A ncrease |n washing @
sausys. LION - \\ opportunities due to
LION ) ) // | \ higher temperature
Raw materials for risks at some factories Expansion of use o
domestic supplies /ot some fach (020 Expansionar e o
require RSPO products such as §
certification sprays and sheets 4
Government @ Millennial generation’ s
Roundtable on Sustainable Palm Oil increas_ed en_':otional atiditia
orientation - ““*ﬁ[l‘%}? !
N -
l:;gi\l {ﬁ“i Ethical 3
1 {)
fll | "

Higher farm labor costs 4‘,

due to heat stress ~
Local governments are ~.o \

asked to expand their et

stockpiles for disasters @
SHYETS,
LION

@Increased opportunities

for handwashing due to
the spread of infectious
diseases

SHrETS.

LION r

Potential for production to
decline due to the

generation of pests
4BeET3.

LION

Possibility of changes in
production sites due to changes
in average temperature

Expansion of stockpiling for
disasters in municipalities
and households

Implementation of
energy-saving measures
as in the past LION

RS ST

Entry into the
recycling business
for Loop, etc.

=

E?@

RIS
éllll
fresstl

Raw materials procurement Processing Sales and product use
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Evaluate business impact: Transition and Physical Risks

Evaluate business impacts: Image

X Factors affecting the company that have

a large impact on the company's business

and are highly uncertain

~

[ser | 2 | 3 [2] 5| i;gﬁo
8 key driving forces* are set to estimate the impact on each of our businesses.
Risk
( Carbon tax

Opportunity

G I water-saving products
due to water stress
H I Expanded sales of

/ Operating revenues\

Increased demand for
detergents and
antiperspirants due to
temperature increases

Increased demand for
disaster prevention goods

Increased demand for

ethical products

Sale

S

Al

Carbon price

CO2 emissions

J

\_
(

8 |

rocurement costs
of plastics

Raw materials procurement
c|

Procurement costs o
raw materials

J

PhyS|caI risk

‘@

\

Due to the difficulty of obtaining data, there are items that are limited to qualitative evaluations
Costs are expected to increase due to rising raw material prices caused by policy changes and rising
temperatures, and natural disasters such as typhoons

(e 2 J 3 &) 5 )~

BHxr®Eda.

ON

Business impact
Risk Item Impact on business on annual earnings
2°c 4°Cc
. A I + The effect of carbon tax is significant at 2°C, and
Calr.b?n eTISS?n targtets end Carbon tax operating costs increase X.X billionyen | JPY 0 billion
POlCIESIoNEacIC OUNLLY) » In case of 4°C, no carbon tax is included
B r « Costincrease at 2°C due to introduction of recycled
Carbon emission targets and . plastic regulations - -
Transition policies of each country Plastics « Itis assumed that the regulation for recycled plastics will XX llemyen || PO e
risk not be implemented at 4°C
C « At 2°C, stricter RSPO regulations tighten the supply-
demand balance for certified oil and raise palm oil
q . procurement costs (transition risks) - -
Soaring feedstock costs Palm oil . At4°C, harvest volume increases with temperature X.X billion yen | X.X billion yen
increase, supply-demand tightness does not progress,
and prices remain at the current level (physical risk)
Increase in the average Procurement price of -+ Increase in procurement cost due to decrease in XX billion
" t plant-derived raw cultivated area due to change in vegetation area of X.X billion yen ’
CHEIEe materials vegetable raw materials v
« Decrease in cultivated area of natural crops and increase
B - in procurement costs
::::e:faet":_ethe SVerage :;?c:lal}egen;z:le‘:eag « Besides, the harvest volume of plant-based raw materials |  Qualitative Qualitative
P a g W L in the sub-tropical region is expected to increase
X D F_ (qualitative assessment)
Physical Increasing severity of extreme | Damage to facilities * Increasing frequency of typhoons, storm surges, efc., is
risk th diti - t infrast ,t expected to cause damage to plant facilities and X.X billionyen | XX billion yen
weather conditions Impact on infrastructure infrastructure and increase costs
Increasing severity of extreme | Shutdown and damage to « Sales are expected to decline due to plant shutdowns or
th diti th Iy chai || suspension of product transportation (supply chain Qualitative Qualitative
e erconaiions Eeupplvichan breakdown) (qualitative nent)
« Water shortages are anticipated, leading to an increase
in operating costs at production sites and a decline in o o
Water stress Drought damage sales due to supply chain breakdowns Qualitative Qualitative
(qualitative nent)
3-245

X Quantitative assessments are difficult, but qualitative assessments are conducted on important matters.




[sep | 2 | 2 2] 5|

Evaluate business impact: Opportunity

The 2°C scenario has a greater impact on business profits than the 4°C scenario, as the business impact is expected
to see an increase in sales of detergents and other products along with an increase in temperature, as well as an
increase in demand for disaster-prevention goods and water-saving products.

SHYE 5,

LION

Business impact
Risk Item Impact on business on annual earnings
2°c 4°C
Increase in the XX bill
average Sales of detergents « Increase in sales of detergents due to higher temperature | X.X billion yen ’ yelnlon
temperature
Increase in the o ) . . ) .
YRR Sales of perspiration =~ Increase in sales of antiperspirants due to higher XX billion yen X.X billion
(o) tempegrature control products [ temperature ' yen
P lincrease in the « Expansion of infectious diseases increases opportunities
P average Increase in infections forhandwashing and profits of hand soap are expected to Qualitative Qualitative
O |temperature E increase (qualitative assessment)
I' lIncreasing
t severity of Sales of disaster » Increase in demand for stockpiles (disaster prevention
u |extreme . d F goods) at evacuation centers Qualitative Qualitative
n |weather prevention goods (qualitative assessment)
i |conditions
t « As the frequency of water shortages increases, consumer
- emand for water-saving products increases, and sales o - o
B ELE L Water-saving products d df ! . ducts | d sales of Qualitative Qualitative
y (drought) gp water-saving products are expected to increase (qualitative
G L assessment).
Changes in ) . . L
ARG Ethical products Increased consumer interest in ethical products (qualitative Qualitative Qualitative
X p H assessment)
behaviours
s . . . . A X.X billion A XX
Total (transition risk, physical risk, opportunity) Yeoh billion yen

3-246
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2 Quantitative assessments are difficult, but qualitative assessments are conducted on important matters.

Identify potential responses:
Proposed Future Countermeasures for Risks/Opportunities

ElRE

| 4 IL5]

4HEE T3,

LION

Promoted along with LION Eco Challenge 2050 measures and sustainable raw material purchasing measures

Carbon price

Lion’ s Current Initiatives

CO2 emissions generated by each of departments
30% reduction by 2030 (vs. 2017)

Set the total amount and the target of zero
emissions by 2050.

Risk Countermeasures (Example)

v" Introduction of renewable energy

Measures to Incorporate
Opportunities (Examples)

v’ Set a target to double the amount of

recycled plastics and biomass plastics

v' Set further targets for reduction of
virgin plastics from petrochemical
v' Conversion to a sustainable resource

v Promoting cooperation with the

Recycled plastics

used by 2030
v’ Cooperation with TerraCycle to develop
toothbrush recycling program

Steep rise v Replace all palm oil derivatives from no-

in the price of
raw materials
(palm oil)

Steep rise in
the price of
raw materials
(other than palm oil)

Changes in
customer behavior

Increasing severity
in extreme

certified to RSPO certified products by 2020.
Formulation of sustainable raw material
procurement policy for 2030

v' Establishment of in-house Lion Eco

Standards and labeling of Eco-
Products

v’ Carry out awareness-raising activities for

hygiene and health care in the event of a
disaster

weather conditions Establishment of BCPs at business sites

circulation program

v Implement measures based on the

company's own Sustainable Raw
Material Procurement Guidelines

v Identification and monitoring of risks

associated with the procurement of
plant raw materials due to climate
change

v Understand the impact on supply chain

(raw material suppliers, transportation
and delivery) and strengthen
countermeasures

recycling industry

v Expansion of Eco/Ethical Products

v Promotion and educational
activities concerning eco/ethical
consumption

v Expand sales of products for
disaster prevention



Appendix.

__________________________________________________________________________

. Provide useful materials for scenario analysis based on
' supporting case studies



Appendix.

Appendix1. Parameter list

Appendix. @

iProvide useful materials for scenario analysis based on supporting case studies
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[Summary of parameter list]
Partial excerpts on transition risk and physical risk parameters

Literature and Tools (List) Literature and Tools (excerpt) Parameters

Physical risk assessment tools Physical risk tools used in the : Climate Change Knowledge
‘ referred in TCFD report 3 project (excerpt) - Portal (World Bank)

ased uoddns ul pasn sid)aweled

oo

L1 (FY2019}

Climate Impact Viewer ' FY2020)

(AP-PLAT) §
fl~4-10

4-58

> Data on parameters as of February 2021
4-2



[Parameters referenced in support cases 1/8]

Transition risk 1/5

Parameter

Source

Reference: Companies referenced

[SETE

Carbon price

Carbon tax

IEA WEO 2018, IEA WEO 2019, IEA WEO
2020

PRI IPR FPS

Information of countries

Kagome, Kajima Corporation., Calbee,

Seven & i HD., Chiyoda Corporation,
FUJIFILM HD, Furukawa Electric,

Meiji Holdings HD, Lion Corporation, LIXIL,
ASKUL Corporation, ORIX Asset Management
Corporation, Kyushu Railway Company, Shin-
Etsu Chemical, Mitsui Mining & Smelting,
YASKAWA Electric Corporation

Electricity price

IEA WEO 2018

Kyocera, Seven & i HD., LIXIL,
ASKUL Corporation, ORIX Asset Management
Corporation, Kyushu Railway Company

)Su uonIsue.]

Carbon emissions
targets/policies

Target values for
emissions

Ministry of the Environment's "Draft Japanese
Commitments," "Toward Significant Reductions
in Greenhouse Gases by 2050," IEA ETP
Target set by countries

Kajima Corporation., Kyocera, Seven & i HD.,
Chiyoda Corporation, FUJIFILM HD, Furukawa
Electric, LIXIL,

Kyushu Railway Company, Shin-Etsu
Chemical, YASKAWA Electric Corporation

Annual target of forest
area decrease

Indonesia NDC “First Nationally Determined
Contribution REPUBLIC of INDONESIA”

ASKUL Corporation

Changes in the energy

mix

Power Generation Mix
(Japan)

IEA WEO2018,2019,2020
PRI IPR FPS
Japanese Government

Kajima Corporation., FUJIFILM HD,

Furukawa Electric, Chiyoda Corporation, LIXIL,
Kyushu Railway Company, Mitsui Mining &
Smelting, YASKAWA Electric Corporation

) IEA WEO2019 . .
Primary energy demand PRI IPR FPS Chiyoda Corporation
Final energy demand |- |EA WEO2019 Chiyoda Corporation
LNG: pipeline ratio « |IEAWEO2019 Chiyoda Corporation
Unit price of renewable |, \ep \yEQ2017 Kyocera, Furukawa Electric

energy generation

2 The parameters surveyed in the course of support program by the Ministry of the Environment are shown

43

regardless of whether or not they are actually used by each company.

[ Parameters referenced in support cases 2/8)

Transition risk 2/5

Parameter

Reference: Companies referenced

Changes in energy costs

Energy price
(Oil, electricity)

IEA WEO 2020

parameters

Mitsui Mining & Smelting

Plastic Regulation

Recycled plastic usage
rate

EU Government
European Strategy for Plastics

ASKUL Corporation,
Shin-Etsu Chemical

Newspaper production |+ |EAWEO2018 FUJIFILM HD
Recycled aluminum
A IEA WEO2018
utilization rate |EA ETP2017 FUJIFILM HD, LIXIL

Aluminum production

Aluminum price

World Bank " World Bank Commodities Forecast"

LIXIL

ASIYy uonisues]

4-4

Changes in important
products

Forecast demand for
copper

Sebastiaan Deetman others “Scenarios for demand growth of
metals in electricity generation technologies, cars and
electronic appliances”

Mitsui Mining & Smelting.

Forecast demand for zinc

World Bank “The Growing Role of Minerals and Metals for a
Low Carbon Future*

Mitsui Mining & Smelting

Forecast demand for lead

World Bank “The Growing Role of Minerals and Metals for a
Low Carbon Future®

Mitsui Mining & Smelting

Forecast demand for
Cobalt / nickel / platinum

World Bank “The Growing Role of Minerals and Metals for a
Low Carbon Future*

Mitsui Mining & Smelting

Dissemination of
renewable energy and
energy-saving
technologies

ZEB target

METI's Basic Energy Program

Kajima Corporation

ZEH introduction target

Ministry of Economy, Trade and Industry, "Policy Trends for
Promoting ZEV and Related Budget Draft for FY2018"

LIXIL

ZEV ratio

IEA ETP2017

Shinichiro Fujimori et al. “The marker quantification of the
Shared Socioeconomic Pathway 2: A middle-of-the-road
scenario for the 21st century”

Seven & i HD., Chiyoda Corporation,
Development Bank of Japan,
Furukawa Electric,

ASKUL Corporation,

Kyushu Railway Company,
Shin-Etsu Chemical

Increase in the amount of
electricity used for air-
conditioning

IEA TThe Future of Cooling](2018)

Seven & i HD.

World's storage capacity

IRENA “ELECTRICITY STORAGE AND RENEWABLES:
COSTS AND MARKETS TO 2030”

Chiyoda Corporation, Furukawa
Electric

X The parameters surveyed in the course of support program by the Ministry of the Environment are shown regardless of whether or not they are actually used

by each company.




[Parameters referenced in support cases 3/8]
Transition risk 3/5

Reference: Companies

technologies

)SII uonIsuel]

Parameter Source
referenced parameters
CO2 recovery by CCSs < IEAWEO 2018 FUJIFILM HD
) < IEAWEO 2019 . .
Hydrogen penetration rate . PRIIPR FPS Chiyoda Corporation
< IEAWEO 2019

CCU penetration rate

ICEF Roadmap

Chiyoda Corporation

Biomass production (primary energy)

SSP Public Database Version 2.0

Development Bank of Japan

Share of biomass in primary energy .

SSP Public Database Version 2.0

Development Bank of Japan

Hydrogen-production (primary energy)

SSP Public Database Version 2.0

Development Bank of Japan

Share of hydrogen in primary energy |

SSP Public Database Version 2.0

Development Bank of Japan

Development of

Production of renewable energy .

SSP Public Database Version 2.0

Development Bank of Japan

next-generation

Non biomass renewables's share in
primary energy

SSP Public Database Version 2.0

Development Bank of Japan

CCSs' share of primary energy .

SSP Public Database Version 2.0

Development Bank of Japan

Percentage of each energy (biomass,
coal, oil, gas, fossil) in CCSs

SSP Public Database Version 2.0

Development Bank of Japan

Demand response capacity .

IEA ETP 2017

Kyocera

Spread of environmental friendly trains

East Japan Railway Company “Production of hybrid vehicle
(fuel cell) test vehicle using hydrogen as energy source and

implementation of demonstration test” June 2019

Kyushu Railway Company

% The parameters surveyed in the course of support program by the Ministry of the Environment are shown regardless of whether or not they are actually used
4-5 by each company.

[ Parameters referenced in support cases 4/8)

Transition risk 4/5

Parameter

Source

Reference: Companies

referenced parameters

Changes in
important

)Su uonisuel]

ASKUL Corporation,

Oil price * |[EAWEO 2020 Kyushu Railway Company,
Shin-Etsu Chemical
. » 2ii "The Transition Risk-o-Meter Reference Scenarios .
Iron price Kyushu Railway Company

for Financial Analysis"

Energy intensity

 Japanese Government

Shin-Etsu Chemical

Smart city market size and M2M traffic

* SMART CITY PROJECT “Smart City — A Highest

Priority in National Strategies across the world”
Statista “Smart City Market revenue worldwide 2019 —
2025, by segment’

Shin-Etsu Chemical

Industrial robot market size in major
countries

Japanese Government and others

Shin-Etsu Chemical

Sales of sustainable certified product

Nielsen “Product Insider”

ASKUL Corporation

products/ prices

_Improyement ratg of energy consumption | IEA WEO2019 YASKAWA Electric
intensity (Industrial sector) Corporation
Market size of industrial robots * International Federation of Robotics, World Robotics YASKAWA Electric
2019 Industrial Robots, IEA, WEO2019 Corporation
Market size of AC servos for industrial » Fuji Keizai “2020 Featured Mechatronics Parts Market | YASKAWA Electric
robots Survey”, IEA, WEO2019 Corporation
Market size of industrial inverters * Research Station LCC, Global market forecast for YASKAWA Electric
inverters, IEA, WEO2019 Corporation
Neodymium dysprosium demand : Sebast|aa_n Deetrr_la_nﬁi, Scen_arlos for dem_a nd growth YASKAWA Electric
of metals in electricity generation technologies, cars .
forecast Corporation

and electronic appliances”

X The parameters surveyed in the course of support program by the Ministry of the Environment are shown regardless of whether or not they are actually used

by each company.
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[ Parameters referenced in support cases 5/8)
Transition risk 5/5

Parameter

Source

Reference: Companies

referenced parameters

Changes in
customer
reputation

Market size of Smart city

* Tokyu “Integrated Report 2020”

Kyushu Railway Company

Changes in the volume of air passenger

» 2ii "The Transition Risk-o-Meter Reference Scenarios
for Financial Analysis"

Kyushu Railway Company

+ IEAETP2017

E . . - * MLIT "Energy consumption reduction targets in global | ORIX Asset Management
nergy intensity of buildings . ) )
warming countermeasure plans based on the Paris Corporation
Agreement’p.1
Compliance with |Zero emission target of Tokyo « Tokyo 85:;; gs{isg:: Management
GHG emission
Fll egulations Emission factor of grid power « IEA WEO2020 85:); gsﬁso":: Management
2 P!
o, + |IEAETP2017
g' Mandatory introduction of ZEB / ZEH » Agency for Natural Resources and Energy General ORIX Asset Management
= (Government goal) Energy Policy (2018.7) Corporation
& « METI
» Xymax “Economic analysis of environmental
management”
» Smart Wellness Office Research Committee “Improving
the sustainability of environmental real estate and its
Changes in Increase / decrease in rent due to added value . N , . ORIX Asset Management
customer . " « Japan Real Estate Institute “Investors' perceptions of c :
behavior environmental performance real estate ESG investment” orporation

» JRE "Economy of ESG Investment” (DBJ FY2019
Seminar “Sustainability and ESG Investment in Real
Estate- GRESB evaluation result announcement and

real estate ESG Investment outlook-")

X The parameters surveyed in the course of support program by the Ministry of the Environment are shown regardless of whether or not they are actually used

by each company.

4-7

[ Parameters referenced in support cases 6/8)
Physical risk 1/3

Parameter

Source

Reference: Companies

temperature

ysu [eaishyd

Increases in the average

Average temperature in Japan

“Japan’ s weather at the end of the 21st Century” (2015) by the
Ministry of the Environment and the Japan Meteorological Agency
World Bank, “Climate Change Knowledge Portal’

referenced parameters

Kajima Corporation.,
Lion Corporation

Changes in tomato, carrots and

borne infections in East Asia

Global Warming on Infections
Ryan SJ and others “Global expansion and redistribution of Aedes-
borne virus transmission risk with climate change” (2019)

; FAO,”"GAEZ (Global Agro-Ecological Zones)* Kagome
orange yield
+ Ministry of the Environment, “Global Warming and Infectious
Diseases”
Population at risk for mosquito- |+ National Institute for Environmental Research on the Impact of Meiiji HD

Number of outbreaks of
waterborne infections
(diagnostics) (Asia)

Ministry of the Environment, “Global Warming and Infectious
Diseases”

Meiji HD, Lion Corporation

Loss of labor productivity due to
heat stress in the industrial sector

ILO “Working on a warmer planet” (2019)

Mitsui Mining & Smelting

Increase of hot summer days

WRI “The Aqueduct Global Flood analyzer”
World Bank "Climate Change Knowledge Portal" (ASKUL)

ASKUL Corporation,
Mitsui Mining & Smelting

Increase of temperature .

World Bank "Climate Change Knowledge Portal"

ASKUL Corporation,
Kyushu Railway Company

Relationship between temperature |
rise and electricity demand

IEEJ

Kyushu Railway Company

Track buckling rate

ELSEVIER “Impacts of climate change on operation of the US rail
network” (2017)

Kyushu Railway Company

Air conditioning cost .

|IEA “The Future of Cooling”

ASKUL Corporation

Forest fire outbreak situation |

AP-PLAT

ASKUL Corporation

Average temperature in Japan

MOE*-JMAT Japan's weather at the end of the 21st century | (2015)
World Bank, “Climate Change Knowledge Portal’

Kajima Corporation,
Lion Corporation

X The parameters surveyed in the course of support program by the Ministry of the Environment are shown regardless of whether or not they are actually used

4-8 by each company.




[ Parameters referenced in support cases 7/8)

Physical risk 2/3

Parameter

Source

Changes in precipitation /
weather patterns

Days of heavy rain (Japan)

Japan's Weather at the End of the 21st Century (2015) by the Ministry of the Environment and
the Japan Meteorological Agency

Ministry of the Environment, Ministry of Education, Culture, Sports, Science and Technology,
Ministry of Agriculture, Forestry and Fisheries, Ministry of Land, Infrastructure, Transport and
Tourism, Meteorological Agency, "Observation and Prediction of Climate Change and
Integrated Impact Assessment Report 2018-Climate Change and Its Impact in Japan"

World Bank, “Climate Change Knowledge Portal For Development practitioners and Policy
Makers”

Reference:
Companies
referenced
parameters
Kagome,
Kajima Corporation,
Seven & i HD.,
FUJIFILM HD,

Lion Corporation

“Japan's Climate at the End of the 21st Century,” Ministry of the Environment and the Japan
Meteorological Agency, “Observations and Forecasts of Climate Change and Integrated

Amount of rainfall Report on Impact Assessments 2018-Climate Change and Its Impact in Japan.” Kagome., LIXIL
« Technical Review Committee on Flood Control Plans Based on Climate Change
“Recommendations on Water Control Plans Based on Climate Change”
| Changes in potato yield
Effects of raw materlal- due to the impact of « “Climate change impact on global potato production”(2018) Calbee
grov»_ltl_m dl._le to changes in climate change
precipitation patterns and - "
riseslinlavera Changes in oat yield due to
ge ]

+  FAQO’GAEZ (Global Agro-Ecological Zones)* Calbee.

temperature

ysu [eaisAyd

the impact of climate
change

Sea level rise

Magnitude of sea level rise

Ministry of the Environment, Ministry of Education, Culture, Sports, Science and Technology,
Ministry of Agriculture, Forestry and Fisheries, Ministry of Land, Infrastructure, Transport and
Tourism, Meteorological Agency, “Observation and Prediction of Climate Change and
Integrated Impact Assessment Report 2018-Climate Change and Its Impact in Japan”

Japan Meteorological Agency Website “Past and Future Sea Level Changes in the World”

Furukawa Electric,
Meiji HD

Deterioration of labor and
construction conditions

Rate of decrease in labor
productivity due to heat
stress

ILO “Working on a warmer planet”

Kajima Corporation,
Lion Corporation

Extreme heat (Japan)

Ministry of the Environment press release (2014)

Academic paper "Anthropogenic-contribution-to-global-occurrence-of-heavy-precipitation-and-
high-temperature-extremes" (2015)

Ministry of the Environment, Ministry of Education, Culture, Sports, Science and Technology,
Ministry of Agriculture, Forestry and Fisheries, Ministry of Land, Infrastructure, Transport and
Tourism, Meteorological Agency, "Observation and Forecasting of Climate Change and
Integrated Impact Assessment Report 2018-Climate Change and its Impact in Japan."

Calbee, Seven & i HD.

X The parameters surveyed in the course of support program by the Ministry of the Environment are shown regardless of whether or not they are actually used

by each company.
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[ Parameters referenced in support cases 8/8)

Physical risk 3/3

Parameter

Reference: Companies

referenced parameters

Increasing extreme
weather conditions
(typhoons, heavy

Flood damage in urban areas

WRI “The Aqueduct Global Flood Analyzer”

Kajima Corporation,

ASKUL Corporation, ORIX Asset
Management Corporation,
Kyushu Railway Company,
Mitsui Mining & Smelting

Flow rate

Ministry of Land, Infrastructure, Transport and Tourism, “Proposals for
Flood Control Plans Based on Climate Change”

LIXIL

Frequency of floods

Ministry of Land, Infrastructure, Transport and Tourism, “Proposals for
Flood Control Plans Based on Climate Change”

Kyocera, Lion Corporation, LIXIL,
ASKUL Corporation, ORIX Asset
Management Corporation,
Kyushu Railway Company,
Mitsui Mining & Smelting

]
& rains, sediment,
1]
o storm surges, etc.) MOE*JMA and Others TClimate Change Observation / Forecast and ORIX Asset Management
o Occurrence of typhoons and P :
= Impact Assessment Integrated Report 2018 -Japan's Climate Change | Corporation,
= cyclones I .
) and Its Impact-] Mitsui Mining & Smelting
IPCCleltlgatlon Pathways Compgtlble with 1.5° C in the Context of ORIX Asset Management
Average sea level rise Sustainable Development, (Mitsul) Corporation
MOE-JMA “Outline of IPCC Fifth Assessment Report -Working Group 1 Mits‘;i Minin‘ & Smeltin
Natural Science Basis-"2014(p.41) (ORIX) 9 9
Water risk by base (flood, p ’ Shin-Etsu Chemical,
drought) WRI “The Aqueduct Global Flood analyzer” YASKAWA Electric Corporation
SedmentS:zzztbe”rigI ccurrence A-PLAT Climate Change Adaptation Information Platform Kyushu Railway Company
Drought Water stress WRI “The Aqueduct’ K_agome., Fur_ukawa Blectric,
Lion Corporation
Changes in the Changes in fish catches in “Shrinking of fishes exacerbates impacts of global ocean changes on .
. N . M Calbee, Furukawa Electric
marine environment general marine ecosystems “(2012)
% The parameters surveyed in the course of support program by the Ministry of the Environment are shown regardless of whether or not they are actually used
4-10 by each company.




[IEA WEO ETP] IEA World Energy Outlook 2020
’ e . H IEA Energy Technology Perspectives 2020
Report on transition scenarios published by the IEA

What is the International Energy Agency (IEA)?

iea
B Organization established in 1974 after the first oil crisis to avert oil supply crises (to establish a stable energy
supply and demand structure) of the member countries.

B The objective is to promote energy security through collective response by members to the physical disruptions
of oil supply.

B Energy-related surveys, statistical compilation, and publication of various reports and books.

M There are 30 members, including Japan.

World Energy Outlook (WEO) Energy Technology Perspectives (ETP)

World Energy
Outlook

Energy
Technology
Perspectives

2020 2020

—_—

‘W Areport on energy supply and demand published 1 aizc\:/gtt)izi the process of energy technology
every autumn. ; mF L "

| . . : ; ocusing on opportunities and challenges for

L World Energy Outlook includes medium and long- | ! expandigg andpzccelerating Soan ene?gy
term energy market forecasts. § !

technologies.

Source: |IEA website
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[The Outline of IEA WE02020]

The 2 °C scenario and 2.7 °C scenario are the main scenarios, and the COVID stagnation
scenario and 1.5 °C scenario are described.

The Scenario in WEO2020 The transition of CO2 emissions in Energy Sector

40

. . <)
The Scenario of Current Policy - ™.
Economic recovery in 2021 from the 30 ‘\\“‘Q'—
influences by COVID Existing T}ncrgy izh'.as(ruuulc and
2_7DS power plants under construction

20

New - i \ .

The Scenario of World Economy

Stagnation Pathwayv for net-zero CO, wissions in ZG\ \

DUe tO COVlD 2010 2020e 2030 2040 2050 2060 2670
The Scenario of Achieving the target of a0
- o
Paris Agreement & Pre-crisis

2DS p .........; ........ i ”‘_,:’:”:“,‘;: ...... ;.‘... fres

35

Delayed Recovery

30

New
Emr‘::;iiir:b The Scenario of Net Zero Emissions
y in 2050 2

2050 case "
(NZE2050) 1.5DS

20
2015 2020e 2025 2030

Source: IEA Website
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[The Outline of IEA WEO 2020: Delayed Recovery Scenario (DRS)]
DRE expects a 10% reduction in GDP due to COVID, a reduction in fuel consumption based
on it, and changes associated with it.

Figure 1.2 >  Gross domestic product and primary energy demand

by scenario Table 2.1 = Real GDP average growth assumptions by region and scenario
Gross domestic product Change versus pre-crisis in 2030 —L o
§ 150 2010-19 2019-25 2025-30 2019-40 2019-40
- North America 23% 14% 20% 19% 14%
wooo e P S -5%
Q125 United States 2.3% 1.3% 19% 1.7% 14%
o
o IR, | /1 Central and South America 10% 18% 3.1% 27% 22%
®
B 100 gt ie Brazil 0.7% 12% 3.1% 28% 20%
c
- -15% Eurcpe 19% 14% 15% 15% 11%
75 -20% European Union 1.6% 1% 13% 13% 0.9%
2020e 2025 2030 World EMDE Advanced Africa 3.1% 26% 44% 3.9% 3.5%
econom|cs South Africa 15% 10% 28% 23% 19%
Energy demand Change versus pre-crisis in 2030 Middle East 209 119 319 259 219
g 150 Eurasia 2.2% 16% 21% 20% 16%
-
.-:,', 5% Russia 16% 12% 16% 15% 11%
g 125 Asia Pacific 5.5% 42% 3.9% 4.0% 35%
I
o -10% China 72% 49% 3.6% 40% 36%
£ 100 India 6.6% 4.5% 5.7% 5.4 4.9%
E 15% a 6% 5% 5.7% 5.4% 9%
Japan 10% 07% 09% 0.8% 0.6%
75 1 -20% b
2020e 2025 2030 Coal Gas  Oil Nuclear Ren. Southeast Ada 5.1% 47% 41% 42% 36%
o % ”
------ Pre-crisis STEPS = DRS Reaching 2019 levels ik i et s Cam) ()
A weaker economic ouflook puts many aspects of global energy into slow motion @

GDP will recover to 2019 levels in 2023. Energy demand will return to 2019 levels in

The Scenario of World Economy Stagnation due to COVID

2025. World economy shrinks 10% of STEPS in 2040

Source: IEA World Energy Outlook 2020
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[Parameters in IEA WEO 2020 1/13]) (__1EA Worid Energy Outiook 2020 _ |
Carbon price, CO2 emissions 1/3

Timeframe Country/region

CO2
emissions

Catego Datasets
o8 Past| 20 | '30 | *40 | 50 | ‘60 | '70 |Global ?e"era Japan
areas
Carbon price [CO2 prices in selected regions by scenario ($2019 per tonne) O O
Energy-sector and industrial process CO. emissions by recovery trajectory 0|00 e}
CO. emissions from energy infrastructure in use and power plants under ololo o
construction operated in line with past practice
Large methane emissions from oil and gas operations detected by satellite in olo o
2019 and 2020
CO2 emissions reductions in the Sustainable Development Scenario and Net o 1) o
Zero Emissions by 2050 case, 2019-2030
Key estimated energy demand, CO. emissions and investment indicators, 2020 olo o
relative to 2019
CO. emissions from existing energy infrastructure and power plants under ololo o

construction operated in line with past practice

Change in CO. emissions by sector, 2019-2030, and average annual
investment 2021-2025 in the Sustainable Development scenarios in WEO-2019
and WEO-2020

@)
(@)
e}

Historical and projected CO: emissions from energy infrastructure in use and

. - ’ . O|O0O|O|O|O|O|O| O
power plants under construction operated in line with past practice
CO2 emissions reductions in the Sustainable Development Scenario relative to ololo o
the Stated Policies Scenario
CO. emissions from coal-fired plants and average annual change by scenario | O | O | O ©)
CO. en_wissions from selecte_d _transport n_wodes in the Sustainable Development ololo o
Scenario and the Stated Policies Scenario
Direct and indirect CO» emissions in buildings in the Stated Policies and the ololo o
Sustainable Development scenarios
Direct CO. emissions reductions in selected sectors in the Sustainable ololololo o

Development Scenario

4-14 Source : IEA World Energy Outlook 2020



[ IEA World Energy Outlook 2020 ]

[ Parameters in IEA WEO 2020 2/13])
CO2 emissions 2/3

Timeframe

Country/region

Category Datasets

Past| '20 | '30 | 40 | '50 | '60 | 70 |Global| S€Y8"@ | japan
areas

Energy and industrial process CO. emissions and reduction levers in ol o
the scenarios

CO: emissions reductions by sector in the NZE2050, 2019-2030

Behaviour change measures and impact on CO. emissions in the
NZE2050 to 2030

Impact of behaviour changes on CO: emissions in the NZE2050

(©)
(@)
Global primary energy demand and CO2 emissions in 2030 O
(@)
(©)

o |0l O |O|lO| O

Global frequency distribution of car trips by length and corresponding
cumulative CO. emissions

Impact on CO: emissions from reducing space heating temperature ol o
settings by 3 ° C in the NZE2050

emissions (Change in annual global energy consumption and CO. emissions from olo o
one day of home working per week

O
O

CO2

CO. emissions from passenger aviation by flight duration and trip o o o
purpose in 2018 and in the NZE2050 in 2030

Announced net-zero CO: or GHG emissions by 2050 reduction targets (@) ©)

Remaining CO. emissions in selected sectors in the European Union in o o
the Sustainable Development Scenario in 2050

Global energy demand and CO. emissions trends in the Stated Policies
Scenario to 2030 O| O | O @]

Cumulative energy efficiency savings in selected regions in STEPS 0| 0| O e}

4-15 Source:|IEA World Energy Outlook 2020

[ IEA World Energy Outlook 2020 ]

[ Parameters in IEA WEO 2020 3/13]
CO2 emissions 3/3, Energy demand 1/5

Timeframe Country/region

Cat Dataset:
SE90H SESES 20 | 30 | 40 | 50 | 60 | '70 | Global | S€8™@!| japan
areas
CO. emissions and carbon intensity in the power sector in selected ololo o
regions in the Stated Policies Scenario
Reductions in GHG emissions attributable to changes in natural gas ololo o
CO2 supply and use in the Sustainable Development Scenario, 2019-2040
emissions (Change in CO. emissions by effect in the Delayed Recovery Scenario o o

relative to the Stated Policies Scenario
Energy sector and industrial process CO. emissions in the scenarios, olo o
2010-2030
Total primary energy demand by fuel and scenario @) O @)
Gross domestic product and primary energy demand by scenario o |0 @) O
Oil demand by scenario and changes by key sector o |0 O
Changes in natural gas demand by driver in the Stated Policies and olo o
Sustainable Development scenarios, 2019-2040
Share of global energy demand affected by full or partial o) o

Energy |[lockdowns, 2020

demand L . .
Liquids demand and supply in 2020 relative to 2015-2019 o|O e}
Year-on-year change in weekly electricity demand in o o
selected countries, 2020
Change in electricity demand by region O O O
Change in renewables and nuclear power generation and fossil fuel o) o
demand by region 2019-2020
Changes in fuel consumption for energy and feedstock use in industry in olo o
the Sustainable Development Scenario, 2019-2030

416 Source: IEA World Energy Outlook 2020



[ IEA World Energy Outlook 2020 ]

[ Parameters in IEA WEO 2020 4/13)
Energy demand 2/5

Timeframe

Country/region

Catego Datasets
9o Past| '20 | '30 | 40 | 50 | 60 | 70 | Global | SV | Japan
areas

Primary energy demand in the scenarios OoO| 0| O O
Total final energy consumption by sector in the NZE2050 oO|0O0 | O e}
Differences in fossil fuel demand in the scenarios in 2030 ©) o
Efficiency improvements in heavy industry and share of lowcarbon o
hydrogen used in ammonia and methanol production
Retrofit of existing floor area (left) and share of heat pumps to meet ololo o
space heating energy needs (right)
Total final consumption in the Stated Policies Scenario, 2019-2030 O| 0| O @]
Changes in primary energy demand by fuel and region in the Stated ololo o
Policies Scenario, 2019-2030

di?ﬁ;% Total primary energy demand by key fuels in the Stated Policies olo o
Scenario relative to the WEO-2019, 2030-2040
Key post-COVID uncertainties affecting oil demand (@)
Key post-COVID uncertainties affecting natural gas demand (e)
Key post-COVID uncertainties affecting coal demand e}
Key post-COVID uncertainties affecting modern end-use renewables O
Global oil demand in the States Policies Scenario 0|0 |0 0]
Oil demand by sector in the Stated Policies Scenario, 2019-2030 O| 0| O e}

Source: IEA World Energy Outlook 2020
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[ IEA World Energy Outlook 2020 ]

[ Parameters in IEA WEO 2020 5/13)
Energy demand 3/5

Timeframe

Country/region

Categor Datasets
9o Past| 20 | 30 | 40 | 50 | '60 | '70 | Global [S€¥"™®| japan
areas

Impacts of deferred car sales on oil demand relative to pre-crisis projected o o
trends, 2020 and 2025
Oil demand for trucks and key drivers of change in the Stated Policies Scenario o o o
Reduction in aviation oil demand due to behavioural changes O o (e}
Drivers of changes in transport oil demand and impacts of behaviour changes in ololo o
the Stated Policies Scenario
Change in natural gas demand by sector in STEPS, 2019-2030 OO | O O
Drivers of change in natural gas demand in the power sector in STEPS in ololo o
advanced and emerging economies, 2020-2030
Change in natural gas demand in industry by key driver in STEPS, 2019-2030 O| O | O O

Energy

demand  |cog| consumption by sector (2010-2030) O| 0| O (@)
Annual change of coal demand by region (2020-2030) O| O | O O O
Heat supply in residential and industry O o O
/Annual change in final demand and avoided demand through energy efficiency ololo o
by sector in the Stated Policies Scenario
Global electricity demand and share of electricity in total final consumption in the ololo o
Stated Policies Scenario
Annual change in global electricity demand by sector in the ol o o
Stated Policies Scenario
Changes in electricity demand in selected regions in the Stated Policies ololo o
Scenario

4-18 Source:|EA World Energy Outlook 2020



[ IEA World Energy Outlook 2020 ]

[ Parameters in IEA WEO 2020 6/13])
Energy demand 4/5

Timeframe Country/region

Category Datasets
Past| 20 | '30 | 40 | '50 | 60 | '70 | Global [5¢*®™@| yapan
areas

Drivers of electricity demand in emerging market and developing economies in the olololo o
Stated Policies Scenario
Drivers of electricity demand in advanced economies in the Stated Policies olololo o
Scenario
Recent revenue trends for transmission system operators 1o o
in selected regions
Global oil demand by scenario and declines in supply from 2019 O|O0O|O|O o
Changes in oil product demand by type and call on refineries in the Stated Policies Ie) Ie) o
Scenario
Refinery runs and capacity at risk in selected regions in the Stated Policies o ol o o o
Scenario
Breakeven costs of non-associated gas resources developed for domestic

E consumption in selected Middle East countries in the Stated Policies Scenario, Ol O | O (@]

Nergy - 12020-2040

demand
Global liquefaction capacity versus total LNG demand by scenario O|]O0O|O]| O (@]
Demand for hydrogen from electrolysis and fossil fuels with CCUS by scenario o | O O
Change in energy demand in the Delayed Recovery Scenario relative to the Stated ol o o
Policies Scenario
Energy demand by sector and region in the Delayed Recovery Scenario compared o o
with the Stated Policies Scenario
Global oil demand by scenario and sector to 2030
Global electricity demand by scenario and sector to 2030
Global natural gas demand by scenario and sector to 2030 O|O| O O

419 Source: IEA World Energy Outlook 2020

[ IEA World Energy Outlook 2020 ]

[ Parameters in IEA WEO 2020 7/13)
Energy demand 5/5, Energy mix , Price of key commodities/products

Timeframe

Country/region

Category Datasets
Past| '20 | '30 | '40 | 50 | 60 | '70 | Global S:r‘g:' Japan
Coal demand in the DRS and reduction in 2030 by sector relative to 1o ol o o
Energy the STEPS
demand
Global total final consumption of renewables by scenario, 2030 O (@]
Energy sector transformation in advanced economies (top) and o) o) o
emerging market and developing economies (bottom)
Total primary energy demand in the Stated Policies Scenario, 2019 1) 1) o
and 2030
Change in total primary energy in the States Policies and 1o ol o o
. |Sustainable Development scenarios, 2019-2030
Energy mix
Growth of renewable energy by sector and by source in the Stated o ol o o
Policies Scenario
Renewables, nuclear and coal shares of global electricity supply in 0 ol o o
the Stated Policies Scenario, 2010-2030
CAAGR of key energy intensity and efficiency indicators by sector ol o o
and scenario, 2020-2030
Fossil fuel prices by scenario O o | O O O
Price of key (Selected fossil fuel prices in 2019-2020 o | O ©)
commodities
Iproducts [Changes in payback period for key efficiency measures under low o
fossil fuel prices
Difference in natural gas import costs in China and the European 1) 1o o
Union under 100% spot or 100% oil-indexed prices

Source:IEA World Energy Outlook 2020
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[ IEA World Energy Outlook 2020 ]

[ Parameters in IEA WEO 2020 8/13]
Predictions on production and sales 1/4

Timeframe Country/region

Catego Datasets
o Past| 20 | '30 | '40 | '50 | '60 | 70 | Global [$€Y8™@! japan
areas
Average annual solar PV and coal annual capacity additions worldwide 1) o o o
and electricity generation by scenario
Estimated present value of future oil and natural gas production to 1o o
2040 by scenario
Real GDP average growth assumptions by region and scenario O|O|O|O (@]

Evolution of global GDP forecasts for 2020 and historical context @] O O

Changes in cost of capital macro indicators for selected countries,

2019-2020, and their indicative impact on the levelised cost of new o | O O

onshore wind

Changes in the global average emissions intensity of oil and gas

Predictions operations between 2019 and 2030 in the Sustainable Development
o Scenario

production |Average annual solar PV and wind capacity additions in the

and sales |Sustainable Development Scenario to 2030

Global installed solar PV capacity by scenario, 2010-2030, and annual
solar PV capacity additions in the NZE2050

Use of fossil fuels for industrial process heat in 2019 and in the three
scenarios in 2030

©)
@)
©)

IAnnual electric and fuel cell vehicle sales in the three scenarios

Global growth in selected energy-related activities in the Sustainable
Development Scenario, 2019-2030

Electricity generation in the United Kingdom historically and in the o) 1)
CCC’s “Further Ambition” scenario in 2050

Electricity generation by source in the European Union in the o o o o
Sustainable Development Scenario, 2019-2050

4-21  Source:IEA World Energy Outlook 2020
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[Parameters in IEA WEO 2020 9/13]
Predictions on production and sales 2/4

Timeframe

Country/region

Catego Datasets
SO Past | 20 | 30 | 40 | '50 | '60 | '70 |Global S;‘g:' Japan

Business models and indicative WACCs of solar PV projects, 1) o
2019

Electricity outlook in the Stated Policies Scenario, 2019-2030

O

Global average annual power capacity additions in the

Stated Policies Scenario

Solar PV and wind power capacity additions in the Stated Policies
Scenario

Power capacity in India by source in the Stated Policies Scenario

oO|lO0|0O0|0O]|O

/Average annual coal-fired power capacity additions and
retirements by region in the Stated Policies Scenario, 2011-2030
Nuclear power installed capacity, capacity additions and
retirements in the Stated Policies Scenario, 2019-2030
Indicative WACC for utility-scale solar PV projects with revenue
support

Utility-scale solar PV LCOE under revenue support mechanisms,
2020 FID

Power system flexibility needs in selected regions in the Stated
Policies Scenario, 2020-2030

Battery storage capacity and share of variable renewables in
selected regions in the Stated Policies Scenario

oO|O0o|O0O|O|0O]|O
O

Predictions
on production
and sales

ojojo|O0|0O|O

oO|O0O|O| OO
e}

Fuel supply by scenario O

Estimated present value of future upstream net income for o o
publicly listed companies by scenario to 2040
Differences in US tight crude and condensate production at o o o o
\various levels of average annual investment to 2030

4-22  Source:IEA World Energy Outlook 2020
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[ Parameters in IEA WEO 2020 10/13]
Predictions on production and sales 3/4

Timeframe Country/region

Category Datasets Several

40 | ’50 | '60 | '70 | Global Japan
areas

nY
[V

7]

2
N
(=}
()
o

Indicators of financial resilience and changes in production for selected
producer economies in the Stated Policies Scenario

(@)
(@)
@)

O

Oil production by type and region in the Stated Polices Scenario

Top-12 oil-producing countries in the Stated Policies Scenario, 2019 and

2040

Changes in natural gas production in the Stated Policies Scenario, 2019-

2030

Changes in natural gas production for today’s ten-largest producers in the
Stated Policies Scenario, 2019-2040

Share price and cost of long-term debt for selected coal companies

o
o|O0|O|0O]|O

Predictions |Coal production by key country
on production
and sales  [Sypply of low-carbon fuels by scenario

Biomethane production by region in the Stated Policies Scenario and
sensitivity on cost-competitive volumes available in 2040

Cost gap to be bridged between the costs of delivered lowcarbon and o
merchant hydrogen in Europe, 2020 and 2030

oO|lo0o|O0O|O0O|O0O|]O|O|O

Real gross domestic product by scenario, 2019-25

Reduction in oil production by selected regions in the Delayed Recovery
Scenario relative to the Stated Policies Scenario, 2030

Electricity generation mix in the Delayed Recovery Scenario relative to the o
Stated Policies Scenario, 2019-2030
Change in natural gas export revenue in selected regions in the Delayed ololo
Recovery Scenario relative to the Stated Policies Scenario, 2020-2040

423 Source: IEA World Energy Outlook 2020

@)
o|o0|O0O|O0O|O|O
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[Parameters in IEA WEO 2020 11/13]
Predictions on production and sales 4/4, Technology, Policy/Regulation 1/2

Timeframe

Country/region

Category Dataset
arasers von | 20 | an | en | wa | - Several
Past| 20 | '30 | 40 | '50 | '60 | '70 | Global — Japan

Net income from oil and gas in selected producer economies in ololo o

FreclE e successive World Energy Outlook scenarios for 2020-2030

on production
and sales |Acquisitions and refinancing of energy supply projects

Evolution of selected technologies in the Sustainable Development
Scenario and Net Zero Emissions by 2050 case

Capital costs for selected energy technologies in 2040 relative to 2019

O|O0|O|O
@)

Coal-fired electricity generation by technology in the NZE2050

Share of most efficient available technologies in cumulative residential
equipment sales, 2020-2030
Evolution of selected end-use technologies in the European Union in o o 0 o
the Sustainable Development Scenario, 2050
Estimated technically avoidable methane emissions for selected 0
companies by type of asset, 2019
Variation of low-carbon hydrogen production capacity with project o o
capital budget and technology choice, 2020
Average annual energy investment by economy and instrument by ololo o o
scenario
Average annual energy investment in the Sustainable Development o o
Scenario
Policy/Regula|Clean energy-related investment in the Sustainable Development o o
tion Scenario, 2025-2030

@)
O|O0O|O|O]|O

Technology

o

Key financing issues and strategies to bridge investment gaps O

Selected new energy-related policies adopted in 2019 and 2020 by olo o
country

Source: IEA World Energy Outlook 2020
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[Parameters in IEA WEO 2020 12/13]
Policy/Regulation 2/2, Air pollution, Other 1/2

Timeframe Country/region

Category Datasets S |
Past| 20 | 30 | 40 | ’50 | 60 | 70 | Global | > Japan
areas
Global power sector investment in the Stated Policies Scenario 0|0|0|O )
Redoubling efforts to shift to a sustainable electricity pathway ©ol0|0 o)
Length of new and replaced electricity network lines by selected region in ololo o
the Stated Policies Scenario, 2019-2030
. Annual investment in electricity networks by sector in
Pohc;t/i/oRneguIa the Stated Policies Scenario o e ©
Historical and planned investments in large-scale CCUS projects, 1980- ololo o
2030
Impact of a longer pandemic on global grid investments and revenues o|O0|0O ©)
Global energy supply investment by sector in the Delayed Recovery
Scenario and average annual change relative to the Stated Policies oO|O0|O0O (@)
Scenario
Air pollution emissions by pollutant and related premature deaths, 2019 o o o
and 2030
. . |Premature deaths from air pollution by region and air pollution emissions
A pellLer by pollutant and scenario, 2019 and 2030 ©|© © ©
PM2.5 levels in selected cities in 2015 and in the SDS in 2030, and o o
change in PM2.5 during lockdowns
Annual changes in population without access to electricity in sub-Saharan olo o
Africa by scenario
New reported COVID-19 cases by region ©) (©]
S People with access to electricity in Asia and Africa at risk of losing the o o
ability to pay for basic electricity services in 2020
Population without electricity access and sovereign risk in key access olo o
deficit countries

425 Source: |IEA World Energy Outlook 2020

[ IEA World Energy Outlook 2020 ]

[Parameters in IEA WEO 2020 13/13])
Other 2/2

Timeframe Country/region

Category Datasets Several
Past| '20 | 30 | '40 | '50 | '60 | '70 | Global J— Japan

Population without electricity access and sovereign risk in key access olo o
deficit countries
Population without access to energy in the Stated Policies and Delayed ololo o o
Recovery scenarios by region, 2019-2030
Sustainable debt issuance and types of issuers (@) o
Key post-COVID uncertainties affecting efficiency @)

Other Population without access to clean cooking and traditional use of 1o o) o o
biomass per capita by region in the STEPS, 2019-2030
Energy intensity improvements and trajectories 0|0 |0 e}
Population without access to electricity by main countries and regions ololo o o
in the Stated Policies Scenario, 2019-2030
Selected indicators in the Delayed Recovery Scenario 0|0 |0 O
Population without access to electricity and clean cooking by scenario o) o o o
(million)

Source: IEA World Energy Outlook 2020
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[Parameters in IEA ETP 2020 1/9]
CO2 emissions 1/4

[ IEA Energy Technology Perspectives 2020 ]

COo2

Datasets

General |Global primary energy demand and energy-related CO2 emissions, 1971-2020

Past

20

Timeframe

40

’50

‘60 | 70

Global

Country/region

Several
areas

Japan

General |Global energy-related CO2 emissions by region

[¢]

Global energy sector CO2 emissions by fuel and technology in the Sustainable

General Development Scenario, 2019-70

General (Cumulative energy sector CO2 emissions by region and scenario, 2019-70

General 2000-70

Global CO2 emissions in transport by mode in the Sustainable Development Scenario,

o |O| O |0|O

General |g enario, 2019-70

Global industrial energy consumption and CO2 emissions in the Sustainable Development

General the Sustainable Development and Stated Policies scenarios

Global energy consumption and CO2 emissions in long-distance transport by sub-sector in

o| O

General

Global energy sector CO2 emissions reductions by current technology maturity category in
the Sustainable Development Scenario relative to the Stated Policies Scenario, 2019-70

O|O|O|O|O| O|O|O

oO|Oo|O|O|0O| O

o|Oo|O|O|0O| O

oO|Oo|O|O|0O| O

ol Oo0|0O0|0O|0O|O

o

General

Global CO2 emissions reductions by current technology maturity category and sector in the
Sustainable Development Scenario relative to the Stated Policies Scenario, 2040 and 2070

oO|O0|O|O|O|0O|O

o|o0o|O|O|O|0O| O

emissions | General |Global energy sector CO2 emissions by sector, 2019 and 2050

(0]

General (Global captured CO2 emissions by source, 2050

(0]

General ..
zero emissions targets today

Share of energy-related CO2 emissions covered by national and supra-national public net-

oO|Oo|O| O

Specific

sector Global energy-related CO2 emissions by fuel (left) and sector (right), 2000-19

Specific

sector Global CO2 emissions from existing energy infrastructure by sub-sector, 2019-70

sector |Development Scenario, 2040 and 2070

Specific (Global energy sector CO2 emissions by sector and sub-sector/fuel in the Sustainable

sector [2019-70

Specific (Growth in global CO: capture by sector and fuel in the Sustainable Development Scenario,

sector [2019-70

Specific (Global energy sector CO2 emissions by sector in the Sustainable Development Scenario,

o|o0|O|0O|O

Specific [Global direct CO2 emissions in industry by sub-sector and region in the Sustainable
sector |Development Scenario, 2019-70

oO|O0O|O|O|O

oO|O0|O|O|O

oO|lO0|O0|O|O

oO|Oo|O|O|O

4-27 Source: IEA Energy Technology Perspectives 2020

[Parameters in IEA ETP 2020 2/9]
CO2 emissions 2/4

[ IEA Energy Technology Perspectives 2020 ]

Co2
emissions

Sy Datasets

Global

Country/region

Several
areas

Japan

Specific |Global chemical sector direct CO2 emissions and energy consumption in the Sustainable
sector |Development Scenario, 2019-70

(e}

Specific |CO2 emissions from the use phase of buildings by sub-sector and region in the Sustainable
sector |Development Scenario, 2019-70

Specific |Global iron and steel sector direct CO2 emissions and energy consumption in the Sustainable
sector |Development Scenario, 2019-70

Specific |Global cement sector direct CO2 emissions and energy consumption in the Sustainable
sector |Development Scenario, 2019-70

Specific |Decomposition of embodied cement and steel sector CO2 emissions in buildings construction,
sector 2000-20

Specific |CO2 emissions in the buildings and construction value chain in the Sustainable Development
sector |Scenario, 2010-70

Specific [World cement- and steel-related CO2 emissions in the buildings construction sector by scenario
sector |and driver, 2019-70

Specific |Share of vehicle sales covered by fuel economy and/or CO2 emissions standards by vehicle
sector |type and country/region

Global CO2 emissions from trucks by abatement measure (left) and technology readiness level
(right) in the Sustainable Development Scenario relative to the Stated Policies Scenario, 2019-
70

Specific
sector

Specific |Global freight activity, energy consumption and CO2 emissions in international maritime
sector [shipping by vessel type and fuel, 2019

Specific |Global energy consumption and CO2 emissions in international shipping in the Sustainable
sector |Development Scenario, 2019-70

Specific |Share of activity covered by corporate carbon-neutral targets among the largest corporate
sector |players

Specific |Global CO2 emissions locked in by existing energy-related assets by sector measured against
sector |the CO2 emissions trajectory of the Sustainable Development Scenario, 2019-70

Specific

sector Unlocking CO2 at the next investment cycle in key industrial sectors

Amount of|
reduction

The technology portfolio for reducing direct industrial CO2 emissions, 2040 and 2070

Amount of]
reduction

Global CO2 emissions reductions in shipping by mitigation category (left) and technology
readiness level (right) in the Sustainable Development Scenario relative to the Stated Policies
Scenario, 2019-70

4-28 Source: |[EA Energy Technology Perspectives 2020
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[Parameters in IEA ETP 2020 3/9]
CO2 emissions 3/4

Timeframe Country/region
Catego Datasets
IR Past| '20 | '30 | 40 | 50 | 60 | 70 | Global | S¢Y¢™@ | japan
areas

Amounlt of Selected decarbonisation indicators by scenario in 2050 O O O

reduction

Amount of Global CO2 emissions in aviation by abatement measure (left) and technology readiness|

reduction level (right) in the Sustainable Development Scenario relative to the Stated Policies o O O O O o o O

Scenario

Amountof  [Contribution to global energy sector annual CO2 emissions reductions in 2050 by 1) o

reduction current technology maturity category

Amountof  |Global energy sector annual CO2 emissions reductions by type of abatement measure 1) o

reduction and total primary energy demand, 2050

Amount of  [Global energy sector CO2 emissions reductions by measure in the Sustainable o o o 1) 1) o o o

reduction Development Scenario relative to the Stated Policies Scenario, 2019-70

Amount of Global CO2 emissions reductions in the cement sector by mitigation strategy and current o o o 1) 1) o o o

reduction technology maturity category, 2019-70

Amount of  [Global CO2 emissions reductions from electrification by sector in the Sustainable o 1) 1) o o o

reduction Development Scenario relative to the Stated Policies Scenario,2030-70

Amount of Global CO: use for fuel and feedstock production in the Sustainable Development o o o 1) 1) o o o

co2 reduction 'Scenario, 2019-70
emissions Amount of  [Global CO2 emissions reductions from hydrogen by sector in the Sustainable o 0o o ) o o

reduction Development Scenario relative to the Stated Policies Scenario, 2030-70

Amountof  |Global CO2 reductions from bioenergy use in the Sustainable Development Scenario o o o o o o

reduction relative to the Stated Policies Scenario, 2030-70

Amount of  [Global CO2 emissions in the power sector by scenario and decomposition of the o o o 1) 1) o o o

reduction difference by technology type

Amount of  [Global development of electrolyser capacity and CO2 capture from hydrogen by region o o o 1) 1) o o o
reduction in the Sustainable Development Scenario, 2019-70

Amount of Global cumulative CO2 emissions reductions in the buildings sector by mitigation lever

reduction and technology readiness level in the Sustainable Development Scenario relative to the @) O @) @) o o (@)

Stated Policies Scenario, 2020-70

Amount of  |Global CO2 emissions reductions in the chemical sector by mitigation strategy and

reduction current technology maturity category, 2019-70 © © o © o © o ©
Amountof  |Global CO2 emissions reductions in the iron and steel sector by mitigation strategy and o o o o o o o o

reduction current technology maturity category, 2019-70

F‘owe‘r Emissions from US coal-fired power plants, 1990-2018 ] (@]

generation

4-29 Source: IEA Energy Technology Perspectives 2020
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[Parameters in IEA ETP 2020 4/9]
CO2 emissions 4/4, Energy demand

Timeframe Country/region
Catedony petesee Past| '20 | 30 | 40 | 'S0 | %60 | 70 | Global | SV | yapan
C0o2 " CO2 emissions by income quartile (left) and air trips by GDP per capita and region, 2018
emissions Intensity (right) © ©
Primary N .
energy Global total primary energy demand, population and GDP, 1950-2019 o o
Primary  |Annual change in GDP, total primary energy demand and energy intensity in selected o 1) o
energy |countries/regions, 2000-19
Primary \aiopal primary energy demand by fuel, 1925-2019 o o
energy primary 9y y fuel, -
F;:::}?’ Primary demand for low-carbon energy sources, 2000-19 ] o
F;:::}?’ Primary energy demand by fuel and scenario (Mtoe) ] O (] o
Primary . . o o
energy Global primary energy demand by fuel share and scenario, 2019 and 2070 o
Primary Primary energy demand by region and scenario @) o O (]
energy
Final energy [Final energy consumption by sector, fuel and scenario o] O o O
Energy Final energy Change in global final energy demand by fuel and sector in the Sustainable Development o o o o o
demand Scenario, 2019-70
Final energy Global fl_nal energy (_jemand for hydrogen by segtor and share of hydrogen in selected o o o o o
sectors in the Sustainable Development Scenario
. Final energy demand by fuel shares for total industry and selected sub-sectors in the
Final energy Sustainable Development Scenario, 2019-70 o o o o o o
. Global share of hydrogen and electricity in final energy demand by end-use sector (left) and
Final energy selected adoption metrics of hydrogen technologies (right), 2019 and 2050 © © ©
Renewable |Global bioenergy demand by sector and share of bioenergy use in key sectors in the
energy  |Sustainable Development Scenario, 2019-70 © © © © © © © ©
Specific  |Global transport sector energy consumption by fuel in the Sustainable Development o o o o o o o o
sector Scenario, 2019-70
Specific  |Global heavy-duty trucking energy demand by fuel and average vehicle efficiency in the o o o o o o o o
sector Sustainable Development Scenario, 2019-70
Specific  |Global aviation fuel consumption in the Sustainable Development Scenario and total fuel o o o o o o o
sector use in the Stated Policies Scenario, 2019-70
General Global hydrogen prod_uctlon by fuel and hydrogen demand by sector in the Sustainable o o o o o o o o
Development Scenario, 2019-70

Source: |IEA Energy Technology Perspectives 2020
4-30



[ IEA Energy Technology Perspectives 2020 ]

[Parameters in IEA ETP 2020 5/9)
Energy mix , Price of key commodities/products , Predictions on production and sales 1/2

Datass Past |20 | *30 | 40 | *50 | 60 | ‘70 | Global | 568" | japan
areas

Growth in global electricity consumption by sector and scenario and electricity share in total o o o o o) o o o
final consumption in the Sustainable Development Scenario
Contribution of residential cooling and electric vehicles to net electricity load in China in the o 1o
Sustainable Development Scenario, 2030
Coal-fired electricity generation from existing plants in the Stated Policies and Sustainable o) ol o o o o o o)
Development scenarios, 2019-70
Global cumulative investment in selected energy infrastructure in the Sustainable 1) 1)
Development Scenario
The effect of battery and fuel cell prices on total cost of ownership of heavy-duty trucks in 0o
long-haul operations
Capital cost reductions of selected clean energy technologies at early stages of adoption in 0o
the Sustainable Development Scenario, 2019-30
Projected synthetic kerosene production costs from different sources and impact of o)
electricity costs and full-load hours, 2050

Power supply

Power supply

Coal

xiw ABiaug

Investment

Specific sector|

SP

npoid/sal

IPOWWOD
Aoy

10 9214

Specific sector|

e}

Power supply

Gas US production of shale oil* and gas, 2000-19

General Production growth in key heavy industries, 2000-30

Period from first prototype to market introduction for selected technologies, including the
quickest examples in recent developments

e}
e}

General

Renewable
energy
Renewable
energy
Renewable |Global hydrogen production by technology in the Sustainable Development Scenario, 2019-

energy 70
Renewable
energy

O|O|0O|0O
o
O

Global biofuels production by technology in the Sustainable Development Scenario, 2019-70;

Global hydrogen production and demand in the Sustainable Development Scenario, 2070

Production of hydrogen-based fuels in the Sustainable Development Scenario, 2019-70

Specific sector|Light-duty vehicle market share by size segment, 2005-17

o|O0|O|O
o|0o|O0|O|O|O|O|O

Specific sector|Age profile of global production capacity for key industrial sub-sectors

seles pue uojonpoid uo suondipald

O|O0|0|O| O

Specific sector|Age profile and geographic distribution of road transport vehicles

Reduction in global steel and cement demand through material efficiency gains by stage in
Specific sector|the supply chain in the Sustainable Development Scenario relative to the Stated Policies O
Scenario in 2070

(¢]

Specific sector|Global copper and lithium demand by sector and scenario O o| O O o O O

4-31 Source:|EA Energy Technology Perspectives 2020
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[Parameters in IEA ETP 2020 6/9)
Predictions on production and sales 2/2

SELEEE Past| 20 | '30 | 40 | *50 | '60 | 70 | Global | S€¥®@ | japan
areas

Global primary chemical production by scenario and plastic

demand by market segment, 2019-70 ©|0|0]0]0 100 ©
Global primary chemicals production routes by energy feedstock

in the Sustainable Development Scenario, 2000-70 ©|0)0 101000 O
Levelised cost of ammonia and methanol production under o
varying techno-economic assumptions
Specific sector|Global steel production by region and end use, 2019-70 ojlojo|jOo0|O|O]|O (e}
Global steel production by route and iron production by

technology in the Sustainable Development Scenario, 1990-2070 clejejejoejeo
Levelised cost of steel production for selected production routes
when they reach commercialisation

Levelised cost of steel production for selected production
pathways at varying gas, electricity and CO2 prices

Specific sector |Global cement production by region and end use, 2019-70 o o O
Global cement production by technology and material

composition in the Sustainable Development Scenario, 2000-70 ©|10]0]0]0 1010
Levelised cost of cement production under varying techno-
economic assumptions

Projected year-to-year growth of residential construction activity
in 2020 relative to 2019

Specific sector [Heavy-duty truck fleet and share of road fuel demand, 2019

Specific sector

Specific sector

Specific sector

Specific sector

Specific sector

Specific sector

Specific sector

Specific sector

Specific sector

se|es pue uononpo.d uo suonoIpald

Specific sector [Growth of revenue passenger-kilometres by region, 2013-19
Share of flights and fuel use in overall commercial passenger
aviation, 2017

Specific sector |Levelised production costs of sustainable aviation fuels in 2050 O
Heating equipment sales share and share of near-zero energy o) o o o o
buildings by region in the Sustainable Development Scenario
Global share of vehicle activity electrified by mode in the Faster
Specific sector {Innovation Case relative to the Sustainable Development O O
Scenario, 2050

O |0|0| O

Specific sector

o

Specific sector

4-32 Source:|IEA Energy Technology Perspectives 2020



[Parameters in IEA ETP 2020 7/9])
Technology 1/2

[ IEA Energy Technology Perspectives 2020 ]

Several

Past| '20 | '30 | '40 | '50 | ‘60 | ‘70 | Global i~ Japan
General Global power generation by fuel/technology in the Sustainable Development olololo ol o o
Scenario, 2019-70
General §(|J670()mc'ty generation mix by region, fuel/technology and scenario, 2019 and 1) Ie) o o
Four stages of technology innovation, feedbacks and spillovers that improve
General > . . (@)
successive generations of designs
General Public energy technology R&D and demonstration spending by IEA member 1) o
governments by technology, 1977-2019
General Technology readiness level scale applied by the IEA (@]
Global corporate R&D spending as a share of revenue in selected sectors,
General (@] O
2007-19
General Global early-stage venture capital deals for energy technology start-ups @) o
General Technology readiness level of technologies along the CO2 value chain (e}
4 General Growth rates for revenue and R&D for selected sectors, 2007-12 O O
5 - — — -
g General Time to materiality for.' selected technologies in the Sustainable olololo o
3 Development Scenario
o - T -
8 General Energy tect]nology attributes that can favour more rapid innovation cycles or o
< faster learning
Global CO2 emissions savings by current technology readiness category in
General the Faster Innovation Case relative to the Sustainable Development
Scenario in 2050
Renewable [Technology readiness level of technologies along the low-carbon hydrogen o
energy value chain
Reenneev;/s)l;le Competitiveness of bioenergy for power generation and biofuels, 2050 (e}
Reenneev:g)llale Technology readiness level of technologies along the bioenergy value chain (e}
Renewable |Role of hydrogen and liquid and gaseous biofuels in the Sustainable o Ie) o
energy Development Scenario
Renewable |Hydrogen production costs by technology in the Sustainable Development o
energy Scenario, 2019 and 2050
Renewable |Issuance of patents for low-carbon energy technologies in selected o o
energy countries/regions
4-33 Source:IEA Energy Technology Perspectives 2020
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[Parameters in IEA ETP 2020 8/9]
Technology 2/2, Policy/Regulation
90 Ve Past | 20 | 30 | 40 | 50 | 60 | 70 | Global | 388" japan
areas
Renewable |Number of clean energy technology designs and components analysed in
energy the "ETP Clean Energy Technology Guide"
Renewable [Technology readiness level of technologies along the low-carbon electricity
energy value chain
Specific sector |Status of the main emerging technologies in the chemical sector o |O0]|O @)
Specific sector [Status of main emerging technologies in the iron and steel sector O |O]O [®)
Specific sector [Status of main emerging technologies in the cement sector O |O|O [®)
Specific sector |Logistic companies and electric trucks o |O0]|O [©) @)
o Specific sector |Status of the main emerging technologies in heavy-duty road freight O |O0O[|O0O]|O]|O [©)
Q | Specific sector |Status of main emerging technologies in shipping o| O [®)
3 |Specific sector |Status of the main emerging technologies in the aviation sector [®) ®)
& Fossil fuel |Age structure of existing fossil power capacity by region and technology [®)
< Reduction in capital cost since 2010 for PV and wind power generation
Investment . o @)
technologies
Investment Average anr_1ua| investment in technolog_les by technology readiness level o o
in the Sustainable Development Scenario
Amount of  |Unit cost reductions for selected technologies in the Sustainable o) o o
reduction  |Development Scenario, 2020-70
Amount of Contribution of material efficiency to reducing cumulative cement and steel
] demand for buildings construction in the Sustainable Development O |O0O|O0O|O|O|O]|O @)
reduction -
Scenario, 2019-70
Policy A policy framework for achieving deep emissions reductions in industry @)
D Policy Government carbon or climate neutral targets by legal status O
5 Policy Governing process for a strategy towards net-zero emissions
b3 . Core target areas for policy instruments to advance a net-zero emissions
2 Policy .
a strategy by technology maturity level
5% Polic Number of clean energy technology designs and components analysed in
g Y the "ETP Clean Energy Technology Guide"
Policy Technology readiness level of technologies along the low-carbon electricity| olo o
value chain

4-34 Source:|EA Energy Technology Perspectives 2020
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[Parameters in IEA ETP 2020 9/9]

Other
REIEEE Past |20 | *30 | 40 | 50 | 60 | 70 | Global | S€¥€™@ | japan
areas

Global average energy intensity in selected

General end-use sectors, 2000-19 © ©

General  [Typical lifetimes for key energy sector assets ®)
Value and number of global energy-related

General  |venture capital deals (early and late stage)by | O | O O
semester and year

Building stock by year of construction and 1) )
share of stock that remains in 2050

Age profile and geographic distribution of
aircraft

Total cost of ownership of hydrogen, ammonia o o
and electric vessels by ship type, 2030
Passenger aviation activity by region in the

Sustainable Development Scenario, 2019-70 ©|0]0]C|09|0]0 ©
Heavy-duty truck fleet by powertrain in the o) o) 0 o
Sustainable Development Scenario

Total cost of ownership of heavy-duty trucks

Specific sector

Specific sector

Other Specific sector

Specific sector

Specific sector

Rir:]iv'\_/able by low-carbon fuel in the Sustainable O O O
9y Development Scenario, 2040 and 2070
Change in average annual energy-related
Investment investment by sector and decade in the ololololololo o

Sustainable Development Scenario relative to
the Stated Policies Scenario

Source: IEA Energy Technology Perspectives 2020
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[PRl |PR] [ PRI The Inevitable Policy Response ]
The scenario announced by PRI in September 2019 about Climate-related
policies that can occur in the short term

B Principles for Responsible Investment (PRI) is an initiative by the world’ s investors that
aimed at “Institutional investors incorporating ESG problems into investment decision and
behavior as a shareholder, improving long—term performance, and fulfilling more trustee
responsibilities”

(@]
i
%

* The Inevitable Policy Response: u
Policy Forecasts

PRI inaugurated the Inevitable Policy Response (IPR) as a project that investors prepare
for the climate-related risks that can potentially appear in the short term. Forecast Policy
Scenario (FPS) scenario that describe the impact of policies expected to be announced
between 2023-2025 on the timeframe of 2025-2050

B The scenario includes the perspective of “How it affects the economy” “Which sectors are
most exposed to risk”_ “Which assets will be affected”

PRI:The Forecast Policy Scenario (FPS)
8 types of forecast policies

Coal Phase Out Sales ban on ICE Carbon price ees,
Decarbonization

"'4"
o

.. GHG removal based :
Energy efficiency on land use Agriculture
{ . % g 1
L4 & it 3

Source: PRI Awareness Working Group “Introduction of ESG Investment Standards” (2013), "The Inevitable Policy Response : Policy Forecasts ” , PRI(2019.9)
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[ PRI The Inevitable Policy Response ]

[Parameters in PRI IPR 1/5]
Carbon pricing, Energ_;y demand

eirame Several : : '... S
#1 # Global oo Japan a

Ce.".bon Carbon pricing uss o o (o] Policy
pricing Forecasts

Coal demand by sector (Electricity, Industry, Other) million tonnes |,y ;o5 /30 351140 1145 150| O p.27, 52

coal per year

Oil demand by sector (Transport, Industry, Buildings, Other) MMbbl/d 20/'25/'30/'35/'40/'45/'50 (o] p.28, 46

Gas demand by sector (Electricity, Buildings, Industry, Other) bcm peryear |'20/'25/'30/'35/'40/'45/'50 (o] p.30, 55

Industry fuel mix (Coal (unabated) , Coal CCS, Gas (unabated), . . . . . . .

Gas CCS, Oil, Biomass, Heat, Electricity, Hydrogen) EJ per year 20/'251'30/'35/'40/'451'50 © p.34,67

Hydrogen contribution of energy demand in hard-to abate

sectors (Iron and steel, Non-metallic minerals, Chemicals) % 50 O p.35,71

(Hydrogen, Other fuels)

Biomass Availability EJ 20/'25/'30/'35/'40 /'45/'50 (o] p.39, 74, 84
Energy E)l;;’rlaa?/bi:?rgy demand (Coal, Oil, Natural Gas, Biomass, Other EJ per year 20/'25/'30 /'35 / '40 / '45 | '50 o p.44
demand Primary energy demand (Coal, Oil, Natural Gas, Biomass, Other

low-carbon)(IPR FPS, IEA NPS, IEA SDS, Shell Sky, Statkraft |EJ per year 40 (o] p.45

Scenario)

Oil use by sector, FPS and comparator scenarios (Transport,

Industry, Buildings, Total, Other) (IPR FPS, IEA SDS, Shell Skye/MMbbl/d ‘40 o p.47

BP Energy Outlook, OPEC Reference case)

Coal demand by sector, IPR FPS vs comparators (Electricity, million tonnes 40 o 53

Industry, Other, Total) (IPR FPS, IEA NPS, IEA SDS, Shell Sky) |coal per year P

Coal demand by industry sector (Non-metallic minerals, Iron and million tonnes

steel, Chemical and petrochemical, Pulp and paper, Non-ferrous coal per vear ‘40 (o] p.54

metals, Autogeneration, Other industry) pery!

Gas use by sector, FPS and comparator scenarios (Electricity, .

Buildings, Industry, Other) (IPR FPS, IEA NPS, IEA SDS) bom per year |40 © p.56

Sources: PRI “The Inevitable Policy Response: Forecast Policy Scenario”, “The Inevitable Policy Response: Policy Forecasts”
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[ PRI The Inevitable Policy Response ]

[Parameters in PRI IPR 2/5])
Energy mix 1/2

# #2 SHEME Global | Several| japan page
areas

Electricity generation by fuel (Low-carbon, Gas, Coal) % 20/'25/'30/'35/'40/'45 / '50 (e} p.27, 52
Electricity generation mix (Coal ,Coal CCS, Qil, Gas, Gas CCS, Biomass, |, . . . , , . .
Biomass w/CCS, Nuclear, Hydro, Solar, Wind) % 20/725/'30/'35/'40/'45/'50 o p-31.48
Electricity generation, IPR FPS vs comparators (Coal, Coal CCS, Oil, GaS'Thousand
Gas CCS, Biomass, Biomass with CCS, Nuclear, Hydro, Solar, Wind, TWh ’40 (o] p.49
Other low-carbon) (IPR FPS, IEA NPS, IEA SDS, BNEF NEO)
Generation mix (Western Europe) (Coal, Coal CCS, Oil, Gas, Gas CCS,
Biomass, Biomass with CCS, Nuclear, Hydro, Solar, Wind, Other low- TWh ‘20/'30/'40/'50 o p.50
carbon)
Generation mix (United States) (Coal, Coal CCS, Oil, Gas, Gas CCS,
Biomass, Biomass with CCS, Nuclear, Hydro, Solar, Wind, Other low- TWh ‘20/'30/'40/'50 o p.50
carbon))
Generation mix (China) (Coal, Coal CCS, Oil, Gas, Gas CCS, Biomass, . . . ,
Biomass with CCS, Nuclear, Hydro, Solar, Wind, Other low-carbon) Twh 20/'30/40/'50 o p-50
Generation mix (India) (Coal, Coal CCS, Oil, Gas, Gas CCS, Biomass, . . . .

Energy Biomass with CCS, Nuclear, Hydro, Solar, Wind, Other low-carbon) TWh 20/'30/°40/'50 o p.51

mix Generation mix (Japan) (Coal, Coal CCS, Qil, Gas, Gas CCS, Biomass, . . . ,
Biomass with CCS, Nuclear, Hydro, Solar, Wind, Other low-carbon) TWh 20/'30/'40/'50 © p-51
Generation mix (Canada) (Coal, Coal CCS, Qil, Gas, Gas CCS, Biomass, . . . .
Biomass with CCS, Nuclear, Hydro, Solar, Wind, Other low-carbon) TWh 20/'30/°40/'50 o p.51
Generation mix (Australia) (Coal, Coal CCS, Oil, Gas, Gas CCS, Biomass, . . . ,
Biomass with CCS, Nuclear, Hydro, Solar, Wind, Other low-carbon) TWh 20/'30/'40/'50 o p-51
Nuclear generation R}\‘I’Esa”d 20 /'25/'30 /'35 / '40 / '45 /50 p.58
Nuclear generation by region, 2020 and 2050 (Western Europe, United on
States, Australia, Canada, China, India, Japan, World) TWh per year |20, '50 © o © P-59
World nuclear generation in 2040, IPR FPS vs comparators (IPR FPS, s
IEA NPS, IEA SDS, BNEF NEO) TWhperyear 40 © p-59
Gas generation by region, 2020 and 2050 (United States, China, Western o
Europe, Japan, India, Australia, Canada, World) TWh per year |20, '50 © o © p-60
World gas generation in 2040, IPR FPS vs comparators (IPR FPS, IEA s
NPS, IEA SDS) TWh per year |'40 (@] p.60

Sources: PRI “The Inevitable Policy Response: Forecast Policy Scenario”, “The Inevitable Policy Response: Policy Forecasts”
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[ PRI The Inevitable Policy Response ]

[Parameters in PRI IPR 3/5]
Energy mix 2/2, Price of key commodities/products, Policy 1/2

# #2 Same Global | S€¥eral | jooan page
areas
Coal generation by region (China, USA, India, Western Europe, TWh per . . \ .
Australia, Japan, Canada, ROW) year 20/'30/'407°50 o o P61
Coal generation by region (China, USA, India, Western Europe, TWh per 40 o 61
Australia, Japan, Canada, ROW) year P
Industry fuel mix, IPR FPS and comparator scenarios (Coal
(unabated) , Coal CCS, Gas (unabated), Gas CCS, Oil, Biomass, % ‘40 (o] p.68

Heat, Electricity, Hydrogen) (IPR FPS, IEA NPS, IEA SDS)

Iron and steel sector energy mix (Coal (unabated), Coal CCS, Gas
(unabated), Gas CCS, Oil, Biomass, Heat, Electricity, Hydrogen) EJ per year |20 /'25/'30/'35/'40/'45 / '50 (o] p.69
(IPR FPS, IEA NPS, IEA SDS)

Energy mix |Cement sector energy mix (Coal (unabated), Coal CCS, Gas
(unabated), Gas CCS, Oil, Biomass, Heat, Electricity, Hydrogen) EJ per year |'20/'25/'30/'35/'40/'45 / '50 (o] p.69
(IPR FPS, IEA NPS, IEA SDS)

Biomass demand by sector (Industry, Agriculture, Electricity,

Transport) EJ per year [20/'30/'40/'50 (o] p.72
CCS power generation in the SDS scenario (Coal with CCS, Gas o . , , . .
with CCS, Share of CCS) TWh, % 20/'25/'30/'35/'40 (o] p.73
Coal-fired power generation in the SDS scenario (Coal with CCS- 47y . . .
China, Coal with CCS-ROW, Coal total) TWh 17/°251'30/'351°40 © p.73
Zero—ca_rbon power, Nuclear capacity and renewable power Twh o o Policy Forecasts
generation
Price of key Food Price Index (2020=100) (Index) 20/'25/'30/'35/'40/'45/'50 O p.38, 82
commodities |Share of food in household expenditure % '20/'25/'30/'35/'40/'45/'50 O p.38, 82
/products Bioenergy Price Index (2020=100) (Index) 20/'25/'30/'35/'40/'45/'50 O p.39, 74, 84
phase-out of coal in electricity globally - (®) O Policy Forecasts
ICE sales bans - (o] (o] Policy Forecasts
Carbon Capture and Storage (CCS) and industry decarbonisation - o (o] Policy Forecasts
Policy Energy efficiency - o (o] Policy Forecasts
Afforestation and reforestation Mha o Policy Forecasts
Restoration of degraded Land Mha o o Policy Forecasts
Soil sequestration - o Policy Forecasts

Sources: PRI “The Inevitable Policy Response: Forecast Policy Scenario”, “The Inevitable Policy Response: Policy Forecasts”
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[ PRI The Inevitable Policy Response ]

[Parameters in PRI IPR 4/5])
Policy 2/2, CO2 emissions

# #2 SHame Global | S€¥eral| janan page
areas
Dietary shifts - O o] Policy Forecasts
Policy Mitigation potential }C]:;tCOZe/ O Policy Forecasts
Productivity - (©) Policy Forecasts
Enabling the Green Economy - (©) O O  |Policy Forecasts
Global energy-related CO2 emissions (IPR FPS, IEA NPS, |IEA SDS, Gtco2 |20/'25 /130 /'35 /'40 / '45 / '50 o p.A5
IPCC P1) )
Global GHG Emissions (Land CO2, Land CH4, Land N20, Industrial
Process CO2, Energy net CO2 emissions , CH4 from gas production, |GtCO2e ['20/'25/'30/'35/'40/'45/'50 (o] p.18, 88
Total)
Global energy-related CO2 emissions (IPR FPS, IEA NPS, IEA SDS) |GtCO2 |20/'25/'30/'35/'40/'45/'50 (e} p.19
Global GHG Emissions (Land CO2, Land CH4, Land N20, Industrial
Process CO2, Energy net CO2 emissions , CH4 from gas production, |GtCO2 |2020-2100 (every 5 years) o p.20
Total)
Land use GHG emissions (CO2, CH4, N20, Total Baseline Gt ~
CO2e/year)(IPR FPS) GtCO2e (2020-2100 (every 5 years) (o] p.21,79
Global GHG emissions (IPR SPF, IPCC P1, IPCC P2) GtCO2e |'20/'25/'30/'35/'40/'45/'50 (e} p.22, 89
CO2 emissions by sector in 2040 (Power) (Low-carbon generation, s
CO? . Total electricity demand) Gico2 140 © p-26
emissions  |cO2 emissions by sector in 2040 (Transport) (Low carbon fuel share, Gtco2 |40 o 26
Total fuel demand) p-
CO2 emissions by sector in 2040 (Industry) (Low carbon fuel share, Gtco2 |40 o) 26
Total fuel demand) p-
CO2 emissions by sector in 2040 (Buildings) (Low carbon fuel share, Gtco2 |'40 1) 26
Total fuel demand) P
Energy CO2 emissions by fuel (Coal, Oil, Natural Gas, Fossil CCS, ~
Biomass CCS, Net CO2) GtCO2 [2020-2100 (every 5 year) O p.36, 90
Emissions captured globally per year (Power (fossil), Power (biomass), . . . .
Industry) (IEA 2C, IEA B2C, IPCC 2C avg, IPCC 1.5 avg, Shell Sky) GiCO2 20/30/40/'50 ° P-75
Regional land use emissions (Australia, Canada, Developing East
Asia, United States, Western Europe, Africa, Brazil, Central and South|GtCO2e/|, . . . . . B
\/America, Middle East, Mexico, China, Eurasian Economic Union, year 20/7257730/'351'40 /45150 o p.80
Former Soviet Union, India, Other developing Asia)

Sources: PRI “The Inevitable Policy Response: Forecast Policy Scenario”, “The Inevitable Policy Response: Policy Forecasts”
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[ PRI The Inevitable Policy Response ]

[Parameters in PRI IPR 5/5])
Predictions on production and sales, Other

Several page
#1 #2 Global . Japan

Passenger vehicles by powertrain (ICE, ULEV) milion vehicles  [20/'25/'30/'35/'40/'45/'50 (o] p.28, 63
ICE passenger vehicles billion 20/'25/'30/'35/'40/'45/'50 (e} p.29, 46

Predictions on P hicles stock b rtrain, IPR FPS and BNEF

roduction assenger vehicles stock by powertrain, an o )

P salos |scenarios (ICE, ULEV) % 40 © P64
Truck travel by powertrain (ICE, ULEV) Billion vehicle km |20 /'25/'30/'35/'40/'45/ '50 (e} p.65
Truckslstock share by powertrain, IPR FPS and BNEF % 40 o p.66
scenarios
Cumulative afforested land Mha 20/'25/'30/'35/'40/'45/'50 O p.40, 81
Total Forest Land Mha 20/'25/'30/'35/'40/'45/'50 o p.40, 81
Crop Yields tDM/ha 20/'25/'30/'35/'40/'45/'50 (@) p.41
Irrigated area Mha 20/'25/'30/'35/'40/'45/'50 (@) p.41

Regional food price indices (2020=100) (Australia, Canada,
Developing East Asia, United States, Western Europe, Africa,
Other Brazil, Central and South America, Middle East, Mexico, China, |(Index) 20/'25/'30/'35/'40/'45/'50 O p.83
Eurasian Economic Union, Former Soviet Union, India, Other
developing Asia)

Irrigated area by region (Australia, Canada, Developing East
Asia, United States, Western Europe, Africa, Brazil, Central and . B B f B B B

South America, Middle East, Mexico, China, Eurasian Economic Mha 20/725/'30/'35/'40/°45 /750 o p-85
Union, Former Soviet Union, India, Other developing Asia)

Total cropland by region (Australia, Canada, Developing East
Asia, United States, Western Europe, Africa, Brazil, Central and
South America, Middle East, Mexico, China, Eurasian Economic
Union, Former Soviet Union, India, Other developing Asia)

Mha 20/'25/'30/'35/'40/'45/'50 o p.86

Sources: PRI “The Inevitable Policy Response: Forecast Policy Scenario”, “The Inevitable Policy Response: Policy Forecasts”
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[SSP] . . . [ SSP Public Database Version2.0 ]
SSP was developed as a socio-economic scenario based on

recent policies and socio-economic environment

The outline of SSP (Shared Socioeconomic Pathways)

B Based on the issues of the socio-economic scenario “SRES” related to the evaluation of existing climate
change, National Institute for Environmental Studies (Japan), PNNL (US), PBL (Netherland), IIASA (Austria)
and Germany (PIK) has developed SSP™

» SPES has problems such as the old base year (1990) and the inability to reflect recent policies

» SSP considers recent changes in the external environment such as recent policies, vital statistics, GDP,
and urbanization "2, and has relevance to existing socio-economic scenarios such as "SERS" and
"RCPs". Developed as a scenario. It consists of 5 scenarios

5 Scenario Composition of SSP

N
SSP Scenario Scenario Outline "
c 3 .
A scenario that assumes the realization of both international ,g it atms,:fogmm ﬂzs: SP 3:
SSP1 Sustainability mitigation measures and adaptation measures related to climate o % Fossil-fueled Regional Rivalry
change Es Development ARocky Road
[} Taking the Highway
' A scenario that assumes that the current socio-economic growth 5 E % ssp 2:
SSP2 Middle of the Road il i 3o (Intermediate Challenges)
Wwill continue %% Middle of the Road
A scenario that assumes a situation where the country is divided g g,
SSP3 Regional Rivalry and it is difficult to realize international mitigation measures and - % SSP1: K SSP4:
daptation measures - {Low Chatenne) Vdu Chaegee Lomims)
adap g $usta|nabllny Inequa_zl_ity
SsP4 | Inequalit A scenario that assumes an international economic society with o Iaiog he Clesn Rosc AL
quality widening disparities >
. - . - T Socio-economic challenges
Fossil-fueled A scenario that assumes that the international community will " 9
SSP5 : ) for adaptation
Development develop depending on fossil fuels

*1: https://www.nies.go.jp/whatsnew/20170221/20170221.html, *2:_https://unfccc.int/sites/default/files/part1_iiasa_rogelj_ssp_poster.pdf

*3: https://www.carbonbrief.org/explainer-how-shared-socioeconomic-pathways-explore-future-climate-change
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[Parameters in SSP Public Database Version2.0 1/10] | SSP Public Database Version2.0 |
IAM Scenarios Model: GDP, Population, Primary energy, Secondary Energy (Electricity)

Category Unit SSP R "
ni emar
Large Medium Small SSP1 | SSP2 | SSP3 | SSP4 | SSP5
GDP GDP (PPP) — billionUS$2005/yr (o] (@) o (@) o
Population [Population — million o] (o] (o) o] o]
Energy Primary Energy Total EJ/yr 0] 0] 0] 0] 0]
Energy Primary Energy #N/A EJ/yr (0] O A O O Some data (traditional, COS) is not available in SSP3
Energy  |Primary Energy Coal (Total / with CCS /without CCS) EJlyr o] [e] A [e] O [ Some data(CCS) is not available in SSP3
Energy Primary Energy Oil (Total / with CCS / without CCS) EJ/yr O A A O A | Some data(CCS) is not available in SSP2,3,5
Energy Primary Energy Gas (Total / with CCS/ without CCS) EJ/yr (0] O A O O Some data(CCS) is not available in SSP3
Energy Primary Energy Fossil (Total , with CCS, without CCS) EJ/yr o] (@] A (o] o] Some data(CCS) is not available in SSP3
Energy Primary Energy Nuclear EJlyr (0] O (] O O
Energy Primary Energy Non-Biomass Renewables Ediyr (o) [e) [o) [e) [o)
Energy Primary Energy Hydro EJ/yr (0] O (] O O
Energy  |Primary Energy Geothermal EJ/yr O o] o) 0]
Energy Primary Energy Other EJ/yr (0] O O
Energy Primary Energy Solar EJ/yr (o] (0] O O (0]
Energy Primary Energy ‘Wind EJ/yr (o] (o] O (0] (o]
Energy Primary Energy Secondary Energy Trade EJ/yr (]
Secondary Energy
Eneray | erectricity) Total EJlyr o) o o o o
Secondary Energy . . .
Eneray | erectricity) Biomass(Total / with CCS/without CCS) | g yyyr o o A o O | Some data(CCS) is not available in SSP3
Secondary Energy N N
Energy (Electricity) Coal (Total / with CCS /without CCS) EJiyr o o) A o) fo) Some data(CCS) is not available in SSP3
£ Secondary Energy ol
€T |(Electricity) ! EJlyr o o [0) o O | Some data(CCS) is not available in SSP3
Secondary Energy ) .
Eneray | rectricity) Gas (Total / with CCS/ without CCS) EJiyr o o) A o) O | Some data(CCS) is not available in SSP3
Secondary Energy
Energy | Electricity) Geothermal EJlyr o [e) o o
Secondary Energy
Energy | giectricity) Hydro EJiyr o) o) (o) (o) (0)
Secondary Energy .
Energy (Electricity) Non-Biomass Renewables Ediyr o fo) 1e) fo) fo)
Secondary Energy
Enery | (Electricity) Nuclear Ediyr o|lo|o|lo]o
Secondary Energy
Energy | Electricity) Solar EJiyr o o 0 o o
Secondary Energy )
Energy | Electricity) Wind EJlyr o [e) 0 o o
- . . * Extract parameters for which Global values can be obtained
4-43 Source: SSP Public Database Version 2.0 (As of February 2021)  + Gbp and population are data or each 5 years from 2010 1o 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.

[ SSP Public Database Version2.0 ]

[Parameters in SSP Public Database Version2.0 2/10]
IAM Scenario Model: Secondary Energy, Final energy, Energy Service

Category SSP

= Unit Remark
Large Medium Small SSP1 | SSP2 | SSP3 | SSP4 | SSP5
Energy |Secondary Energy (Gases) Total EJlyr (o] (o] o] o] (o]
Energy |Secondary Energy (Gases) Biomass EJlyr (0] o] (o]
Energy [Secondary Energy (Gases) Coal EJ/yr 0] (0] (]
Energy [Secondary Energy (Gases) Natural Gas EJlyr O O (0] (o] (o]
Energy [Secondary Energy (Heat) Total EJ/yr (0] (0] (]
Energy |Secondary Energy (Heat) Geothermal EJlyr o o] (]
Energy [Secondary Energy (Hydrogen) Total EJ/yr 0] 0] (0] (o]
Energy [Secondary Energy (Hydrogen) Biomass(Total / with CCS/ without CCS) EJ/yr 0] 0] (o] (]
Energy |Secondary Energy (Hydrogen) Electricity EJlyr O (o] o] (o)
Energy [Secondary Energy (Liquids) Total EJ/yr 0] 0] (0] (0] (]
Energy |Secondary Energy (Liquids) Biomass(Total / with CCS/ without CCS) EJ/yr A (0] A (0] O | Some data(CCS) is not available in SSP1,3
Energy [Secondary Energy (Liquids) Coal (Total / with CCS /without CCS) EJlyr 0] (]
Energy |Secondary Energy (Liquids) Gas (Total / with CCS/ without CCS) EJlyr O
Energy [Secondary Energy (Liquids) Oil EJlyr 0] 0] (0] (0] (]
Energy [Secondary Energy (Solids) — EJlyr (o] (o] (]
Energy [Final Energy Total EJlyr 0] 0] (o] (o] (0]
Energy [Final Energy Electricity EJ/yr 0] 0] (o] (o] (o]
Energy [Final Energy Gases EJ/yr o] o] (o] (o] (@]
Energy [Final Energy Heat EJ/yr 0] 0] (0] (0] (]
Energy  |Final Energy Hydrogen EJlyr O (o] o] (o)
Energy [Final Energy Liquids EJ/yr 0] 0] (o] (o] (]
Energy [Final Energy Solar EJ/yr 0] 0]
Energy  |Final Energy (Solids) Total EJlyr (o] (o] o] o] (o]
. . Some data (traditional) is not available in
Energy  [Final Energy (Solids) Biomass (Total, Traditional) EJlyr A o A o O |SsP13 ( )
Energy  |Final Energy (Solids) Coal EJlyr (o] (o] o] o] (o)
Energy |Final Energy Industry EJlyr 0] 0] (0] (0]
Energy [Final Energy Residential and Commercial EJ/yr o] o] (o] (o]
Energy [Final Energy Transportation EJ/yr (o] o] (o] (o] (@]
Energy [Energy Service (Transportation) [Freight bn tkm/yr 0] (0] (]
Energy  [Energy Service (Transportation) |Passenger bn pkm/yr O o] (o)

* Extract parameters for which Global values can be obtained
* GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.

4-44  Source: SSP Public Database Version 2.0 (As of February 2021)



[Parameters in SSP Public Database Version2.0 3/10]
IAM Scenarios Model:Land Cover, Emissions (unharmonized)

[ SSP Public Database Version2.0 ]

Category Unit — Remark
Large Medium Small SSP1 | SSP2 | SSP3 SSP4 SSP5

Land Cover Built-up Area — million ha (@] O @] (@]
Land Cover Cropland — million ha O (@] O @] (@]
Land Cover Forest — million ha (0] O (0] (@] O
Land Cover Pasture — million ha O (@] O (0] O
Emissions (unharmonized) [BC — Mt BClyr O (@) O ] (o]
Emissions (unharmonized) [CH4 Total Mt CH4/yr O (@) O ] (o]
Emissions (unharmonized) |CH4 Fossil Fuels and Industry [Mt CH4/yr (0] O
Emissions (unharmonized) [CH4 Land Use Mt CH4/yr (@] (@) O ] (o]
Emissions (unharmonized) [CO — Mt CO/yr O (@) O ] (o]
Emissions (unharmonized) [CO2 Total Mt CO2/yr O (@) O o] (o]
Emissions (unharmonized) gt(())fa(gi:;rbon Capture and Total Mt CO2/yr o o o le}
Emissions (unharmonized) CO2 (Carbon Capture and Biomass

Storage) Mt CO2/yr (0] (@) (@) (o)
Emissions (unharmonized) [CO2 Fossil Fuels and Industry [Mt CO2/yr O (@] (@] (@] (o]
Emissions (unharmonized) [CO2 Land Use Mt CO2/yr O (@] (@] (@] (o]
Emissions (unharmonized) |F-Gases — Mt CO2-equiv/yr O (] O O O
Emissions (unharmonized) [Kyoto Gases — Mt CO2-equiv/yr (@) (@] O (] (o]
Emissions (unharmonized) [N20 Total kt N2O / yr (@) (@] O (] (o]
Emissions (unharmonized) [N20 Land Use kt N2O / yr (@) (@] O (] (o]
Emissions (unharmonized) [NH3 — Mt NH3/yr (@) (@] O (] (o]
Emissions (unharmonized) [NOx — Mt NO2/yr O o O O (o]
Emissions (unharmonized) |OC — Mt OClyr O o O O (o]
Emissions (unharmonized) |Sulfur — Mt SO2/yr O (0] O (@) (@]
Emissions (unharmonized) [VOC — Mt VOClyr O (0] O O (@]

* Extract parameters for which Global values can be obtained
* GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.

Source : SSP Public Database Version 2.0 (As of February 2021)
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[Parameters in SSP Public Database Version2.0 4/10]
IAM Scenarios Model: Emissions(harmonized), Climate

[ SSP Public Database Version2.0 ]

Category Unit il Remark
Large Medium Small SSP1 | SSP2 | SSP3 | SSP4 SSP5
Emissions (harmonized) (BC — Mt BClyr (@] O
Emissions (harmonized) |CH4 Total Mt CH4/yr (@] @]
Emissions (harmonized) |CH4 Fossil Fuels and Industry Mt CH4/yr (@] O
Emissions (harmonized) |CH4 Land Use Mt CH4/yr O (@]
Emissions (harmonized) |CO — Mt CO/yr O (@]
Emissions (harmonized) (CO2 Total Mt CO2/yr (@] [0}
Emissions (harmonized) (CO2 Fossil Fuels and Industry Mt CO2/yr (@] o)
Emissions (harmonized) (CO2 Land Use Mt CO2/yr (@] o
Emissions (harmonized) |F-Gases — Mt CO2-equiv/yr (@] (o]
Emissions (harmonized) |Kyoto Gases — Mt CO2-equiviyr (@] (@]
Emissions (harmonized) [N20 — kt N20/yr (@] o
Emissions (harmonized) |NH3 — Mt NH3/yr @) o
Emissions (harmonized) [NOx — Mt NO2/yr O O
Emissions (harmonized) |OC — Mt OClyr @) o
Emissions (harmonized) |Sulfur — Mt SO2/yr @) o
Emissions (harmonized) [VOC — Mt VOClyr O O
Climate Concentration CcO2 ppm (@) (o] @) o] o
Climate Concentration CH4 ppb @) (o] @) o] o
Climate Concentration N20 ppb @) (o] @) o o
Climate Forcing Total W/m2 (o] (@] (@] O (]
Climate Forcing CO2 W/m2 O O O O (@)
Climate Forcing CH4 W/m2 O O O O (@)
Climate Forcing N20 W/m2 O (] O O O
Climate Forcing Kyoto Gases W/m2 (o] (@] (@] O (o]
Climate Forcing F-Gases W/m2 O (] O O O
Climate Forcing Aerosol W/m2 (o] (@] (@] O (@]
Climate Temperature Global Average °c (@) o @) o o

* Extract parameters for which Global values can be obtained
* GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.

Source : SSP Public Database Version 2.0 (As of February 2021)
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[Parameters in SSP Public Database Version2.0 5/10]
IAM Scenarios Model: Agricultural Indicators, Economic Indicators, Technological Indicators

| SSP Public Database Version2.0 |

Large Medium Small SSP1 SSP2 SSP3 SSP4 SSP5

Agricultural Indicators Demand Crops million t DM/yr O O O

Agricultural Indicators Demand Crops (Energy) million t DM/yr O (@)

Agricultural Indicators Demand Livestock million t DM/yr (@] (@) O O

Agricultural Indicators Production Crops (Energy) million t DM/yr O @] @] o ]

Agricultural Indicators Production CE:;ZF:;y()Non' million t DM/yr o o o o o)

Agricultural Indicators Production Livestock million t DM/yr O O )] o o]

Economic Indicators Consumption — billion US$2005/yr O O O O

Economic Indicators Price (Carbon) — US$2005/t CO2 O O O O

Technological Indicators Capacity (Electricity) [Total GW O o @] o ]

Technological Indicators Capacity (Electricity) [Biomass GW O e O o o]

Technological Indicators Capacity (Electricity) (Coal GW O O O O O

Technological Indicators Capacity (Electricity) |Gases GW (@) e] @] o )]

Technological Indicators Capacity (Electricity) |Geothermal GW o] ] o 0]

Technological Indicators Capacity (Electricity) [Hydro GW @] @] )] o o]

Technological Indicators Capacity (Electricity) [Nuclear GW O e ] o]

Technological Indicators Capacity (Electricity) (Ol GW (@] (@] O (@]

Technological Indicators Capacity (Electricity) [Other GW O
Some data(CSP,

Technological Indicators Capacity (Electricity) ﬁs/l)a r(Total, CSP, :\\/Qilelasb:f}n

GW (@] @] A A (@) SSP3,4
Some data
i Offshore,

Technological Indicators Capacity (Electricity) \gf'fr; iét;t?)l‘nshore) (Ons_hore)_ is not

available in
GW O O A A A SSP3,4,5

Source: SSP Public Database Version 2.0 (As of February 2021)
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* Extract parameters for which Global values can be obtained

[Parameters in SSP Public Database Version2.0 6/10]

CMIP6 Emissions Model:BC, C2F6, CH4

[ SSP Public Database Version2.0 ]

* GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.

Large Medium SSP1 | SSP2 | SSP3 | SSP4 | SSP5

BC Agricultural Waste Burning  |Mt BC/yr o le) o) lo) o)
BC Aircraft Mt BClyr [e) [e) [e) [e) (0]
BC Energy Sector Mt BC/yr (@) (@) (@) (@) o
BC Forest Burning Mt BC/lyr [e) [e) le) le) fo)
BC Grassland Burning Mt BC/yr (@) (@) (@) (@) o
BC Industrial Sector Mt BClyr (@) o (@) o o
BC International Shipping Mt BC/yr (@) (@) (@) (@) o
BC Peat Burning Mt BC/yr (@) (@) (@) (@) o
BC Residential Commercial

Other Mt BC/yr (o] (o] (o] (o] (o]
BC Transportation Sector Mt BClyr (o] o (o] o @)
BC Total Mt BC/yr O O O [@) (o]
BC Waste Mt BClyr ] o] o] o] (o)
C2F6 — kt C2F6/yr o (@) o (@) o
CF4 — kt CF4/yr ] o] o] o] (@)
CH4 Agricultural Waste Burning Mt CH4/yr (@) (@) (@) (@) o
CH4 Agriculture Mt CH4/yr (o] (o] (o] () [®)
CH4 Energy Sector Mt CH4/yr [e} [e) [e} [e} O
CH4 Forest Burning Mt CH4/yr o o o O @)
CH4 Grassland Burning Mt CH4/yr [e) (o) (o) o @)
CH4 Industrial Sector Mt CH4/yr [e) (@) (o) o o
CH4 International Shipping Mt CH4/yr (@) (@) (@) (@) o
CH4 Peat Burning Mt CH4/yr [e) (o) [e) [e) (@)
CH4 Residential Commercial

Other Mt CH4/yr (e} (e} (e} (e} (@)
CH4 Transportation Sector Mt CH4/yr (@) (@) (@) (@) o
CH4 Total Mt CH4/yr [e) (@) (@) (@) 0O
CH4 Waste Mt CH4/yr [e) (@) (@) (@) 0O
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X . * Extract parameters for which Global values can be obtained
Source : SSP Public Database Version 2.0 (As of February 2021) * GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.




[ SSP Public Database Version2.0 ]

[Parameters in SSP Public Database Version2.0 7/10]
CMIP6 Emissions Model:CO2, CO, HFC, N20

Category SSP

Large Medium dinit SSP1 | SSP2 | SSP3 | SSP4 | SSP5 Remark

CO2 AFOLU Mt CO2/yr (@) o o o O
CO2 Aircraft Mt CO2/yr o o [} O (@)
CO2 Energy Sector Mt CO2/yr o o o o) @)
CO2 Industrial Sector Mt CO2/yr (o] (o) (@) (o) (@)
CO2 International Shipping Mt CO2/yr o o o o O
co2 Residential Commercial

Other Mt CO2/yr (o] (o) (o) (o] (o]
co2 Solv_ents_, Production and

Application Mt CO2/yr (e} (e} [e) [e) o)
CO2 Transportation Sector Mt CO2/yr [e) [e) o o (@)
CO2 Total Mt CO2/yr (e} [e) [e) le) [e)
CO2 Waste Mt CO2/yr (e} [e) [e) o) [e)
CO Agricultural Waste Burning  [Mt CO/yr (o) o (] o @)
CO Aircraft Mt CO/yr (o) o (o] o @)
CO Energy Sector Mt CO/yr (o) o (o) o @)
CO Forest Burning Mt CO/yr o o o o) @)
CcO Grassland Burning Mt CO/yr (@) (@) (@) (@) o
CO Industrial Sector Mt CO/yr o o o o (@)
CcO International Shipping Mt COlyr o o o o O
CO Peat Burning Mt CO/yr [e) o (o) o @)
co Residential Commercial

Other Mt CO/yr (o] (o] (o] (o] (o]
cO Transportation Sector Mt CO/yr [e) [e) [e) [e) [e)
CO Total Mt COlyr (o] (o] (o] o @)
CO Waste Mt CO/yr [e) (o) (o) o @)
HFC — Mt CO2-equiv/yr (e} (e} (o) O @)
N20 — kt N20/yr o o o o O

* Extract parameters for which Global values can be obtained
* GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.

Source : SSP Public Database Version 2.0 (As of February 2021)
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[ SSP Public Database Version2.0 ]

[Parameters in SSP Public Database Version2.0 8/10]
CMIP6 Emissions Model:NH3, NO2

Category ) SSP
" Unit Remark
Large Medium SSP1 | SSP2 | SSP3 | SSP4 | SSP5

NH3 Agricultural Waste Burning Mt NH3/yr (o] o (] o (@)
NH3 Agriculture Mt NH3/yr [e) [e) o o @)
NH3 Aircraft Mt NH3/yr [e) [e) o o @)
NH3 Energy Sector Mt NH3/yr [e) [e) o o (@)
NH3 Forest Burning Mt NH3/yr (o) o (] o @)
NH3 Grassland Burning Mt NH3/yr (o) o o o @)
NH3 Industrial Sector Mt NH3/yr (o) (o) (] o @)
NH3 International Shipping Mt NH3/yr (o) o (] o @)
NH3 Peat Burning Mt NH3/yr (o) o o o @)
NH3 Residential Commercial

Other Mt NH3/yr (o] (o] (o] (o] (o]
NH3 Transportation Sector Mt NH3/yr (e} (o) (o) (o] @)
NH3 Total Mt NH3/yr (@) (@) [e) (@) o
NH3 Waste Mt NH3/yr (o) (o] (o] o] (6]
NO2 Agricultural Waste Burning  [Mt NOx/yr (6] (o] O () (@)
NO2 /Agriculture Mt NOx/yr o o o o O
NO2 Aircraft Mt NOx/yr (o) (o] (o] () [®)
NO2 Energy Sector Mt NOx/yr [e) [e) [e) [e) o)
NO2 Forest Burning Mt NOx/yr [e) (o] (o] o @)
NO2 Grassland Burning Mt NOx/yr [e) (o) (o) o @)
NO2 Industrial Sector Mt NOx/yr [e) [e) (o) o (@)
NO2 International Shipping Mt NOx/yr [e) (o) (o) o (@)
NO2 Peat Burning Mt NOx/yr [e) (o] (o) o (@)
NO2 Residential Commercial

Other Mt NOx/yr (o) [e) (o] o) (@)
NO2 Transportation Sector Mt NOx/yr o o o) (o) @)
NO2 Total Mt NOx/yr @) (@) [e) [e) (@)
NO2 Waste Mt NOx/yr o o o (@) o

. . . * Extract parameters for which Global values can be obtained
Source: SSP Public Database Version 2.0 (As of February 2021) . GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.
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[ SSP Public Database Version2.0 ]

[Parameters in SSP Public Database Version2.0 9/10]
CMIP6 Emissions Model: OC, SF6, Sulfur

Category Unit il Remark
Large Medium SSP1 SSP2 | SSP3 | SSP4 | SSP5

OoC Agricultural Waste Burning  [Mt OClyr (@) (@) (@) (@) o
OC Aircraft Mt OClyr (o] (o) (o) [0} @)
oC Energy Sector Mt OClyr o o o o O
OoC Forest Burning Mt OClyr (o] o (o] o @)
OoC Grassland Burning Mt OClyr (o] o (o] o @)
OoC Industrial Sector Mt OClyr (©) [®) (@) [©) o
oC International Shipping Mt OClyr (@) [e) [e) (@) o
OoC Peat Burning Mt OClyr (o] (o) (o) o @)
oc Residential Commercial

Other Mt OClyr (o] o o o @)
oC Transportation Sector Mt OClyr [e) [e) o o @)
OC Total Mt OClyr (o) (o) (o] (0] @)
OoC Waste Mt OClyr (o) (o) (] o @)
SF6 — kt SF6/yr (@) (@) o (@) o
Sulfur Agricultural Waste Burning  [Mt SO2/yr (o) o (] o @)
Sulfur Aircraft Mt SO2/yr (e} (e} (e} (e} (@)
Sulfur Energy Sector Mt SO2/yr o o o (o) (@)
Sulfur Forest Burning Mt SO2/yr o o [} O (@)
Sulfur Grassland Burning Mt SO2/yr o o o o) (@)
Sulfur Industrial Sector Mt SO2/yr (e} (e} (e} (e} (@)
Sulfur International Shipping Mt SO2/yr (o] (o] (o] () (@)
Sulfur Peat Burning Mt SO2/yr o o o o o
Sulfur Residential Commercial

Other Mt SO2/yr o o (o) (o) O
Sulfur Transportation Sector Mt SO2/yr [e) [e) [e) [e) o)
Sulfur Total Mt SO2/yr o o o (o) @)
Sulfur Waste Mt SO2/yr o o o (@) o

* Extract parameters for which Global values can be obtained
* GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.
Source: SSP Public Database Version 2.0 (As of February 2021)
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[ SSP Public Database Version2.0 ]

[Parameters in SSP Public Database Version2.0 10/10]
CMIP6 Emissions Model:VOC

Category ) SSP
" Unit Remark
Large Medium SSP1 | SSP2 | SSP3 | SSP4 | SSP5

VOC Agricultural Waste Burning  |Mt VOCl/yr e} [e) le) le) [o)
VOC Aircraft Mt VOClyr e} [e) le) le) [e)
VOC Energy Sector Mt VOC/yr (e} [e) [e) le) o)
VOC Forest Burning Mt VOClyr (e} [e) le) le) fo)
VOC Grassland Burning Mt VOClyr (e} [e) [e) le) [e)
VOC Industrial Sector Mt VOClyr (e} [e) [e) o) [e)
VOC International Shipping Mt VOClyr (@) o) O le) (0]
VOC Peat Burning Mt VOClyr (e} [e) [e) le) [e)
VOC Residential Commercial

Other Mt VOC/yr (o] (o] (o] (o] (o]
VOC Solvgnt§ Production and

/Application Mt VOC/yr [e) [e) [e) le) o)
VOC Transportation Sector Mt VOClyr le) le) le) le) fe)
VOC Total Mt VOClyr [e) [e) le) le) fo)
VOC Waste Mt VOClyr [e) le) le) le) fe)

* Extract parameters for which Global values can be obtained
* GDP and population are data for each 5 years from 2010 to 2100, and other parameters are data for 2005 and 2010 to 2100 for each 5 years.

Source : SSP Public Database Version 2.0 (As of February 2021)
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Appendix.

Appendix2. Physical risk assessment tools

iAppendix. @

Physical risk assessment tools referred in TCFD report

Tools at a global level

B Risk mapping tool that helps companies, investors, governments, and other users understand where and
WRI Aqueduct Atlas how water risks and opportunities are emerging worldwide

B A multifunctional resource for identifying corporate water risks and opportunities, including a workbook, a
WBCSD Water Tool mapping functionality, and Google earth compatibility

B Organizations can compare sites based on water availability, sanitation, population, and biodiversity

B Based on he Global Agro-Ecological Zones (GAEZ) methodology for assessing agricultural resources

Global Agro- Ecological Zones and potential
B Users can understand forecast changes in yields, production, and other outputs due to climate change.

Tools at a local / national level

. B Gathered historical climate records and future climate projections
UK Climate Impact _ o ] . o . .
P B Climate projections cover low-, medium- and high- emissions scenarios and can be viewed through an
rogramme ) . . i
online user interface and associated briefing report
US Interagency Archive of B Provides an archive of simulated historical and future climatology and hydrology
Downscaled Climate Data and | |m  Maintained at Lawrence Livermore National Lab by a consortium of federal and non-federal partners..
Information Information available from this archive is free and open to all
M tand | ts of B Meteo-France is the primary provider of climate projections out to 2100, covering temperature,
gpaget’mg;] & rppac 5@ precipitation, and wind speeds, aligned with the IPCC’s RCPs
imate Change (France) | |y b e stions are provided for the medium term (2021-2050) and long term (2071-2100)

> Similar resources are available in other countries including, but not limited to, Australia, Canada, Germany, Japan, the Netherlands, and South Africa

Source: TCFD “The Use of Scenario Analysis in Disclosure of Climate-Related Risks and Opportunities” p.28-29
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Physical risk tools used in this project (excerpt)

Issuing agency Tool name Subject Area | Explanation Related Page
1 Y\\II\?I;II? Resources Insitute Aqueduct Water Risk Atlas | https://www.wri.org/aqueduct Global 4-56
. . https://adaptation- .
2 |AP-PLAT Climate Impact Viewer platform.nies.go jp/en/ap-plat/ Asia 4-58
3 |World Bank Climate Change Knowledge |http://sdwebx.worldbank.org/climatepo Global 4-57
Portal rtal/
https://a-
4 |A-PLAT Web GIS plat.nies.go.jp/webgis/index.html Japan 4-59, 4-60
European Climate —
5 |European Commission Adaptation Platform http://climate-adapt.eea.europa.eu/ EU 2 European Adaptation
(Climate-ADAPT) Platform
6 |IPCC TGICA IPCC Data Distribution http:/f ipcc-data.org/ Global > Database of the
Centre Intergovernmental Panel on
Climate Change (IPCC)
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[WRI AQUEDUCT Water Risk Atlas ]

AQUEDUCT Water Risk Atlas (WRI)

AQUEDUCT Water Risk Atlas
Lt World Resource Institution Indicators
agency
Scenario Pessimistic / Business as usual / Indicators (Baseline)
Optimistic + Water stress
» Water Depletion
Timeframe Baseline / 2030~2040 Physical risks * Interannual Variability
(quantity) » Seasonal Variability
q y » Groundwater Table Decline
* Riverine flood risk/Coastal flood risk
» Drought Risk
Physical risks * Untreated Connected Wastewater
(quality) » Coastal Eutrophication Potential
Unimproved / No Drinking Water
rRee?.ll:::itgr%Ia r?:k Unimproved / No Sanitation
P Peak RepRisk Country ESG Risk Index

Indicators (2030-2040)

* Water Stress

» Seasonal Variability

» Water Supply

* Water Demand

Source: AQUEDUCT Water Risk Atlas  https://www.wri.org/applications/aqueduct/water-risk-
atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot cat&lat=30&Ing=

80&mapMode=view&month=1&opacity=0.5&ponderation=DEF &predefined=false&projection=absolute&scenario=optimistic&scope=baseline&imeScale=annual
&year=baseline&zoom=3 (As of February 2021)
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Climate Change Knowledge Portal (World Bank)

[World Bank Climate Change Knowledge Portal]

Climate Change Knowledge Portal

JElTE) World Bank
agency
Scenario RCP2.6/4.5/6.0/8.5
Timeframe 2020-2039 / 2040-2059 / 2060-2079/
2080-2099

Source:World Bank, Climate Change Knowledge Portal
https://www.wri.org/applications/aqueduct/water-risk-

atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def gan_cat

&1at=30.06909396443887 &Ing=- (As of February 2021)
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Climate Impact Viewer (AP-PLAT)

Indicators
Categor Details Catego Details
y ry

« Monthly Temperature « Days with Rainfall > 20mm
Essentia [+ Monthly Maximum * Maximum Monthly Rainfall
| Climate Temperature (10-yr RL)
Variable |+ Monthly Minimum *  Maximum Monthly Rainfall
s Temperature (25-yr RL)

+ Monthly Precipitation « Days with Rainfall > 50mm

« Maxima of Daily Tmax Precipit |+ Rainfall of Very Wet Days

*  Minima of Daily Tmin ation * Maximum Daily Rainfall

« Summer Days (Tmax > Indicato |+ Maximum 5-day Rainfall
Temper 25°C.) ) ) rs « Maximum Daily Rainfall
ature Tropical Nights (Tmin > (10-yr RL) .
Indicator 20°C) «  Maximum 5-day Rainfall
s « Frost Days (Tmin < 0°C) + Maximum daily Rainfall

+ Ice Days (Tmax < 0°C) (25-yr RL)

« Hot Day (Tmax > 35°C) + Maximum 5-day Rainfall

+ Hot Day (Tmax > 40°C) (25-yr RL)

+ Heat Index 35 Energy + Heating Degree Days

« Growing Season Length Indicato | © Cooling Degree Days
Agricultu |+ Days of Consecutive Dry rs « Days without Noticeable
re Spell Wind
Indicator |+ Days of Consecutive Wet Health |° Probability of Heat Wave
s Spell Indicato | © Probability of Cold Wave

« Rainfall Seasonality rs +  Warm Spell Duration index
Drought/ |+ Mean Drought Index « Cold Spell Duration Index

Water |+ Severe Drought Likelihood
Indicator |« Monthly Rainfall Range
s * Annual Rainfall Range

[ AP-PLAT Climate Impact Viewer ]

Vegetation carbon
Soil carbon pool

Climate Impact Viewer
Issuing AP-PLAT Indicators
agency
. Current / Mid of 21th century /
. T t
UILTEETIS End of 21th century Climate . P?err(];?pei{:tiz':
Water resources * Falkenmark Index
SAPPLAT | \MATE IMPACT VIEWER 4 aGE: * Net Primary Production

Vegetation * Net Biome Production
» Soil erosion
* Fire

Health ¢ Heat stress

The AP-PLAT Platform page introduces climate information for each region and

country, which can be referred to.
https://ap-plat.nies.go.jp/platforms/index.html

Source: AP-PLAT, Climate Impact Viewer htips:/a-plat.nies.qo.jp/ap-plat/asia_pacific/index.htm! (As of February 2021)
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Appendix.

Appendix3. Examples of scenario analysis

iProvide useful materials for scenario anal

ysis based on supporting case studies

4-59

Extract examples of the disclosure of scenario analysis that can be used as “reference” for

further implementation

Analysis step

Stage

Examples of disclosure

P

< v Mitsubishi Corporation (Case®)
What is the analysis v Neuberger Berman(Overseas case I )
For beginning implementation system v" AES(Overseas caseIl )
scenario analysis
Where is the scenario analysis || ¥ Mitsubishi Corporation (Case®)
range
iali v Kao Corporation (Case) v" Aurizon(Overseas caselV)
Assess materialty 7 Kiin Group Gased)
; o e oK A criboq ||, Sekisui Chemical (Case)
risks opportunities are describe v Sumitomo Mitsui Trust Holdings (Case®))
v Kao C tion (C.
Identify and Which scenarios are used a0 Corporation(Case()
define range of
SCENArios H—th ot d v AES(Overseas casell)
ar?avzesirilljo:crie world views v Aurizon (Overseas caselV)
Evaluate m v Kirin Group (Case®) v AES(Overseas casell)

. . How the business impacts are || Sumitomo Mitsui Trust Holdings (Case®) ¥ Unilever (Overseas casell)
business impacts described v JFE Holdings (Case®) v Mondi(Overseas caseV )
il Identify potential W v Kao Corporation (Case®) v Neuberger Berman (Overseas

How the future countermeasures || Hitachi (Case®) caseI)

responses

are described

v Unilever(Overseas caselll)
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[Example(: Mitsubishi Corporation]
Mitsubishi Corporation selects the subjects of analysis from the sectors of
business that has a large financial / non-financial impact and from TCFD recommendations

are selected

Se
ba

aauediubis [epueuly

Step 1-2:

classifications

@ Choose subjects for analysis

as target industries.

Step 1-1:

Select relevant
industries from

the perspective of
financial and non-
financial significance
based on TCFD sector
classifications

lect industries
sed on TCFD sector

Step 1-2:

Select industries
based on TCFD sector
classifications

N

Non-financial significance

v’ Scenario analysis chooses industries in which businesses with significant financial and non-financial impacts belong.

v’ Furthermore, based on TCFD Recommendations, industries belonging to 4 sectors (energy, transportation, materials and
buildings, agriculture, food and forestry products) that are considered to have particularly large impacts on climate change

*1: TCFD's four sector classifications

Energy 0Oil and gas, etc.

Automobiles,

Transportation .
passenger air, etc.

Metals and mining,
chemicals, etc.

Materials and
Buildings

Agriculture,
Food and
Forest Products

Food, agriculture,
etc.

Source: Mitsubishi Corporation “ESG DATA BOOK 2019 “
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[Case®@:Kao Corporation]
Expand the logic tree for each business and each scenario. It covers the

flow from risk enumeration to scenario definition, business impact, and response

goods

Develop a logic tree in 2 °C/ 4°C scenarios for 3 industries
(cleaning agents, diapers, chemical / oil products)

Body wash and body care products

Postulated 2°C scenario |

[ P lated 4°C scenario

Decarbonization policies are strengthened throughout tha world, restrictions on the use of fossil
fuels and raw materials are tightened, and forest conservation policies are strengthened. In addition,
consumer awareness with respect ta decarbonization is heightened. Against this background,
demand for certified raw materials increases. At the same time, there is growing demand for energy
and water, and for raw materials, accompanying the increased demand for manufactured goods
resulting from population increase. Average temperature rises by 1°C above the current level

It s anticipated that this will resuit in a rise in the price of crude o, the imposition of taxation on
fossil fuel derived plastics used for containers or packaging and requirements to use recycled
plastic, an increased market for ethical products, higher demand for raw materials, a rise in the price
of certified raw materials, increased sales of sunscreen and anti-perspirant products, etc.

From the paint of view of Kao's business operations, these trends will lead o increased costs
for purchasing fossil fuel derived raw materials (particularly in regard to the procurement of certified
raw materials), increased use of recycled plastic, higher demand for water-saving products, and
increased demand for sunscreen and anti-perspirant products. Measures that Kao will be
implementing in response would include the development and widespread adoption of revolutionary
new plastic-saving plastic film containers, the setting of water usage reduction targets at production
plants and lifecycle water usage reduction targets, the adoption of substitute raw materials (e.g. use
of algae and previously unused raw materials), etc.

Legend:
Anficipated developments | background by

R
e rans, s o psic
EETETCD /w o
Srengireng [y anf ez
lofdecaibana o) _u
s offossiues |\ gl g poouEna
A Crude o price T /.a@ iy e
ey s e o e
T ey o o e
materals
. 2 Rising water Increased
vl || Vet usa charges production costs
7\ncr—sr\gw
un -
e

Beresg
L\ 4 0m posie

{ Paim o supoif |

S and demand
st e o s et
o ot sis . |penaimn caskpm s
[Srwing demana)
Toreatted | EE'“E“ Da'”‘ Y

Tee | T i
s winregct s —p| masetfor
D deterezion erain etical products
= Hmevyjew pldnh
g ange |y oo St i o sumceen
e {antiperoe |t st poches| w:m:mrm  products |

Decarbonization policies are unclear, and naw restrictions are not placed on the use of fossil fuels,
but consumer awareness with respect to decarbonization is heightened to some extent, and
demand for certified raw materials also increases. At the same time, there is growing demand for
energy and water, and for raw materials, accornpanying the increased demand for manufactured
goods resulting from population increase. Average temperature rises by 3°C above the current
level

Itis anticipated that this will result in a rise in the price of crude oil, increased water stress,
higher demand for palm oil, and increased sales of sunscreen and anti-perspirant products, etc.

From the point of view of Kao's business operations, these trends will lead to increased costs
for purchasing fossil fuel derived raw materials, restrictions on water intake, higher demand for
water-saving products, and increased demand for sunscreen and anti-perspirant products
Measures that Kao will be implementing in response would include the development and
widespread adoption of revolutionary new plastic-saving plastic fiim containers, the setting of
‘water usage reduction targets at production plants and lifecycle water usage reduction targets, the
adoption of substitute raw materials (e.g. use of algae and previously unused raw materials), etc

oot i D L it oDt

I La [ Rengpriceot | iy jecisEment | Adoptin:
Gecarbonzation| ‘:(‘m Fossi el derived— st o pemevemes—» { G T

oliies of Be e Lallits ran malerals e an etk and|
Aising ene'z;v hoeased Enhanced water

Rising water
use char g

T g ‘consumption

g N

umsngain Increased o Water intake
(demand for water Yaashe restrictions [~ )|

Tnerzasingly

Reduced
production
voume

"GW unstzbie
Wwatar supply.

ncrea

o and fal5

Hepicred aveine, s Sie
sainessih papect|—Heonsumer ptresng—3|
sz e

, Sl mm s
Rising average ]
Tong aUeroge (| _snwrenant [—|  sncena

Not only the response, but also the assumptions / background, influential factors, and
business impact leading up to that point are clearly stated

Source: Kao Corporation “Kao Sustainability Data Book, Kirei Lifestyle Plan Progress Report 2020”
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[ case®):Kirin Group]

Extensive resilience assessments quantitatively show the impact of

climate change on major agricultural products

Resilience assessment of climate change

impact

Agriculture, food and
forestry products (Foods)

Climate change impact on major agricultural

products

B Assessment of resilience against climate change impacts

Assessment of water risk associated with agricultural yields/production regions

Brewing technologies that do not rely on barley in categories, such as happo-shu {low-malt beer) and new genres, enables the
deployment of products Using altarnative sugars for barley in other countries and regions,

In the event that agricuitural breeds that can adapt to climate change are developed, our mass plant propagation tachnologies
can contribute to speedy expansion of acreage.
The insights gained through the activities to support farms obtain sustainability certification can be deployed for other crops.
Use of insights on diversified procurement from muitiple agricultural production countries and regions.

Assessment of water risk in domestic production sites and logistics routes
Rapid restructuring of logistics system based on lessons learned from the 2018 West Japan Torrential Rain Disaster.
No major impact from Typhoon Faxai and Typhoon Hagibis.

Assessment of impact of carbon pricing on electricity prices
Impact can be reduced by achieving GHG reduction targets.

Disruption of railway networks due to the

West Japan Torrential Rain Disaster in July 2018

Shaded are
the damaged areas y .
Bingoochiai Tottori

Y e

- Damaged lines

Source: Ministry of Land.Infrastructure,
Transport and Tourism

Resilience is shown by assessing risks in
raw material procurement and logistics

supply chains and taking countermeasures

Source: Kirin Group, “Environmental Report 2020”
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[Case@): Sekisui Chemical ]

Conducted risk assessments in five areas and mentioned the timeframes
that are expected to have an impact. Qualitatively implement analysis of

business

mpact of climate change on major agricultural product yields/land suitable for cultivation
Oceania
e Australiz
ranean coas as
Barley South Korea yielda. (Ezst] yieid+
Yield+ inter barley and spring
Both yisldsa
Hops Czech Republic Yielda
Sri Lanka Kenya
Yiedds doun in iowlands Fise meir'\deo‘surah.en.lﬂ!w \s’dl:m
Little mpat mmuwe rise in highiznds | contraction of sutable cutivatiy
tenchi l!ﬁn'l and western Kenya um— s
. vegions il retan skt for ufivaton
Malawi
Chitipa dis:
New Zealand Suitable land: +++
Southern coastal regions of Australia
_ Suitatie [2nd: 4.
Wine grapes Spain Production volumesAtoa s
cne hand, bt higntemperatuce | Westem Cage, South
damage also caused S bl e
Sau*r st Asia East Afric:
Cofiea beans. i Ahs Su hLEIandl:ir Arabica: Aa
S.IIEEE‘B'd for Rc:uska Aka _Jtaheland‘ar Robusta: 4
China
o Yield aa
Brazil, Argentine Yisld A~
Legend: Negative/positive impact of less than 10% a4+ From 10% to lessthan 50% 4a/++ GSONormore Ada/ ++

Quantitatively evaluate the impact of climate
change in each region on 6 agricultural

products from less than 10% to 50% or more

Is and Bu
(Chemicals)

Mater gs

risks and opportunities and examination of countermeasures

Gi ha Tinanca N » y .
Type ‘"'a::; il BuSiness risks. Business opportunities Response / Actians by SEKISUT
Hedium- to iong-term> <Miedium- @ lng-term> - Deveiop plans to promote converting purchased pawer,
s oonta L e e e S Acquire business opportuniies by differencating [t renewable energy, using ESG investment framework
e | ey o through eariy respanse - Improve effectiveness thraugh public commitments
hike S N SaRes QUE Ietacking ks 19 ‘Srabilization of snergy costs by intreducing such as SET certification and REL00 membership
product prices renawable energy
ZEhor <Short e ilish 58 irvestmant framewark
Energy saving/ ~TREreszE IM Eapital investment to strengthen ensrgy + Increased sales from energy conservation/storage/ elop new energy creation technologies (Ex.: perovskite
conservation and renswable snergy ranitin bk it oty
2 |low carton LG | Meium- ta Long-term: 5 e , =
| reguiations T IR E o Sl ey + Increased sales from CQ;-regulation comphiant + Review green procurement standards as appropriste
3 certficatas, atc. products  Standardize housing with ZEH specifications
2 <Short-term <Short-term= ~Deveiop t=chnology for creating sthanol from garbage
=, Increase in renewable energy procurement and | + Increased need for technologies to reduce CO;  |(Ex.: BR)
_§ waste treatment costs. during waste incineration - Utilize purchased power after FIT (Ex.: Smart Heim
& | policy tage | <Medium- to long-term= <Medium- long-term:> [peni)
Lose market shara from loss of differentiation due éx‘[;‘a‘r[;‘;f ;?s:?mi&‘”dﬁz’ﬁfw"c‘:ﬁ :andatc ry |- Epand products that enhance sustainabilty
to mandating of lovi-carbon products such as ZeH (o 2 (800 billion yen by 2022)
<Mediim- to Lang-term> <Medium- fong-term> ~ Disclose environmental Vision and 2050 GHG
2 - Lawsuits against companies using fossil fuels « Increase in business opportunities due to emissions reduction targets
Litigation Medim consumer trust earned from commitments to . Improve scores in various extemal rating systems.
< society
g = <Short-term> <Short- to medium-term>> + Use LCA evaluations in planning, development and
@ g | Replacement to « Increase in re-cartification costs dus to changs of low- | « Increass in business opportunites for Environment-  [marksting
E| 2 |iew carbon Mediun |Carbon materials Contributing Products that contribute to low + Use LCA evaluations in marketing
s <Madium-term: carbonizaton  Explore davslopmant of products using bio-darives
2 - Changsover to lower carbon materisls and processes materiziz
Change in <Long-term:> <Long-term> - Develop highly heat-resistant, high durability nd
et il |25 Dectemee £ al o ek ot e n ety s TS e rgh performance products
§ behavior . Expuron o ket o 11 proccs + Develop lightweight PV, heat dissipating products
] “Long-term:=- <Long-term> “Sale of energy ser-sumcient stand-alons housing
Market Mt | + Investments to stabilize power supply for . Increase in sales of products to support a more | .« Development of resource drculation technologies (Ex.:
Uncertainty dispersed renewable energies dispersed society BR)
Changss in <Long-term> <Long-term> « Begin services utilizing housing big data (Ex
& | doristras v | * D=crease in sales due to increased + Creation of new businesses to meet [SMART HEIM Denki)
é e preference for “sharing” over "owning” consumer preferences
§ en | <Medium- to long-term= =Short- to medium-term> - Utilization of purchased electricity after FIT
-4 sezeid 4 Large | - Investor valuation decline for companies that do | - Secure stable financing by demonstrating
criticism not decarbonize compatibility. with resource circulation
=Shor-terme- < Shart-term= ~Und=rstand water risks and implement
Frequent -~ Damage such as increase in piant shutdowns and | - Increase in nesds for resilient infrastructure [countermeasures
typhoons decreass in sales + Increase in sales of products for areas with a | - D2velop highly durable infrastructure
8 - Increase in flooding/fiood control costs high level of water-related risks e A(_(E‘E’mmd“& renewal in developed nations
g - Decreass in sales dus to supply chain disruption | - Increase in needs for quipmentfaciiitias for E;;Z ;’_"‘h;rjmml R W R
Heavy rain/ e [SMESHOM- 0 Long-term> disaster preparedness e i e s
3 droughts - Increase in insurance costs b sty spateiied
z <Shortterm> <Short-term> ~Encourage changes on the part of raw material
& Cﬁ?gf o o | ™= | + Increase in costs for restructuring supply + Increase in sales of heat insulating/heat suppliers in accordance with procurement standards
i patte chain shielding products - Globally disperse production bases
s Sem level rise | meaum | <Medium- to long-term> <Medium- to long-term= - Strengthen backup manufacturing systems in
E - Increase in heat stroke/cther ilinesses « Increase in needs for pharmaceutical products/ |accordance with increase in illnesses
Risein average | .. related to warming diagnostic drugs that contribute to treatments
temperatures - Increase in cooling costs

Source: Sekisui Chemical “TCFD REPORT 2020”
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Analysis of how long risks and
opportunities will become
apparent in three stages:
short-term (less than 3 years),
medium-term (less than 3-6
years), and long-term (6 years
or more)



[Case®:Sumitomo Mitsui Trust Holdings] 1) E 3] n 5]
Give credit ratings to the power sectors that have large amount of carbon-related, m
and quantitatively show the amount of increase in credit costs by physical risks

while mentioning the logic

B Risk/opportunity evaluation in the

major sectors B Transition Risk: Changes in credit ratings for the power sector

STEPS scenario SDS scenario

Credit rating is evaluated

No investment in Credit rating Credlit rating
renghwable energy worsens by 2-3  worsens by 2-3 unChanged when
power generation notches notches aggre58|ve|y |nvest|ng
" Heat Ma . :
P e e _ Actwe |nvEIstment No changes No changes in renewable energy
Sector Transition risk  Physical risk ~ Opportunity ~ Exposure in renewable dbserved ineredit: dbserved iicredit eneration
Petroleumn, gas, and coal High Me:ﬂum Medium Medium SNEngy pawer rating rating g
I_ﬁs-‘ ion
Electric power High Medium Medium High I =
Marine transportation Medium Medium Medium High
Railway transportation Low Low Low Medium
Automotive and parts Medium  Medium  Medium  Medium B Physical risk: Changes in credit costs for personal mortgages
Property "‘a"jfge'“e"t and Low High Medium High 1. Measuring Changes in Property Value Owing to Floods 2. Clear Indication of Impact on Overall Portfolio
development Based on an analysis of the corrslation between flood  As changes in valuations for each property in the mort
Chemicals Medium Medium Medium Medium events in Japan and subsequent changes in property mar- gage loan portfclio affect the portfolio’s Ltv ratio®, a
3 z = ket prices, we calculated the rate of decline in property value decline in the LtV ratio clearly demonstrated a climate
Paperand forest products __Medium High Medium Low caused by a flood disaster, as well as property value taking  change isk.
Personal mortgage loans Low High Medium High I into account baseline property valuations and the probabil- “Loan toYalue rtio
ity of floods occurring under a climate change scenario.
*Personal mortgage loans not included

Considering the results of qualitative
evaluation of risks and opportunities and
exposure, electricity is selected as the
target for analysis of transition risk and
personal mortgages are selected for
analysis of physical risk.

We calculated that credit costs on mortgage loans at
SuMi TRUST Bank would increase by around ¥7.0 billion
by the year 2100 compared to the end of March 2020
based on the probability of floods occurring and the rate
of change in property value caused by flood damage in
either scenario. 'We think the financial impact of physical
risks in martgage loans at SuMi TRUST Bank is limited.

After referring to the logic of cost calculation and
quantitatively showing the amount of increase in credit cost

) Y ' due to flooding, the impact is evaluated as limited.
Source : Sumitomo Mitsui Trust Holdings, “TCFD REPORT 2020/2021”
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[Case®: JFE Holdings]
Qualitatively assessing the identified risk / opportunity factors (using arrows).
It also mentions the stakeholder's perspective on the group.

Expectations and concems

Societal changes and responses to changes of stakeholders towards Evaluation results

the JFE Group
e  Significant contibution P
. . lmwmm technologies through innovative of Innovative technelogies on top
Rising societal that achieve large-scale technologies of existing technclogies
demands for decarbonization @ Increass in investment In the
decarbonization implementation of innovative o Piestmentin he implementaion of
h““", steel | onof technologies Risks nnovalve technologies is possbie
production processes mplementation « Increase in operation costs = Cost competfivenss s
LT due to the introduction of meintaines when carbon pricing
carbon pricing Is implemented workdwide
| Restrictions on the amaurt of
Rising expectations ® Replacement of converter ‘sorep provided inorease in
Increased focus on toward electric furnace steel with electric fumace wolii protiuction of converter steel
electric fumace steel steel PPOTNHIES % ncrease i preduction o eectc
method, which emits l . @ Increasa in JFE Group's ﬁ furmaoe stesl and the nesd for
low levels of carban ikrene n aop production of electric furnace sleciric fumaos enginesring
generation steel 1" Bxpansion of the scrap logistios
busingss
& Incraiss i derraiid foi |7 ncrease in demend for electrical
Increase of EV motors electrical steel sheets for EV N i et
g‘"““’s i 1 norease incemand fr el
. o *® Decrease in demand for Opportunities stesl due fo increass in
Ghu‘l;ge HistcmiRe Dm'ﬁ“f::lh;“;; special steel due to the  automobil sakes
Lt st £ docreasa of internal ﬁ i i
srte 5 gh-tensile 3
Reduction of weight and 3 :nmhustlnn n?\ns: bil automobles
the i of orautomoble 7" Refacus onthe recyciabiiyof
and others multi-materials steel due to the increased use stedl
of multi-materials
Rising demands for Demand for © Demand for further Wk
co-findly rav decartonization and dacarborizaton and =¥ Lt mpac f bp s
- L * uoe of muli-materials
materials regyclability recyclability in stesl production
‘ |7 ntograted constructions and
;_“f;-f“ A "““‘:‘d for ‘operalions of renewable energy
3 o R bl qy {blomass, geothermal, and solar
:‘m‘m generation plants powsi) plants
Shifting to @ Low-carbon business (Eco Opportunities | Inerated constnuctions and
decarbonization Solution) in developing operatians ofwaste incinerators
Overseas development of countries using Best Available and plastc recycling plants
d izt energy conservation Technology (BAT) developed " Inegrated constuctions of COU
lecarbonization b . el and CCS taciities
technologies and commercialized in Japan e ———

Source: JFE Holdings, “JFE GROUP REPORT 2020”
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[Case®@:Hitachi]

Explaining the world view of scenarios for multiple businesses that are greatly
affected by climate change, mentioning countermeasures and opportunities that

utilize in-house technology, and showing resilience to climate change

‘ Explain the world view of the scenario for each of the six businesses |

wil raman fist, bt 1
owerall wi soe SubStEMTE growth.

on tachnclogies

especially electricty, mainly in

emissions, emvironmental burden,
economic performance. eafoty. and suply

cregse the vdunE of data
=

foocst demand for solutions that
faciitate such & shit

wation markst in

¥pand the.
dhustrisl oourtrias

auiomaiion enabing 8

e to operate & factory
+ The custrial market in emerging

businesses Pailway systems Powsr powsr grids T systems squipment y
Risks: The high frequency of natural Fisie: T i ooy f et dsasiers | ok Natioal deestrs wi sxacerusie Risks: Natural disasters will exacerbate Nafurel tissslers wil cxacerbets
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market factors | « Long-distance trananort stenility +New senvices and businessss utiizing big commercial vehicle sales appear to be
{neither the 2°C nor | forwrard as the giobdl par - Digital technciogy will be further spplied to | data, ko, Al and other digtsl technoiogy | economies wil grow dus to & fise in rizing &z need for goods defivery incresses
°C soznaic] travel and encoLrages rem enhanse the stzbilty and eficency of the | wil expand rapidly Droduction plarts «Non-envionmental functions fke .
ne in demand, though walnotbeds | power suoply auranomous driving and advanced safety
&5 tht for i ransport features that promote safety, security, and
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expand their busines to meet giocal chain management to accommodate
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supment i new prochution ph
Heep =n ey Ya?\mm suppy chain in
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n stengihening our abiity to
respcnd to business disruption risks 7
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D‘ nshlel

supply chain in sirengihening cur abifty to
repond 10 business CIEFUpLon ks in
socordanca with cur BGPs

+Bhoee e st Tosmehiss of il ey chein i g ing our abilty to

disastars. sirengthen cur shiity 1o respond
tn busineas disruption fisks in accordance
with our BCPs

tespen o busiess (i fisks 1
‘acoordance with our BCI

respond to business dsnption fisks 1
a-cordence with our BCPs

Impact on pert of Va1

————————
Impact on par of ¥2.099.4 biion in 11
Sector sales (FY 2019}

Finanoil information
sales volume of
eac] saclor)

IMp=Gt on part of Yo50.3 Dilion 1 1=may
systems business salas (FY 2019)

impact on part of
Sector sales [FY

‘Bllion n Energy

FY 2018) Systems) saes (FY 2010)

We believe that by paying close attention to market trends and developing our business flexibly and sirategically, we have high climate resilience .~

References to countermeasures and
opportunities that utilize in-house technology

Note: The abave scenario enlyses 2re not future projections but anempts to exsming cur resiience 10 Glmets changs. How the future unfolds may be quite diferent from any of thes scensrios

By presenting an overview of the world view in multiple scenarios and a flexible strategy for climate change for the six
businesses that are greatly affected by climate change, it is possible to appeal that they have resilience to climate change

Source: Hitachi, “Sustainability Report 2020”
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[Overseas case I : Neuberger Berman]

Examine the potential impacts of climate change under the control of the

CRO / COO. They also use the results of scenario analysis for engagement and
portfolio adjustment

The Head of ESG Investing works with the ClOs and the
CRO to ensure appropriate climate expertise and analytical
capabilities are in place to support portfolio managers

and research analysts in understanding the potential
implications of climate change for security analysis and
portfolio construction.

Furthermore, we can use this analvs-st

identify which h

and Neuberger Berman's economic exposure. OF our mp 15 equity holdings
with the highest economic dimate value-at-risk exposure as of 12312019,
we engaged with 12 of these In 2013 (highlichted in blue). For example, we
engaged numerous times with the board and management of Utility A over
the last year, including advecating for @ much more rapid phase-out of coal
power plants in an affort to decarbonize the generation flest. As a result

of these discussions and pressure from other sharehalders, the company
retired seven coal plants in two years, decreasing CO, emissions 42% off 2
2010 baseline.” The company has committed to retire an eighth coal plant
by year-end 2022 and is Investing in an energy transiticn strategy via battery
storage projects and solar?

The COO and CRO play an especially active role in
managing the firm's business operations and resiliency
10 climate-related risks. This includes improvements to
the firm's operational efficiencies and carbon footprint or
adaptation and mitigation actions with| respect to both

Ltransition and physical risk.

Use scenario analysis results to prioritize

Under the control of COO and CRO, consider the :
engagement candidates

resilience of the farm regarding the potential
impact of climate-related risks, including efforts to
address transition risks and physical risks

The conclusions drawn from this analysis can be used by

portfolio managers to more accurately price securities in
their investment selection process. Additionally, portfolio

managers can use this information in the construction

of more resilient portfolios that can help protect dient

value over the long term.

It can also be used by the portfolio manager's
Investment selection process for more accurate
securities pricing.

Used for portfolio construction

Source: Neuberger Berman “2020 Climate-related Corporate Strategy”, “2019 Environmental, Social and Governance Annual Report”
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[Overseas casell : AES]

Assuming future business areas, analysis are conducted in multiple
departments, and the scenario analysis is even in the CEO message.
It also explains the scenarios and calculation process in detail

The impacts of climate change and policy responses are dynamic. As

a company with aperations i 15 cauntrles, we have develaped a The details of the assumed world view for each

portfolic and srowth strategy that is resilient across a number of . -
Rossible scenarios pertaining to both physical and transition climate- scenario are explalned

related risks. This report implements recommendations of the Task
—

Force on Climate-related Financial Disclosures {TCFD) and provides lﬁl/‘/l/l ‘

additignal analysic for stgkebglders into the strength and resilience

of our portfolio — whether we are navigating policies that limit global
warming to 2°C or withstanding the possible physical impacts of a

world that fails to achieve that goal. al carbon levels decrease by
% compared to the Business Global electricity demand is 12% lower than in the Busines: ual Scenario, due to,
sual Scenario

In the CEO message, scenario analysis and
the link between analysis and long-term , :
planning were mentioned LOa e

efficiency measures nt compared to
ener Scenario

Carbon price schem ab-
lish 1l advanced economie:
and emerging countries implement

cap and trade schemes

GENERATION
MIX 2040 pre-industrial

A v . . levels
= Renewables

] Fossil Fuels

Generally mit

1 Niciiar L / Sea level rise of climate chang
N

0.26-0.55 meter are not completely avor

@

Strategic Business Units

Risk Ma

Compl

Under a system that also incorporates management, they are considered and managed by
multiple departments based on the level of risk

Source:AES “AES Climate Scenario Report”
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[Overseas caselll: Unilever] 4] H
. . . . . . . agn General consumer

Comprehensive and qualitative description of business impact. In addition, as a

countermeasure, we are promoting M & A strategies and supply chain initiatives

Changing consumer preferences
- ‘ N - To capitalise on the future revenue opportunities_our M&A strategy aims
The main impacts of the 2°C scenario were as follows: -
to acquire new businesses which serve specific consumer segments

such as gustainability conscious consumers. A number of our recent

acquisitions, including Pukka Herbs, Sundial, Mae Terra, Seventh

Carbon pricing is introduced in key countries and hence there are
increases in both manufacturing costs and the costs of raw materials

such as dairy ingredients and the metals used in packaging.

Zero net deforestation requirements are introduced and a shift to
sustainable agriculture e.g. Climate Smart Agriculture, puts pressure
on agricultural production, raising the price of certain raw materials.

The main impacts of the 4°C scenario were as follows:

= Chronic and acute water stress reduces agricultural productivity in
some regions, raising prices of raw materials.
Increased frequency of extreme weather (storms and floods)
causes increased incidence of disruption to our manufacturing and
distribution networks.
Temperature increase and extreme weather events reduce economic
activity, GDP growth and hence sales levels fall.

Qualitatively describe the impact ofthe2°® C/4°
C scenario on the impact on the entire business,
and express resilience.

In addition, qualitatively describe the effect on yield
of soybeans and black tea as an important product

Source: Unilever “Unilever Annual Report and Accounts 2019”
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Generation, and OLLY Nutrition, are recognised as B Corps - meaning they
have met stringent environmental and social criteria as laid out in the B
Corp impact assessment. For example, Seventh Generation advocates for
renewable energy and is taking action to decarbonise its own business
and Pukka Herbs has its own science-based zero carbon goal

We plan to acquire new sustainable businesses
through M & A strategies regarding changes in

customer behavior

Future policy and regulation

Despite our efforts over the past decade, commodity-driven deforestation
remains a serious challenge in many parts of the world. We're taking a
number of steps to eliminate deforestation from agricultural commodity
supply chains. Firstly, we are transforming our own supply chains by
making sure the palm oil_soy, paper and board, and tea we buy is both
traceable and certified as sustainable. Secondly, we are working with
governments and other partners to ensure that deforestation gets the
political attention and financial resources it needs. In particular, we are
focused onﬁpimq reduce deforestation in ke! regions of South-East Asia,
South America, and West and Central Africa. We're also using our networks
and relationships to help tropical forest countries access large-scale,
performance-based payments for emissions reductions from forests.

In addition to transforming our own supply chain
for palm oil, soybeans, paper, and tea, we are

working with governments to promote
deforestation reduction



[Overseas caselV: Aurizon] A E 4]5]
Understand the risks and opportunities for your own business, including the
supply chain. It also describes the parameters of the scenario and details the world view

Coal exports from Australia (Gompared to 2017)

POTENTIALIMPACT  STRATEGIC PLANNING, RISK MITIGATION

TO BUSINESS AND OPBORTUNITIES . .
: (mtce: Tonn of oil equivalent )
Climate Currentand fture  Prysical: May result in loss ) Contin
change disruptionarising ~ Acute & of revenue due to quicky from flooding and A
resiince  from horeased  Chronic | 60 CAGR
and y and/ Risk level: £l Netwark's Remcte 0
adaptation  or frequency o Moderate.to Jnipa tensgortand > Reduce s-triggered speed reswictions  Monitor ng System,
extremeweather  pgp aofactiliesacass  crrough more ocalsed real-time monitoring of  the Burez 50 + CPS
9 cesloolv chain “rack temperatures Mteorlogy, anc
temperztures May resultinhigher > Impreve sngagement wih customers o1 the CSRO 0
strang winds, costs assaciated estimated recovery tmelines by oroviding an initis! / + NPS
flooding and wieh ensuring asset ange that is nzrrowec as cer-ainty increzses 40 o
assaciated ercsion, avallability, or to > Ensure an adzpti 1 approach to improve 0 0.9%
Eushfires and address damage nfrastructure resilie sSDS
cthers) to assets. » Engage with land use planning and palicyakers 30 .
Yiira hatiahn cing incentivisation of low-i (Share Adjustment)
mﬂ\' o't modes and enabling in‘rastructure 0 SDS
A ong e zatmen: of transp 20 p—
. . . 0 Inthe 2° C scenario, global coal trading
Describe the risks and opportunities for your own L | will decline by 33%, but the share of high-

| quality Australian coal will increase by
10%, explaining resilience.

2017 2020 2025

business including the supply chain.
Each item is also evaluated on the axis of short-term,
medium-term, and long-term impact occurrence times

2030 (%)

-Continuous monitoring of key drivers -------...-_....__..____

Metallurgical coal
demand

GDP

Operating coal mine
production

Government policy
Trade flows

Export infrastructure
Global competitiveness

Crude steel production

Based on the IEA scenario, set parameters
and define the world view of the scenario.

Scrap availability

Steel production

Also identify key indicators to monitor

metho

Domestic coal supply/
import reliance

Domestic coal
requirements

Climate policy

Source: Aurizon “2020 SUSTAINABILITY REPORT”
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[Overseas case V: Mondi)

Quantitatively describe the amount of financial impact of risks and opportunities.

Coal mine project
pipeline

1]2) 3] E8(s)

Agriculture, food and
forestry products (Foods)

It also explains the expected business background and calculation process

Climate-related risks

Quantifying our climate-related risks Quantifying our climate-related opportunities

Regulatory changes  The majority of Mondi's European sites (nine out of 13 material op 1s) perating We have invested around €700 million in modernising energy plants and
Reduced EU Emissions fall under the EU ETS. Currently our operations have sufficient allowances to costs through energy  improving energy efficiency across our mills since 2013. Our internal energy
Trading System (ETS) comply with the EU ETS regime. However, the EU government has published efficiency experts’ network meets regularly to focus on increasing profitability and

allowances in period IV

may result in the need

to purchase additional allowances of EU paper and pulp producers, including Mondi. The potential and structured knowledge sharing. We have a clear opportunity to improve
GHG credits financial implication of the EU ETS allowances is in the range of €1-10 million Z;:;"wz:”e"?* energy efficiency across our recently acquired operations. Our energy experts

annually (based on an average price of €35/tonne CO:). We have calculated support the technical teams of acquired operations to implement energy

This worst-case scenario by identifying the gap between our mills’ current efficiency measures.

annual GHG emissions and the expected GHG allowances projection to 2025 To Calculate the eneigy eicency.opporiavty, we estimiate s 1% il
Supply chain impacts  Increased severity of extreme weather events may have a negative financial :gucnsoen ;n:ﬁz;gz:::;rmpﬂon tAcii cotlc datvea ptetiss saving of

i
Extreme weather conditions impact on our operations through decreased harvesting capacity in forests, —
leading to drought, fire, for example due to decreased rainfall and wood fibre supply chain disruptions
erosion and pests, and PR F:veather PR E PR e angp ylamauons thri)u h Avoided GHG The selling price of by-products from the kraft pulping process is rising as
disease may reduce Y P P 9 emissions and industry in general becomes more interested in these renewable secondary
Zﬁfil?;".f;fi:fﬂfca - sustained higher temperatures which can lead to stronger winds and secondary raw raw materials” Mondi is able to extract about 5-10 kg of turpentine per tonne
increased windfalls; materials of pulp produced from pines. This equates to a potential to produce by-

Chronic changes in

precipitation

Water scarcity may put

Climate-related opportunities

benchmarking figures for the period 2020+ which significantly limit the CO;

- plantations being vulnerable to changes in rainfall patterns and erosion
caused by heavy rain; and

= higher temperatures which may increase vulnerability of forests to pests
and disease

With droughts expected to happen more frequently, we estimate the potential

financial impact of wood fibre yield losses in our South African plantations Reduced operating While we have realised many internal water recycling and reuse options,
could be up to €13 million annually. costs through we still have investment opportunities to reduce our water use. The financial
— resource efficiency impact of this opportunity comes from avoiding external waste water treatment

Extended water shortages are a concern, especially in South Africa. Our mill
at Richards Bay uses water abstracted from the Goedertrouw Dam on the
uMhlathuze river, which is already under pressure from urban development

constraints on water
resources used for
production in our mills

During the recent extended drought in South Africa, we reduced specific
water consumption through operational measures, closed loops and

Focus on improved energy
efficiency by establishing

Instead of incinerating
by-products from pulp
production, low-carbon
biomass-based chemicals
can be sold as secondary
raw materials

Reduced water use
translates into reduced
operating costs and secures
our licence to operate

competitiveness through cost optimisation, energy efficiency improvements

product turpentine to the value of more than €10 million annually. Taking into
account the investments required to realise this volume of turpentine
(estimated at around €1 million) and operating and energy costs, the

opportunity is valued at around €7 million annuallz

costs and the steadily increasing costs of fresh water. We have estimated

potential annual savings of €1 million, with important additional benefits in
terms of Securing production and avoiding potential restrictions of operations

and production capacity due to water shortages or other restrictions.

recycling. Future challenges around water availability may require further Read our CDP climate change

investment in water recycling in the production process and lead to increased disclosure 2019

costs. Preliminary investigations indicate that reduced production is not a

significant risk and the potential financial impact is estimated at less than

€5 million annually.
e — 7 For example, turpentine can be used as a sivent for thinning cil-based paints, for producing varnishes, and as a raw material

for the chemical industry

Quantitatively evaluate the impact of risk / opportunity on the financial impact of the entire business
It also describes calculation assumptions and processes

Source : Mondi “Sustainable Development report 2019”
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