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[Objective of the Practical Guide]
Introduce “practical” examples, to which companies can refer when performing scenario
analysis aligned the TCFD Recommendations

While Japan’s companies are prepared to meet the requirements of the TCFD
Issue recommendations, the process of scenario analysis itself is not well known among
them, and almost no case studies are available.

Objective The Guide has compiled practice examples of the TCFD recommendations subject to
of the support programs of the Ministry of Environment to help companies to some extent
the Guide perform scenario analysis on their own.

(Reference: Scenario analysis in the TCFD recommendations) :
' @ The TCFD recommendations is a set of requirements that the financial industry has sent out based upon the
Paris Agreement, calling on business management to make climate change efforts. :
' @ The TCFD recommendations call for climate-related financial reporting and business management focusing
on four core elements — i.e. governance, strategy, risk management, and metrics and targets. :
' B For strategy, in particular, companies are recommended to perform scenario analysis for financial impacts
under multiple climate-change scenarios. :
' @ Scenario analysis helps companies develop robust strategies under a wider range of uncertain futurei
l conditions. !

___________________________________________________________________________________________________________



[Structure and Usage of the Practical Guide]
The Guide consists of “Content of the TCFD Recommendations”, “Steps in Scenario
Analysis”, “Practice Examples”, and “References”

Corporate needs

Companies want to know what
the TCFD recommendations are,
and what kind of climate-related
financial disclosures are
recommended. |

Companies want to know each
step of scenario analysis
performed by other Japanese
companies.

v

Companies want to see how to
perform scenario analysis for
climate-related disclosures

Companies want useful
references for risk importance
assessment in scenario analysis.

Chapters of the Practical Guide and Their Summaries

Chapter 1. Summary of the TCFD Recommendations
This chapter explains why the TCFD was established, what the TCFD

recommends, and what kind of climate-related disclosures are recommended.

Chapter 2. Scenario Analysis - Practice Examples (six companies)
This chapter presents scenario analysis performed by selected companies
under the support program of the Ministry of the Environment and explains
how to undertake scenario analysis.

Chapter 3. Publicly Available Scenario Analysis
This chapter presents corporate efforts for scenario analysis in accordance
with the steps recommended by the TCFD.

Chapter 4. References on Degree of Risk Importance in Selected
Sectors

This chapter provides materials for scenario analysis, part of which were
used for assessment of the degree of risk importance under the Ministry’s
support program.

® The Practical Guide provides the method for TCFD scenario analysis created on its own methodology and interpretation of the “TCFD’s Technical
Supplement; The Use of Scenario Analysis in Disclosure of Climate-Related Risks and Opportunities” (July 2017).
® Facts and figures in the case studies are as of the time of acquisition.

4



1. What are the TCFD recommendations?
1-1. Summary of the TCFD recommendations
1-2. Requirements of the TCFD recommendations
and meaning of scenario analysis

This chapter explains why the TCFD was established and what the TCFD recommends,
+ and what kind of climate-related disclosures are recommended. |



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

possible threat to financial institutions

B “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), Governor of the Bank of England

B 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),

Governor of the Bank of England (September 2015)

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

stability:

B 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;

B 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;

B 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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[What are the TCFD recommendations?]

The TCFD recommendations are financial disclosure framework focusing on climate-
related information

B The TCFD final report sets out a framework to disclose climate-related financial information for
investors.

B The TCFD recommends that businesses disclose the potential impacts of climate change on their
organizations.
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[Climate Change and Corporate Management]
Climate change can present clear risks and opportunities for business management

Business management
Risks (opportunities) increase

v'Business sustainability v'Changes in modalities of

competition

v'Business common sense

and intelligence v'Boycott and exclusion

from market

v'Corporate value

Management

v'Investor-analyst dialogue

v"Non-financial reporting

v Corporate brand image Non
VSESS Isclosures

v Credit-rating agencies

Y
g/
, Climate change requires
Environment Finance reportlng on not just the
environment and CSR
but all matters.

/ CSR

The TCFD recommendations serve as a tool for dialogue with investors, helping
enterprises recognize climate-related risks and opportunities, and planning business
strategies incorporating such risks and opportunities.




[Acceptance of the TCFD recommendations]
The TCFD is a Europe-led initiative, supported by an increasing number of Japanese

companies

M (As of March 14, 2019), 537 financial and non-financial enterprises in 48 countries and 65 governments,
international organizations, and industry organizations announced their support of the TCFD recommendations.
The Ministry of the Environment announced July 27, 2018 that it agreed to adopt the TCFD recommendations.

B These supporters include financial firms responsible for assets of nearly $100 trillion, as of September 2018,
and the figure is still increasing (according to the 2018 status report).

List of Japanese companies and other organizations supporting the TCFD recommendations

Financial
(22)

Non-
Financial
(32)

Other
(8)

(as of March 14, 2019)

MS&AD Insurance Group Holdings, Inc. / Rating and Investment Information, Inc. / THE SHIGA BANK, LTD. /
Sophia University Endowment* / SOMPO Holdings, Inc. / Dai-ichi Life Holdings, Inc. / Daiwa Securities Group / Tokio
Marine / Nikko Asset Management / Nissay Asset Management Corporation / Development Bank of Japan / Nippon
Life Insurance Company / Japan Exchange Group Inc. / Government Pension Investment Fund (GPIF) / Nomura
Holdings, Inc. / Mizuho Financial Group / Sumitomo Mitsui Trust Asset Management Co., Ltd. / Sumitomo Mitsui
Trust Holdings, Inc. / Sumitomo Mitsui Financial Group / Mitsubishi UFJ Financial Group, Inc. / Meiji Yasuda Life
Insurance Company / Resona Holdings, Inc.

E-Square Inc. / NEC Corporation / OMRON Corporation / Kao Corporation / Kawasaki Kisen Kaisha, Ltd. / Kirin
Holdings Company, Limited. / Kokusai Kogyo Co., Ltd. / Konica Minolta, Inc. / CSR Design Green Investment
Advisory, Co., Ltd. / JTEKT CORPORATION / Mitsui O.S.K. Lines, Ltd. / Sumitomo Chemical / Sumitomo Forestry
Co., Ltd. / SEKISUI CHEMICAL CO., LTD. / Sekisui House, Ltd. / Sojitz Corporation / Daiwa House Industry Co., Ltd.
/ Teijin Group / Nikon Corporation / NYKLine / Neural / Nomura Research Institute, Ltd. / Hitachi, Ltd. / FUJIFILM
Holdings Corporation / MARUI GROUP CO.,LTD. / Mitsui Chemicals, Inc. / Mitsui & Co., Ltd. / Mitsubishi Chemical
Holdings Corporation / Mitsubishi Heavy Industries, Ltd. / Mitsubishi Corporation / Yokogawa Electric Corporation /
Ricoh Company, Ltd.

Ministry of Environment (MOE) / Financial Services Agency (FSA) / Ministry of Economy, Trade and Industry (MET]I)
/ Japanese Bankers Association / The Investment Trusts Association, Japan (JITA) / Japanese Institute of Certified
Public Accountants (JICPA) / Japan Securities Dealers Association / Japan Investment Advisers Association (JIAA)

* A fund operated by Sophia School Corporation (https://www.sophia.ac.jp/jpn/news/PR/2018/20190218tcfd.html)
9 Source: website of the TCFD




[Objectives of the TCFD recommendations and Widespread Adoption]
The TCFD recommendations expect companies to gradually adopt the recommendations. A
growing number of countries are putting them into their official frameworks

Objectives of the TCFD Government Support

* 4k

S EU to revise its directive to comply with the TCFD
recommendations

Broad understanding of the concentration

EU
of carbon-related assets in the financial + The European Commission held a stakeholder meeting to revise the guidelines of
system and the financial system’s exposure the Non-Financial Reporting Directive (by 2Q 2019). It will publish the final report
to climate-related risks within 2018.

) L& UK requests its regulators to support the TF
alln recommendations

United Kingdom

. » The UK Green Finance Taskforce, established by the government to transition to
Greater adaptation, further development a low-carbon economy.

of information provided (e.g., metrics and Recommends that relevant financial regulators should support TCFD

Government support to integrate the recommendations in

scenario analysis), and greater maturity recommendations (Mar 2018).
o in using information Canada considers institutionalizing the TCFD
o . recommendations
S ore complete, consistent, Tcr?nébli?_ Envi Jci ch 4 the Mini -
o) and comparable information e Minister of Environment and Climate Change and the Minister of Finance
> .. launched an Expert Panel on Sustainable Finance, which discussed and
S TOI‘ market participants, published an interim report on institutionalization of the recommendations (Oct
= increased transparency, and 2018).
appropriate pricing of .
= o . bpTop pricing France to make the TCFD recommendation mandatory
. . . . . opportunities France
disclose in financial filings » Secretary of State Brune Poirson stated that the government would push for the
Climate-related issues viewed recommendations to be made mandatory (Jun 2017).
f”‘s mainstream b.usmess and Chinato revise the guidelines for environment reporting
investment considerations by .
. China
Final TCFD Report both users and preparers » The government established a pilot project jointly with the UK government,

examining the possibility of incorporating the TCFD recommendations in its

Released (July
guidelines for environmental reporting (Jan 2018)

2017) Companies already reporting under other

frameworks implement the Task Force’s = The central bank requests companies to support the TCFD
recommendations recommendations

Netherlands

» A working group on climate risks was established by the central bank, requesting

Five Year Time Frame companies to support the recommendations (Apr 2018).

(Resources) Task Force on Climate-related Financial Disclosures, 2017 Sources: TCFD, “2018 Status Report”, websites of the Ministry of Environment of Japan, the
10 European Commission, and other governmental organizations, and publicly available information



1. What are the TCFD recommendations?
1-1. Summary of the TCFD recommendations
1-2. Requirements of the TCFD recommendations
and meaning of scenario analysis

___________________________________________________________________________________________________________

' Chapter 1. Summary of the TCFD Recommendations .
. The chapter explains why the TCFD was established and what the TCFD recommends,
. and what kind of climate-related disclosures are recommended. |

___________________________________________________________________________________________________________
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[Requirements of the TCFD Recommendations]

The TCFD recommends disclosure of information related to climate change that poses
financial risks and opportunities

Climate-related Climate-related
risks J opportunities

| :

v v

Incorporating them in business
strategies and risk management

I
I
\ 4

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 (ii) 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.

Sources: prepared by the Ministry of 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 - Recommendations of the Task Force on Climate-related Financial Disclosures” of
the Financial Stability Board (FSB)
12



[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
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Expenditures
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Strateqic Planning

Risk Management
|

\%

Financial Impact

Opportunities

~

Resource Efficiency

~

Energy Source

Products / Services

Markets

Income
Statement

Cash Flow
Statement

Financial Impact

__________________

sk Balance Sheet

Resilience

Assets &
Liabilities

|

Capital &
Financing

|

Source: prepared by the Ministry of 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

D

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

Risks related to the that eventually turn out to be a failure

Transition o
transition to a lower- (—— e et

Risks

carbon economy 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 IM D aCtS 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 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 Use of more efficient models of transport B Reduced operating costs (e.g., through efficiency gains and cost
m Use of more efficient production and reductions) . . N
Resource distribution processes m Increased productlop capacity, resultmg in increased revenues
Efficiency |m Use of Recycling B Increased value of fixed assets (e.g., highly rated energy-efficient
B Move to more efficient buildings bundm_gs) . .
m Reduced water usage and consumption B Benefits to workforce managernent and plan_nlng (e.g., improved health
and safety, employee satisfaction) resulting in lower costs
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 ay B Reduced exposure to GHG emissions and therefore less sensitivity to
Energy PP holicy changes in cost of carbon
B Use of new technologies ) ) .
Source B Participation in carbon market B Returns on investment in low-emissions technology
B Shift toward decentralized ener eneration B Increased capital availability (e.g., as more investors favor lower-
99 emissions producers)
B Reputational benefits resulting in increased demand for goods/services
[ ] i .
Opportunities eDri\i/seski)opnmgeon(:da'lsngg:jr 59;(2/?:65;0” of low B Increased revenue through demand for lower emissions products and
Products |m Development of climate adaptation and SErvices . .
and insurance risk solutions B Increased revenue through new solutions to adaptation needs (e.g.,
. . insurance risk transfer products and services)
Services |® Development of new products or services i, . -
through R&D and innovation B Better competitive position to reflect shifting consumer preferences,
B Ability to diversify business activities resulting in increased revenues
B Access to new markets B Increased revenues through access to new and emerging markets (e.g.,
Markets W Use of public-sector incentives partnerships with governments, development banks)
B Access to new assets and locations needing | | Increased diversification of financial assets (e.g., green bonds and
insurance coverage infrastructure)
B Particioation in renewable ener roarams B Increased market valuation through resilience planning
Resilience and adpaptation of energy-efficie%)i:yr/) mgeasures B Increased reliability of supply chain and ability to operate under various

Resource substitutes/diversification

conditions
Increased revenue through new products and services

Source: prepared by the Ministry of 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
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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 costs,
B Oil and Gas o o : : .
Energy B Coal changes in risks and opportunities: changes in regulations and shift in
B Electric Utiliti consumer and investor preferences: and changes in investment
ectric Utilities 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 regulations on higher

Transportation
Land Transportation (Rail
Transportation, Tracking

. =
Transportation

Serwces)_ fuel efficiency
B Automobiles
B Metals and Mining o _
B Chemicals Assessment and potential impacts of enhanced regulations on GHG
Materials and ®m Construction Materials, emissions and carbon pricing; risk as_sessment_ of increased se\{erltv of
Buildings Capital Goods extreme weather events on construction materials and property; and
B Real E M opportunities for products to improve energy efficiency or reduce
eal Estate Management 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 Environment based on the Task Force on Climate-related Financial Disclosures, “Final Report - Recommendations of the Task Force on

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



[TCFD recommendations]

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

Recommended

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

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

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

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

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

Recommended
Disclosures

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 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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[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

@ N

The organization’s
governance
around climate-
related risks and
opportunities

Q< v

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

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

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
capital expenditures, acquisitions, and divestitures

How the board monitors and oversees progress against goals and targets for
addressing climate-related issues

Management role in assessing and managing climate-related risks and

opportunities

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

A description of the associated organizational structure(s)

B How management (through specific positions and/or management committees)

monitors climate-related issues

Source: prepared by the Ministry of 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

P

<

Impact on the
organization’s

businesses,

strategy, and

financial

planning (where

relevant

information is

critical)

N

v

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

short, medium, and long term

» A description 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 strateqgy, 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 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 significance 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 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

@ N

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

< v

Source: prepared by the Ministry of
21

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

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

» 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.

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.22-23



[Significance of Scenario Analysis (i)]

The TCFD recommends that organizations perform scenario analysis to assess the potential
business implications of climate-related risks and opportunities, and disclose assessments.
The TCFD'’s technical supplement provides more information on scenario analysis

The TCFD recommends that organizations perform scenario analysis to assess the potential
business implications of climate-related risks and opportunities, and disclose assessments.
The TCFD’s technical supplement provides more information on scenario analysis.

___________________________________________________________________________________________

B Scenario analysis can help organizations consider issues whose possible outcomes are
highly uncertain and will play out over the medium to longer term. It can also enhance
organizations’ strategic conversations about the future.

B Organizations with more significant exposure to climate-related issues should consider

Why scenario |
analysisis a |

ful tool : : : - ;
usetuttoo disclosing key assumptions and pathways related to the scenarios they use. Scenario
analysis is complex and requires resources, but brings benefit to organizations.
Target Applicable scenarios

B |[EAWEO 450/ETP 2DS/IEA WEO Bridge/IEA WEO INDC
(2°C or lower scenarios and other scenarios)
Transition risks B Deep decarbonizaion Pathways Project (2°C or lower scenario)
IRENA Remap (the renewable energy ratio to be doubled by 2030)
B Greenpeace Advanced Energy [R]evolution (2°C or lower scenario)

IPCC Representative Concentration Pathway (RCP) Scenarios: RCP8.5, RCP6.0, RCP4.5,
RCP2.6

Sources: prepared by the Ministry of 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. 25-29, the Task Force on Climate-related Financial Disclosures, “Technical Supplement - The Use of Scenario Analysis
in Disclosure of Climate-Related Risks and Opportunities”, 2017. p.21 and p.25

Physical risks
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[Significance of Scenario Analysis (ii)]

Scenario analysis can enhance strategic planning in response to uncertainty in future, as

well as internal and external dialogue

In a reasonably foreseeable term...

= |

<“— Medium-term business plan (3-5 years) —*

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

» Business strategy cannot respond to changes in

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 place without any subjective
viewpoints on future.

Management can demonstrate business resilience.
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[Corporate Challenges in Performing Scenario Analysis]

The Practical Guide supports companies in handling three challenges frequently faced
when performing scenario analysis

B When undertaking scenario analysis, companies often face the following three
challenges.

(i) Actual scenarios for analysis and key parameters to be tied are not easily accessible to a
wide majority of companies.

(i) Scenario analysis requires different execution processes and participation of different
divisions or departments, depending on the nature of companies. One cannot say that a
certain division or department in the organization should undertake scenario analysis.

(i) It is fairly hard work to make management understand the results of scenario analysis.

B The Practical Guide offers solutions to these challenges.
* (i) and (ii)): Understand “Practice Examples”, “Disclosure Examples”, and “Importance of
Risks”.
* (iii): Perform scenario analysis with parameters that you can handle. Start dialogue
with management over the (quantitative) results.

B The key is to begin scenario analysis with what you understand, and progress
and deepen your knowledge and experience.
* e.g. First, conduct qualitative scenario analysis. Then, try quantitative scenario analysis.

* e.g. First, apply scenario analysis to a certain segment. Then, apply to a greater part of your
company.
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2. Scenario Analysis - Practice Examples

___________________________________________________________________________________________

. Chapter 2. Scenario Analysis -
' Practice Examples (six companies) |
This chapter presents scenario analysis performed by selected companies
. under the support program of the Ministry of Environment and explains !
. how to undertake scenario analysis.



The Ministry sorted points to consider when a company performs scenario analysis in
line with the TCFD recommendations. A selected six companies tentatively performed
scenario analysis.

TASK FORCE on
Chpatt fEATED - (Notes in red: Points to consider in each step were added after the support program.)

DISCLOSURES

CFpD

1 Ensure Integrate scenario analysis into strategic planning and/or enterprise risk management processes. Get management
governance  Assign oversight to relevant board committees/sub-committees. and operation
isin place Identify which internal (and external) stakeholders to involve and how. divisions involved!

R

2 | Assess materiality of 3 | Identify and define 4 | Evaluate business 5 | Identify potential

climate-related risks range of scenarios impacts responses

Market and Impact on: Responses might include
Techqology Reputation Scenarios inclusive of a * Input cc_)sts Changes to business
Shifts " Operating costs model
range of transition and L
: : Revenues Changes to portfolio mix
physical risks relevant to Suoplv chai | N S
Policy and Physical the organization upply chain . AVESHIENTS i
Legal Risks Business interruption capabilities and
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?

4
‘ir‘ Pick and choose from
your industry
\and company viewpoi

cenario(s) should be used? be needed?

yid 0
& Do not narrow down!

Take multiple scenarios
into account.

Try not to seek

too much accur%

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

learly imagine a future world
under certain assumptions!

Disclose information
from readers’ viewpoint!

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



[Scientific Scenarios for Analysis]

Consider climate change in an uncertain future with multiple scenarios

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

The temperature will rise 2.6-
4.8°C above pre-industrial
levels, unless more rigorous
measures are taken.

: |
— : : 4°C Scenario |
] : : =Halio T
] . . [
] ! ! [
2] ! - -
| 1 -
0 l | -
] i 2°C Scenario |
_
5

_2 I I T
2000 /2;)30 2050 2100
The 2°C and 4°C scenarios
describe similar temperature
changes by 2030.
They describe considerably
different futures 30 years ahead.

The temperature will
rise 0.3-1.7°C above
pre-industrial levels, if
strict measures are
taken.

Sources:
27

4°C Scenario

An example of TCFD 4°C scenario
Transition Scenario (IEA)
* [IEAWEO New Policies Scenario (4°C)

Physical Scenario (IPCC)
* RCP8.5 Scenario (2.6-4.8°C)
v States “business as usual”.

2°C Scenario

An example of TCFD 2°C scenario
Transition Scenario (IEA)
* |[EA ETP 2DS Scenario
* [IEA WEO 450 Scenario

Physical Scenario (IPCC)
* RCP2.6 Scenario (0.3-1.7°C)

Other scenarios

Other TCFD scenarios
Transition Scenario (IEA)
* [IEA WEO current policy scenario (6°C)
v'States “business as usual”.

Physical Scenario (IPCC)
* RCP4.5 Scenario (1.1-2.6°C)
* RCP6.0 Scenario (1.4-3.1°C)

Figure SPM.6 in the Synthesis Report (SYR) of the IPCC Fifth Assessment Report (AR5); International Energy Agency (IEA), “ETP 2017”; UNEP, “the Emission Gap Report 2015”;
website of the Ministry of Foreign Affairs; and TCFD, “The Use of Scenario Analysis in Disclosure of Climate-Related Risks and Opportunities”



[Example Schedule]
Approximately three months are spent on the scenario analysis process from

assessment of importance of risks to definition of countermeasures

The support program has revealed that it is possible to perform scenario
analysis with the assistance of a consulting firm in approximately three months.

materiality of
climate-related
risks

1 2 3 4 5 6 "/ 8 9 10 11
week | week | week | week | week | week | week | week | week | Week | Week
. 1st 2nd 3rd 4th 5th Board| meeti
Meetin
Iy Y Y Y Y v
(i) Assess

(i) Identify and
define range of
scenarios

(iii) Evaluate
business impacts

(iv) Identify
potential
responses

28
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[Implementing Structure]

The key to success is to get everyone involved, according to staff in charge of scenario
analysis at the companies participating in the support program

Pattern A

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

Start STEP2 STEP3 | ...
Oper_atlon Acc_ountlng/ Management
Div. Finance
Environment/

CSR

IR Planning
* Sample image
Advantages

« Easy to start

* Minimum burden on divisions concerned

Disadvantages

* |Internal coordination needed in the scenario
analysis process

» Long process from the environment/CSR division

to management
29

Pattern B

Form a team within company before embarking on
scenario analysis.

® @

Operation Accounting/
Div. Finance

&8

Scenario analysis team

@ ®

Environment/CSR Planning

Management

®

* Sample image

Advantages

 Divisions are cooperative as internal coordination
Is completed in advance

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

Disadvantages

* [t takes time to start analysis

« Great burden on divisions concerned




Contents (Practice Examples)

Examples of scenario analysis performed by the selected companies, and references for importance of risks

Pages in the Practical Guide References
Sector under the e for Scenario Analysis for
TCFD definition ompany importance
STEP2 STEP3 STEP4 of risks
Energy (i) ITOCHU Corporation p.33 p.34-37 p.38 p.106-118
(it) Mitsui O.S.K. Lines, Ltd. p.40 p.41-47 p.48-49 p.120-126
Transportation |(iii)) Japan Airlines Co., Ltd. p.51 p.52-54 p.55 p.127-136
(iv) MITSUBISHI MOTORS i
CORPORATION (p.58, 61) | p.57,60 | p.58,61 | p.137-145
Buildings/ |(v) Sumitomo Forestry Co., Ltd. p.63-64 | p.65-73 | p.74-75 | p.147-160
Forest
Products ' '
(vi) Tokyu Fudosan Holdings 0.78 0.79.81 | p.78,80 | p.147-160

Corporation
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2. Scenario Analysis - Practice Examples
() ITOCHU Corporation



ITOCHU Corporation

— M Textile Company

0 Apparel Division Department in charge of
O Brand Marketing Division 1 scenario analysis

O Brand Marketing Division 2

—m Machinery Company
1 Plant Project, Marine & Aerospace Division Power Project Department

1 Automobile, Construction, Realty & Logistics, Machinery &
Industrial Machinery Division

JTT TN\ = Metals & Minerals Company
Iro c““ O Metal & Mineral Resources Division
—M Energy & Chemicals Company
O Energy Division
O Chemicals Division

—m Food Company
[ Provisions Division
O Fresh Food Division
O Food Products Marketing & Distribution Division

—m General Products & Reality Company
O Forest Products & General Merchandise Division
O Construction & Logistics Division

—® ICT & Financial Business Company
O ICT Division
O Financial & Insurance Business Division

® As of 2018



STEP|2

“Assess materiality of climate-related risks”

| STEP || 2

| 3 4] 5]

Climate-change risks and opportunities for the power generation segment

Risk item

Business impact (examples of considerations)

Carbon pricing/emission

Introduction of carbon pricing and emission rights trading will increase the cost of thermal power
generation.

rights trading (It is highly likely that the cost will not be able to be passed on in the sales price.) Large

Competitive advantages for renewable energy will increase.
rbon dioxi mission . . . . : . . .
Carbon d 0 _de €MISsIo Strict regulations will require the company to consider selling assets or making additional
targets/policies of o Large
. capital investment.

countries
Electricity from particular resources will become unsaleable, opportunity loss will occur, or sales

Change in energy mix will decrease. Large

g gy The Company will have to consider selling assets, or making capital investment in alternative g

energy resources.

Spread of recycling and If carbon capture and storage (CCS) is made mandatory for thermal power generation, extra costs

energy-saving will be incurred.

technologies A drastic shift to renewable energy will require huge investment in storage batteries and grid Large

(CCS, storage batteries, systems. g

resource-saving design, If a new, low-cost and high-efficiency renewable or energy-saving technology emerges, the demand

etc.) for thermal power generation will decrease.

Renewable energy prices Sales prices of new renewable energy projects will decline.

: — - Large

(FIT price) Competitive advantages for renewable energy will increase.

Change_s in the Divestment will accelerate, and continuation of the thermal power generation business will increase

reputations among Large

investors

fund-raising costs.

Introduction of carbon pricing will lead to arise in power generation costs and changes
in energy mix, which will have great financial impacts.
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STEP

3

' ster | 2 || 3 ||

4 ” S | |Scenario||4°C||2°C

“Identify and define range of scenarios”

Consider society in 2040 with two scenarios of climate change that are highly uncertain.

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

(°C)

» Nationally determined
contributions (NDCs) for each
county are 3-4°C increase levels.

4°C Scenario

The temperature will
- rise 2.6-4.8°C above
L pre-industrial levels,
unless more rigorous
measures are taken.

The temperature
[~ will rise 0.3-1.7°C
above pre-

industrial levels, if
strict measures are

o _ x » Partly pressed by investors and communities, the
2°C Scenario energy sector starts to set targets and drive low-

carbon and carbon-free actions.

taken.

2000

Sources: Figure SPM.6 in the Synthesis Report (SYR) of the IPCC Fifth Assessment Report (AR5); International Energy Agency (IEA), “ETP 20177,
UNEP, “the Emission Gap Report 2015”; and website of the Ministry of Foreign Affairs
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| ster | 2 L8] 4 | 5 | [scenariol[4°C][2°C

STEP|3 | “Identify and define range of scenarios”
IEA’s and Other Assumptions based on Scientific Grounds
2040
Present Sources
(2014) World 40 years ahead in the | World 40 years ahead in the
4°C scenario 2°C scenario
Carbon
p():r?(r:ti)r?;/ AN - IEA WE02016
emission emission N/A N/A $140/t (US) (450 scenario)
rights trading g
trading
Fossil fuel Coal: $78/t Coal: $108/t Coal: $771 « IEAETP 2016
- prices Gas: $4.4/Mbtu (US) Gas: $7.5/Mbtu (US) Gas: $5.9/Mbtu (US) (4DS, 2DS)
arbon
emissions
targets/ Reenneev:/able PV utility scale: 7.2-8.8 PV utility scale: 6.6-7.1
sl oy A yen/kWh yen/kwh - IEA WEO2016
(FFIJT Brice) Onshore wind power: 6.2-7.7 | Onshore wind power: 6.2-7.7 | (NPS, 450 scenario)
(US)** yen/kWh yen/kWh
Coal thermal: 1,713 Coal thermal: 1,016 TWh
_ Energy TWh (40%) (21%) Coal thermal: 153 TWh (3%)
Changes in output by |Gasthermal: 1,161 Twh Gas thermal: 1,480 TWh Gas thermal: 959 TWh (20%) | IEA WEO2016
energy mix source (27%) . (NPS, 450 scenario)
(US) Renewable: 570 TWh (30%) Renewable: 2,560 TWh (54%)
: Renewable: 1,488 TWh (30%)
(13%)
Spread of
;ﬁgivr\]':rble_ Penetration N/A /A Coal thermal with CCS: 64% | « |EA ETP 2016
€Ty~ | rate of CCS Gas thermal with CCS: 18% | (2DS)
saving
technologies
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STEP | 3 “Identify and define range of scenarios” | ster || 2 1 8] 4 || 5 | |scenario|f4°C]2°C|
In the 4°C scenario, the world will see an increased share of renewable energy, while

the Company will continue following the present path towards further expansion

A certain policy effort towards a low-carbon society

R v Gradual abolishment of subsidies to fossil fuels
v' Enhanced standards for power generation efficiency
Govemment ~ Adoption of carbon tax by some countries

@ A rise in material costs

Supplier
(raw v Increased demand for coal

materials)  gnd gas, and a rise in their
prices
0 A drop in the cost of renewable
& energy
Technology

v' Evolution of low-carbon power
generation technology, and a drop in
the cost of renewable energy

v' The adoption cost of renewable
energy stabilizing technology will
remain high.

v" CCS will not become common.

Investor .
Action

@ Increased entries in the IPP and PPS

markets
New entry

v" More IPPs and PPSs in some regions

Industry/ Itochu

The portfolio will remain on an
extension of the present path

v Overall electricity demand will increase.

v The share of renewable energy will gradually
increase, while demand for coal power generation
will also increase in developing countries.

v The additional cost of carbon tax and CCS will be
limited, so thermal power generation will remain
profitable.

v Physical risks will increase power generation costs.

Action Enhance disaster preparedness and BCP

10}

Alternatives
v Spread of decentralized and self-power generation

Departure from centralized
power generation

Pressure on fossil fuels

v Divestment from coal and petroleum

v Steady or slightly increased investment in renewable energy
Encourage disclosure and dialogue

Power company/
consumer

A worldwide increase in
electricity demand

v" Overall electricity demand will
increase.

v' Advanced countries will see a
decline in demand for coal and
other thermal power generation
(though gas power generation will
increase).

v A drop in the cost of renewable
energy will encourage some
consumers to shift to renewable
energy.

v" Typhoons and floods will cause
power failures.

While keeping the portfolio on an extension of the present path, enhance the business continuity plan

Encourage active disclosure and dialogue to secure reputation

(BCP) to respond to physical risks
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STEP |3 “ldentify and define range of scenarios” [ster [ 2 8] 4 || 5| [scenario][4°Cl[2°C

In the 2°C scenario, the world will reduce the use of thermal power generation,
and substantially increase the share of renewable energy

Governmeny” Enhanced standards for power
generation efficiency

@ Changes in material costs

Supplier (raw materials)
v Gas prices will increase.
v' Coal prices will gently decrease.
v' Land prices for renewable energy will
increase, and the land market will be
more competitive.

B A drop in the cost of
renewable energy
Technology
v' Evolution of low-carbon power generation
technology, and a drop in the cost of
renewable energy
v" Further development of renewable energy
and electric vehicles, and inflated prices
of storage battery and scares resources
v" CCS will become common.

Increase investment related
to renewable energy

Action

Enhanced efforts towards a low-carbon society
v Abolishment of subsidies to fossil fuels

v Adoption of carbon tax by many countries
v" Subsidies to CCS will be granted/increased.
v" More countries will adopt “Capacity Market”.

More entries in the IPP and PPS

markets
New entry

v More IPPs and PPSs in some regions

@ The share of renewable energy will

considerably increase.
Industry/Itochu

v Overall electricity demand will increase.

v Most electricity will be generated with renewable
energy.

v Gas will replace coal as a backup source for renewable
energy stabilization. (A drop in coal demand)

v’ Because of the additional cost of carbon tax and CCS,
thermal power generation will become less profitable.

Action INncrease the share of renewable power
generation

=) Departure from centralized power

2l generation
Alternatives

v’ Spread of decentralized and self-power generation
Action GO into decentralized and self-power

generation businesses

Investor

Pressure on fossil fuels
v Divestment from coal and petroleum
v Increased investment in renewable energy

A worldwide increase in
electricity demand

Power company/consumer

v' Overall electricity demand will increase.

v’ Carbon pricing will be adopted, dampening
demand for thermal power generation.

v A drop in the cost of renewable energy will
encourage consumers to shift to
renewable energy.

Review the portfolio, and
supply highly competitive
energy

Action

While constructing a business portfolio focusing on renewable energy in line with the world trend of
departure from carbon, pursue new electricity business opportunities
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STEP 4 “Evaluate business impacts” [ster [ 2 | 3 )[4 5 | [scenario|[4°C][2°C
Under both the 2°C and 4°C scenarios, the Company will maintain at least the
current level of income

(Image) — === S S

4°C Scenario

There are possibilities that:

» Gas power generation will be T
more profitable. o -

» Coal power generation will be
less profitable.

* Renewables will also be less _

profitable.
« Accumulated income will dl’Op. Accumulated profit Higher profitability Lower profitability Lower profitability Accumulated profit
from power sources of gas power of coal power of renewables from power sources
built in 2021-40 generation generation built in 2021-40
2°C Scenario (Image)

(100% carbon tax) « Course of events = Focus on renewables =

* Power generation other |
than renewables will be
subject to carbon tax,
which will result in a =

substantial drop in B I
profitability.

|
|
i
|
A
|
» But the Company will be — im —
:
|
|

able to maintain or
increase profitability by
building new renewable

plants. , : : : :
Increased . Carbon tax and Accumulated
Accumulated = Increased Increased ) Accumulated . . Expansion A
rofit from profit from  profit from profit f_rom Decreased Car_bon tax profit from Reducno_n Rgductlon i C(?S cost profit from
P ower expansion of expansion of &Pansion of rofit from CCS saving from ower in gas/oil  in coal renewable  S2Ving from power sources
souFr)ces built 2\5 ower cgal ower renewable (F:)arbon tax cost ces sourr)ces built  POWer power ower reduction in | built in 2021-40
- gas pow pov power adaption 7 generation generation power gas/coal power (renewable-
in 2021-40 generation = generation . in 2021-40 generation .
38 generation generation focused)
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2. Scenario Analysis - Practice Examples

(i) Mitsui O.S.K. Lines, Ltd.



Transition risk

Others

Climate-related Impact on Mitsui O.S.K. Lines

Risk item

Increase/decrease in
Key products and prices

Promotion of next-generation
vessels

National regulations on
SOX/NOx

Energy-saving policy
(EEDI/Energy efficiency laws)

Energy-saving subsidies

Trend in energy demand

Carbon pricing

Change in reputation among
customers (shippers) and

investors; melting of permafrost

and glaciers; extremely
abnormal weather; etc.

[see f 2 3 ][ 4] 5]
Business impact

Changes in energy mix will impact the demand for key cargo transport (crude oil, petroleum products, petrochemicals, coal, LNG),
leading to fluctuations in profit of ocean shipping business

Transition to a low-carbon society will decrease the demand for coal and petroleum, which will reduce the cargo volume and profit in
the ocean shipping business.

However, the spread of CCS and CCU can revive the demand for coal transport, enabling the shipping business to maintain profit.
Spread of EVs and other next-generation vehicles will substantially change the ways of completed vehicle transport and supply
chains. This will reduce the vehicle transport volume and lower profit in the ocean shipping business.

Spread of renewable energy will increase the demand for hydrogen transport, which can help maintain profit in the ocean shipping
business.

Increased demand for onshore wind power generation will increase profit from development of onshore facilities (costs of
transport and installation), which will increase profit in the ocean shipping business.

Climate change will adversely impact cereal crop harvests, which will lower the demand for bulk cargo transport and reduce profit in the
ocean shipping business.

Shippers will expect environmental considerations in transport, calling on the ocean shipping business to shift to next-generation
vessels. This will increase R&D costs, capital investments, and overall expenditures.
Adaption of next-generation vessels will save fuel costs and payments of carbon tax, reducing overall expenditures.

The 2020 IMO fuel sulphur regulations will require the ocean shipping business to purchase appropriate fuel. This will increase
operating costs and overall expenditures.

Installation of SOx scrubber systems will increase capital costs and overall expenditures. Promotion of alternative fuels, though not
directly related to climate change or global warming, can indirectly contribute to CO2 emissions reduction.

The EEDI for new ships will tighten the regulations (Phase 2 from 2020 and Phase 3 from 2025), which will inflate ship prices, and
increase maintenance costs and overall expenditures.

Access to energy-saving subsidies will save capital investment, and reduce overall expenditures.

FIT and other policies to promote renewable energy will reduce the demand for crude oil, coal and LNG transport, the transport
volume, and income in the ocean shipping business.

An increase in the demand for biomass fuel transport will increase the transport volume and income in the ocean shipping business.

Stricter requlations on the use of cleaner fuels or those with less environmental impact will increase the costs of technology
development, capital, fuel and vessels (including crew training costs), and overall expenditures.

If market-based measures (MBMs) for GHG from ships are made obligatory by IMO, fuel will be charged, and ship operators will have
to purchase emission rights for emissions exceeding their allocated volumes. This will increase overall expenditures.

General preference to transport means with environmental considerations will increase the demand for vessels.

Development of the North Sea Route will reduce traveling time, and the capital and travel costs. This will lead to more new contracts and
increase freight revenue.

Abnormal whether and typhoons require ship operators to change navigation routes to longer routes. This can damage reputation from
shippers.

Adoption of carbon pricing and emission rights trading will increase vessel fuel costs and overall expenditures.
In addition, investment in development of next-generation vessels will have considerable financial impacts.
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Consider society in 2030 with two scenar 0S
| step || 2 | 4 )| 5 | |[scenario

[Global average surface temperature (difference from the 1986-2005 average)]

O

2030

4°C Scenario

2°C Scenario

2000

Source: Figure SPM.6 in the Synthesis Report (SYR) of the IPCC Fifth Assessment Report (AR5)
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1 I |
2050

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.




Assumptions in the Scenarios

see 2 L3 )l 41l 5

| | Scenario " 4°C I 2°C l

Present

2030

World in the 4°C scenario

World in the 2°C scenario

Sources

Total traffic

66,000 G tonne-km/year

113,588 G tonne-km/year

101,178 G tonne-km/year

* 2ii

volume (2015) (ACT, LCT scenarios)
Coal traffic 7,300 G tonne-km/year * IEA WEO2017/2ii
volume (2015) 7,665 G tonne-km/year 5,256 G tonne-km/year (ACT, LCT scenarios)
Petroleum traffic 19,000 G tonne-km/year * IEA WEO2017/2ii
| / volume (2015) 25,039 G tonne-km/year 15,987 G tonne-km/year (ACT, LCT scenarios)
ncrease - — ;
. Automobile 36.2 million vehicles/year - . - . * The Global Calculator V23
decrlf:;e in | affic volume (2017) 53.02 million vehicles/year | 43.27 million vehicles/year (IEA 2DS/4DS scenarios)
RIS 1,670Mt - [EA ETP 2017
aF;d orices Steel demand (2014) 1,855Mt 1,855Mt (RTS, 2°C scenario)
3,635bcm * [IEA ETP 2017
LNG demand (2014) 4,269bcm 4,545bcm (RTS, 2°C scenario)
Demand for » Agency for Natural Resources
offshore wind 3506w 1,255GW 1,840GW and Energy, Renewable Energy
. (2014) Institute, Japan Maritime Center,
power generation otc
Spread of | Spread of next- FAME: 1,040USD/Mt, 38MJ/kg na na * |[EA Bioenergy report “Biofuels for
next- generation fuels | MDO: 482USD/Mt, 43MJ/kg (2016) o o the marine shipping sector”
generation . 1 mo Phase 3 = 30% Phase 3 = 30%
vessels |EEDIregulations Phase 1 =10% (in and after 2025) (in and after 2025) IMO
CO2 emissions of 810 million tonnes 924 million tonnes 823 million tonnes .
Regulations | global marine (Emissions from ships worldwide (Emissions from ships (Emissions from ships " 2l .
' . . (UMAS Scenarios 8, 10)
transport 2010) worldwide) worldwide)
* [IEA WEO 2016
(450, NPS scenario)
o _ Japan, North America, Europe: |- “Implementation and
* . .
Carbon Carbon tax Average ZI\??AZQEFSICEeTQ pprox. $8/t %L:Pp?fzgg?/it $100/t Considerations of Emissions
pricing na- China: $75/t Trading in Selected Countries”, a
Ministry of Environment report,
2016
Fuel price Petroleum: $97/bbl Petroleum: $113/bbl Petroleum: $97/bbl * [EA ETP 2016/2ii
.




CO2 Emissions from the Global Maritime Transport Sector
[see [ 2 L3 2 [ 5] [scenarioffaeCl2°C]

4°C Scenario

Target
1200 - Figure 16: CO; targets quantified
~ -Opt1, 18 GT (2025
— ~Opt2, 33 GT (2025 Table 14: Absolute CO, emissions targets for international shipping under five different target
Opt3, 33 GT (2030 derivations (million tonnes)
1000 ||~ -0pt4, 23 GT (2025
C-OPBTCTES) @ - - - - - e oo __ 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
Opt.1 - Responsibility
800 principle, 1.5 degrees, 18 Gt | 810 | 810 (870 |930 |518 | 106
? (2025)
£ S Opt.2 - Responsibility
2 600 R principle, 2 degrees, 33 Gt | 810 | 810 ({870 |[930 || 823 |716 |610 |503 |396
] ~% (2025)
IS ~ Opt.3 - Responsibility
400 2°C Scenario \\ I ~ . ?zrglggle 2 degrees, 33 Gt 810 810 870 930 990 831 673 514 356
A"
\ - Opt.4 - Egalitarian principle,
“ b N developed country based, 23 | 810 810 870 930 719 508 | 297 86
200 - \ N Gt (2025)
\ N Opt.5 - Egalitarian principle,
* developing country based 79 | 810 | 810 [§870 | 930 |Jf 924 [J917 |911 |905 | 898
Gt (2025)

0 . L L | )
2010 2015 2020 2025 2030 2035 2040 2045 2050

Opt 2 = Scenario 8:

* The scenario sets CO2 emissions targets at 33Gt during the period 2010 to 2100 on the assumption that MBM starts in 2025 and
20% of the total revenue derived from a carbon pricing can be used to purchase CO2 offsets. It is used as an ACT scenatrio (2°C) in
the 2ii report.

Opt 5 = Scenario 10:

* The scenario sets CO2 emissions targets at 79Gt during the period 2010 to 2100 on the assumption that MBM starts in 2025 and
80% of the total revenue derived from a carbon pricing can be used to purchase CO2 offsets. It is used as an LCT scenario (4°C) in

the 2ii report.
Source: UMAS, “CO2 Emissions from International Shipping - Possible reduction targets and their associated pathways”, 2016. P.45

.




World in the 4°C Scenario: More Natural
Disasters and Inflated Fuel Costs el Bl 5] ElEd

m Higher port charges

_______________________________________________________ N due to arise in sea levels

[

l

1 1

| L

| I

| .

: Government ﬁ =

! é L Increased demand for

| - ' Biofuel | biofuel as an alternative
e : .

: “ 6 : No change in EEDI or other

1 = . . ..

| FCV , regulations or policies.

N = = EV Fossil fuel /) Regulations will not work

DRI NP -’ properly even after MBM starts.
Increased demand for Inflated fossil fuel prices, s
EVs, increasing the increasing the cargo ,’ Regulations in line with

cargo volume vqume rules of the international

Development of

icebreakers eyeing to Increased demand for 4 i >
the North Sea Route offshore wind power
generation
P _1 S

=~
- A Storms and cyclones will force ship operators to change 4
= g s and cycionss Wit force Ship opera’or g N»\\

community
IMO

_________________________

navigation routes. This will increase the capital and fuel
costs, cause delays in delivery, and pose adverse impacts
on ferry terminals.

.




World in the 2°C Scenario: Cleaner Society, Shift to Renewables,

and Dampened Demand for Fossil Fuel |

STEP “ 2 |I 3 II 4 H 5 | |Scenario|

4°c|2ec)

Green energy

zsﬁﬁ

Blofuel

o=
o T T T s s N e More use of EVs and
.' I_,@ | FCV hydrogen
| |
L e EV
:\‘%—;';_ﬁﬁ— E Carbon
D tieteiel i tax rise .
Shift to local production . Steel
. overnment
for local consumption, .
which emits less carbon
dioxide _ Hydrogen
Fossil fuel = Decreased demand

due to spread of
lighter vehicles

”

=
ider application of carbon tax

Change in fossil fuel demand

v

Development of
icebreakers eyeing the
Increased demand for
offshore wind power A\
generation —f

North Sea Route

M[]L
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Development of next-
generation fuels

Stricter
regulations to

0,
80% cuts IMO

Stricter EEDI regulations,
start of MBM, stricter
regulations on SOx and
NOx

Y



World in the 4°C scenario, the Company will continue following the
present path towards further expansion. FaE

| STEP " 2 |I 3 lI 4 “ 5 | |Scenario

World in the 2030s in the 4°C scenario

. Accelerating
Supplier . .
technology innovation

@ No impact on new entry

New entry

v" New entries will have no impact from climate
change.

v Suppliers will develop EEDI-
(No particular action needed)

compatible, high-fuel efficiency
technologies, and see
increased development costs of

v

QChange in transport

Customer

demand

Changes in navigation routes
will increase the capital and fuel
costs, and cause delays in
delivery.

@More subsidies

Government

v" No change in EEDI or other
regulations or policies

v" IMO targets of 50% cuts by
2050 will continue.

next-generation vessels. v Promotion of renewable energy v Q%O'\ﬁti(or; of carbon tax alnfd |
Subsidy schemes will help Shi ina industr will slightly decrease coal Charges on vessel luel,
them save capital investment. pping y transport, increase oil and and obligation to purchase
: o biomass fuel transport, and emissionrights)
Rainstorm, typhoon, rise in substantially increase natural v Harbors and ports will be
sea levels developed to meet the new
i i Industry/MOL gas transport. .
Action Request incentives/ i’ v Increased demand for offshore regulations
subsidies V" Physical risks will emerge, which will wind power generation v" Enhanced SOx/NOx
increase insurance costs. ¥ Poor harvests will reduce regulations will accelerate the
V' Traffic volume will increase as a result of transport demand. use of alternative fuels.
Higher demand for population growth. v Substantial increase in demand
Energy fossil fuel v' Arise in sea levels will result in higher port for EVs will change transport
business

charges.

v Adoption of carbon tax and MBM
will increase petroleum and coal
fuel prices.

v" More use of LNG as alternative

v Increased demand for biofuel as
alternative, but increase will be
limited due to prices and supply

Comply with EEDI regulations and
develop technology to reduce
environmental burden

Action

supply chains.

v" Adverse impacts on ferry and

Action

terminal businesses

Develop navigation
routes and vessels
compatible with climate

Action

Enhance and maintain
liaison with the

volume Atematives ENLry in related businesses change government to swiftly
Call for understanding gain information about
v" Development of the North Sea Route and f . . ital any revisions to
) ) related businesses O an increase in capita regulations
Action Consider prices of (No particular action needed) Investment

alternative fuels and
suppliers
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World in the 2°C scenario: More Action Needed towards

| STEP " 2 |I 3 II 4 “ 5 | |Scenario|

4°C

|2°C|

a Low-Carbon Society

World in the 2030s in the 2°C scenario

@ No impact on new entry @ Decline in fossil fuel

New entry Customer
trans Po rt

v" New entries will have no impact from
climate change.

(No particular action needed)

@ Accelerating

supplelachnology innovation

v Suppliers will develop EEDI-
compatible, high-fuel efficiency
technologies, and see
increased development costs of
next-generation vessels.
Subsidy schemes will help
them save capital investment.

v Low-carbon technology will
help increase vessel prices and
lease charges.

Investment in next-
generation technology
(joint investment)

@ Increased fossil

Increase in renewable/EV
transport

v Promotion of renewable
energy will decrease coal and
oil transport, and increase
biomass fuel transport.

v Increased demand for offshore
wind power generation

v Consumers will opt for low-

carbon-oriented, local

production for local
consumption. Traffic volume
will not increase in proportion
to population growth.

Substantial increase in

Shipping industry

Predict moves towards
. alow-carbon society based on
climate change external factors.

Industry/MO

Action
v" Vessels will consume less fuel.

(LNG ships, higher engine efficiency, higher

propeller efficiency, reduced ship resistance)
v" The industry will promote technology v

@ Intensified

Government

actions for
climate change

(Stricter MBMs and carbon tax)
v" Many countries will raise

carbon tax rates, which will
impact office and onshore
businesses.

IMO targets of 50% cuts of
GHG by 2050 will continue.
EEDI regulations will
continue, and more effective
MBMs will be adopted.
(charges on vessel fuel, and
obligation to purchase
emission rights)

Enhanced SOx/NOx
regulations will accelerate
the use of alternative fuels.
Harbors and ports will be
developed to respond to
short-term abnormal weather.

E . i .
buz;fgs fuel costs development of next-generation fuels. demand for EVs will change
. transport supply chains.

v Adoption of carbon tax and X . )
MBI\? will increase fossil fuel Actior. Develop technology towards ¥ Spread of lighter vehicles will
prices. alow-carbon society decrease_steel de_mand.

v Rapid spread of LNG fuel as Increase in electric furnaces

alternative
Hydrogen supply chain will be

Consider impacts of land

will decrease iron ore demand.
Impacts of population growth
will be minimal.

Actior Adopt next-generation
ships under

put into practice.

. i v Poor harvest will reduce
v Increased demand for biofuel  iaiternatives transport on marine transport
as an alternative, but the transport demand.
! v Accelerated modal shift v Adverse impacts on ferry and

increase will be limited due to

. terminal businesses
prices and supply volume

v' Development of the North Sea Route and

related businesses
M[]L

ACliom Change in portfolio

(gradual shift from
fossil fuel transport)

ACtOR Shift from fossil fuel to

alternative fuels
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partnership with
government, and build
a supply chain



World in the 4°C scenario, population growth and other factors will increase traffic
volume. The Company will use high-efficiency and
LNG vessels to deal with inflated fuel costs.

| STEP Il 2 .I 3 I 4 I 5 I |Scenario'4°Clzoci

Risk item

Financial impact
indicator

Summary of impact

Background of the impact

Magnitude of
impact
(¥100 million)

Transition risks

Increase/
decrease in key
cargoes

Coal traffic volume

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit

(freight revenue) of ocean shipping business.

The continued upward trend of coal demand, and population growth and vital economy will boost
coal demand further.

Petroleum traffic
volume

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit

(freight revenue) of ocean shipping business.

The continued upward trend of petroleum demand, and population growth and vital economy will
boost coal demand further.

Automobile traffic
volume

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit

(freight revenue) of ocean shipping business.

Consumers will not have enough incentives to purchase next-generation vehicles because of
unsolved infrastructure problems, poor availability of related products, and high prices. So, the
vehicle market will remain focused on vehicles with an internal combustion engine (ICE).

Steel traffic volume

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit

(freight revenue) of ocean shipping business.

Currently, steel is used the most for construction and automobiles. It is hardly possible to
consider any alternative to steel for construction, so impacts of transition risks will be minimal.
(Increase in climate disasters will result in an increase in demand for stronger and more durable
materials.)

LNG traffic volume

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit

(freight revenue) of ocean shipping business.

The continued upward trend of LNG demand, and population growth and vital economy will boost
LNG demand further.

Traffic volume related to
offshore wind power
generation

Sales (cost of ocean
shipping business)

Increase in related projects will increase
cost (freight revenue) of ocean shipping
business.

Further spread of renewable energy and particularly an increase in demand for offshore wind
power generation using Japan’s outstanding technology will increase revenues from facility
construction (transport and installation costs).

Transport of other
products

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit

(freight revenue) of ocean shipping business.

The continued upward trend of demand, and population growth and vital economy will boost
demand further.

Energy-saving
policy/ regulations
/ carbon pricing

MBM/emission rights
trading

Expenditures (cost of
ocean shipping business)

Emission trading will increase expenditures.

Emission trading will be adopted to achieve the CO2 reduction target by 2050, but the trading
volume will be limited. New technologies will be put in place to achieve the goal.

Inflated fuel prices

Expenditures (cost of
ocean shipping business)

Adoption of carbon pricing will inflate fuel
prices, which will increase cost (fuel costs)
of ocean shipping business.

Carbon pricing will slightly increase. This will be passed on to fuel prices in advanced countries,
causing financial impacts.

Trend in
energy demand

Inflated fuel prices

Expenditures (cost of
ocean shipping business)

Rise in fuel prices due to supply-demand
balance will increase costs (fuel costs) of
ocean shipping business.

Considerable rise in fossil fuel costs will have great financial impacts.

Energy-saving
policy/ regulations
/carbon pricing

EEDI and other
regulations

Expenditures (cost of
ocean shipping business)

Adoption of high-efficiency vessels will
reduce cost (fuel costs) of ocean shipping
business.

Low-carbon transport modes will be required. Fuel efficiency of vessels will be improved, reducing
operation costs.

Expenditures (cost of
ocean shipping business)

Regulations will increase new shipbuilding
costs.

To develop low-carbon transport modes, shipbuilders will seek high-efficiency vessels and install
high-efficiency facilities in existing vessels. This will increase shipbuilding and repair costs.

Spread of next-

Adoption of LNG-fueled
vessels

Expenditures (cost of
ocean shipping business)

Adoption of LNG-fueled vessels will impact
cost (fuel costs) of ocean shipping business.

Adoption of LNG-fueled vessels will reduce vessel fuel costs and costs equivalent to carbon
pricing.

Expenditures (cost of

Adoption of LNG-fueled vessels will increase

Adoption of LNG-fueled vessels will require additional investment as the difference from

generation ocean shipping business) | new shipbuilding costs. conventional vessels, having great financial impacts.
vessels
Spread of next- ’ ) e ; ; . ) ) ) ) )
generation Expend_ltur_'es (cos_t of Spread of b|ofuels_W|I! increase cost (fuel Biofuels will become common_and more easily available. Businesses will consider adopting such
fuels (biofuels, etc.) ocean shipping business) | costs) of ocean shipping business. fuels toward a low-carbon society.
. M[e] L




World in the 2°C scenario, fossil fuel traffic volume will decrease.
The Company will face greater burden of
emission trading and carbon tax.

Lster | 2 J[ 3 L4} 5] [scenariofacClf2°C]

Risk item

Financial impact
indicator

Summary of impact

Background of the impact

Magnitude of
impact
(¥100 million)

Transition risks

Increase/decrea
se in key
cargoes

Coal traffic volume

Sales (profit of ocean
shipping business)

Decrease in traffic volume will reduce profit
(freight revenue) of ocean shipping business.

Shift from fossil fuels to renewable energy will reduce the coal traffic demand.

Petroleum traffic volume

Sales (profit of ocean
shipping business)

Decrease in traffic volume will reduce profit
(freight revenue) of ocean shipping business.

Shift from fossil fuels to renewable energy will reduce the petroleum traffic demand.

Automobile traffic volume

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit
(freight revenue) of ocean shipping business.

Demand for EVs will considerably increase, affecting transport supply chain. A low-carbon
society will draw higher attention, reducing the growth of traffic volume of ICE. But population
growth will offset the reduction, and overall traffic volume will increase.

Steel traffic volume

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit
(freight revenue) of ocean shipping business.

Currently, steel is used the most for construction and automobiles. It is hardly possible to
consider any alternative to steel for construction, but steel can be replaced by lighter materials
such as aluminum, plastics, and CFRP for car bodies.

LNG traffic volume

Sales (profit of ocean
shipping business)

Fluctuations in traffic volume will increase
profit (freight revenue) of ocean shipping
business.

Increased LNG demand in a low-carbon society will increase LNG traffic volume.

Traffic volume related to
offshore wind power
generation

Sales (cost of ocean shipping
business)

Increase in related projects will increase cost
(freight revenue) of ocean shipping business.

Further spread of renewable energy and particularly an increase in demand for offshore wind
power generation using Japan’s outstanding technology will increase revenues from facility
construction (transport and installation costs).

Transport of other
products

Sales (profit of ocean
shipping business)

Increase in traffic volume will increase profit
(freight revenue) of ocean shipping business.

The continued upward trend of demand, and population growth and vital economy will boost
demand further.

Energy-saving
policy/
regulations
/ carbon pricing

MBM/emission rights
trading

Expenditures (cost of ocean
shipping business)

Emission trading will increase expenditures.

Emission trading will be adopted to achieve the CO2 reduction target by 2050, but the tradable
volume will be large. The Company will have to purchase emission rights if it fails to meet the
targets. This will increase expenditures.

Inflated fuel prices

Expenditures (cost of ocean
shipping business)

Adoption of carbon pricing will inflate fuel
prices, which will increase cost (fuel costs) of
ocean shipping business.

Carbon pricing will increase. This will be passed on to fuel prices in advanced countries,
causing financial impacts.

Trend in
energy demand

Inflated fuel prices

Expenditures (cost of ocean
shipping business)

Rise in fuel prices due to supply-demand
balance will increase cost (fuel costs) of
ocean shipping business.

Slight rise in fossil fuel costs will increase fuel costs.

Energy-saving
policy/
regulations
/ carbon pricing

EEDI and other
regulations

Expenditures (cost of ocean
shipping business)

Adoption of high-efficiency vessels will reduce
cost (fuel costs) of ocean shipping business.

Low-carbon transport modes will be required. Fuel efficiency of vessels will be improved,
reducing operation costs.

Expenditures (cost of ocean
shipping business)

Regulations will increase new shipbuilding
costs.

To develop low-carbon transport modes, shipbuilders will seek high-efficiency vessels and
install high-efficiency facilities in existing vessels. This will increase shipbuilding and repair
costs.

Spread of next-

Adoption of LNG-fueled
vessels

Expenditures (cost of ocean
shipping business)

Adoption of LNG-fueled vessels will impact
cost (fuel costs) of ocean shipping business.

Adoption of LNG-fueled vessels will reduce vessel fuel costs by the amount equivalent to
carbon pricing.

Expenditures (cost of ocean

Adoption of LNG-fueled vessels will increase

Adoption of LNG-fueled vessels will require additional investment as difference from

gv\e/r;t;rsaetllgn shipping business) new shipbuilding costs. conventional vessels, having great financial impacts.
Spread of next-generation| Expenditures (cost of ocean |Spread of biofuels will increase cost (fuel Biofuels will become common and more easily available. Businesses will consider adopting
fuels (biofuels, etc.) shipping business) costs) of ocean shipping business. such fuels toward a low-carbon society.
" M[]L
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2. Scenario Analysis - Practice Examples

(i) Japan Airlines Co., Ltd



Scenario Analysis in Practice -

b

STEP | 2| Assess materiality of climate-related risks (extract) JAPAN AIRLINES
v' List and categorize risk items into three groups in terms of assumed impacts on the
business
Category Risk item Assessment
Targets and regulations on carbon emissions and fuel efficiency in the Large
airline industry 9
Policy and |Targets and regulations on carbon emissions and fuel efficiency in :
; Medium
Legal relevant countries
Carbon pricing Medium
Spread of alternative fuels Large
Technology Improvement in fuel efficienc Medium
Shifts P Y
Development of next-generation airplanes Small
Market Shifts|Inflated fuel prices Large
Increased severity of extreme weather events Large
Physical L
Risks Changes in rainfall and weather patterns Large
Rise in average temperature Medium to Large
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Scenario Analysis in Practice — @
STEP | 3| Identify and define range of scenario JAPAN AIRLINES

v' Consider a society with high climate uncertainty in 2030 with two existing scientific scenarios

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

(°C)

1 2030 - The temperature will
i - rise 2.6-4.8°C above
- pre-industrial levels,
L— unless more rigorous
L measures are taken.

b—

- 4°C Scenario

=

— The temperature
- will rise 0.3-1.7°C
above pre-
| industrial levels, if
strict measures
are taken.

b—

2°C Scenario

f—

| —

| I 1 1 |
2000 2050 2100

Sources: Figure SPM.6 in the Synthesis Report (SYR) of the IPCC Fifth Assessment Report (AR5); International Energy Agency (IEA), “ETP
52 2017”; UNEP, “the Emission Gap Report 2015”; and website of the Ministry of Foreign Affairs



Scenario Analysis in Practice -

b

53

STEP | 3| Identify and define range of scenario (extract) JAPAN AIRLINES
v" The world in the 4°C scenario will be an extension of the present. SC:;SMO

Further policy effort towards a low-carbon society

Government

@ Rise in material costs

Supplier
(raw materials) .
v Gentle spread of biofuels

v' Inflated conventional jet fuel

prices
2 Fue_l effic_:iency \{viII
supplier ~ CONtiNUe Improving.

(airframe makers)
v Airframe fuel efficiency will improve.

v Development of supersonic transports
will progress.

v" Some countries and regions will adopt carbon tax.
v" Enhanced fuel efficiency regulations

@ Continued increase in new

New entry entries in the LCC market
v New LCC focusing on low-price oriented

customers will enter the airline market at the

present pace.

@ Increased costs

Industry/JAL

v" Fuel efficiency will improve, but
development of next-generation
airplanes and spread of alternative
fuels will be limited.

v Dependency on conventional jet fuel
will remain high and inflated crude oil
prices will increase fuel costs.

=)
No particular change

Substitutes

Considerable increase in
customerd€mand for international
flights

v' Demand will particularly increase in
developing countries.

v Population growth and vital economy
will boost demand for logistics.

v Interest in low-carbon energy and
modal shift to railways, etc., will be
limited.

v' Extreme weather events will be more
sever and more frequent, causing
concerns over service rates and
punctuality.



Scenario Analysis in Practice —

STEP |3

Identify and define range of scenario

b

JAPAN AIRLINES
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v" In the 2°C Scenario, alternative fuels will become more available, and modal shifts will
take place. Therefore, the Company may have to revise its supply chain and business model.

2°C Scenario

Considerable policy effort towards a low-carbon society
AEED v More countries and regions will adopt carbon tax towards a carbon-free/low-carbon society.

v' Enhanced fuel efficiency regulations
Government v More countries and regions will promote development and spread of alternative fuels towards a

carbon-free/low-carbon society.

@ Fluctuations in material
costs

Supplier (raw
materials)

v Use of biojet fuel will vary among
regions, which can raise differences
in costs among regions

Fuel efficiency will
supplier ~ CONtinue improving.

(airframe makers)
v Development of next-generation
airplanes will progress.
v' Demand for higher fuel-efficiency,

next-generation airplanes will increase.

Carriers with electric airplanes
will enter the airline market.

New entry

More efforts towards a

mdustyiJAL  lOw-carbon society

v Enhanced regulations will raise carbon
pricing.

v More airline companies will use biojet
fuel.

) Modal shift to railways and

vessels

Substitutes

Increase in demand for
international flights

Customer

v" Demand will particularly increase in
developing countries.

v Interest in the environment will
heighten, and some customers may
shift transport modes to railways,
vessels, and other modes with lower
environmental burdens.



4

JAPAN AIRLINES

Scenario Analysis in Practice: STEP |4 | Evaluate business impacts

L CO2 emissions

v' Analyze parameters based on financial and non-financial information, and estimate
financial impacts.

Financial information

B/S, PIL,
breakdowns of
operating costs, etc.

/

Future B/S and P/L

Y
Y

Financial impacts on B/S and
P/L (2°C)

Y

/

Non-financial information

Fuel consumption
and efficiency

Impacts by
parameter (2°C)

/

Ratio of biojets

| Financial impacts on B/S and
" P/L (4°C)

External information

A 4

IEA, ICCT, IATA
and other reports

Impacts by
parameter (4°C)

Publicly available
information on

55

relevant countries

Other reports
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2. Scenario Analysis - Practice Examples

(iv) MITSUBISHI MOTORS CORPORATION



o [ T 5] [sen o] =< ] A

MITSUBISHI
MOTORS

1-3a STEP 3: Identify and define range of scenario (4°C)

In 2030 in the 4°C Scenario, the world will see 1.5-2 fold increases in the number of natural disasters and resulting damage.
The scenario assumes that the use of electric vehicles will not be widespread.

Automobile industry

Renewables . b’ ' 2
. Fossil fuel costs : ){‘-‘ 3 )
will account for -
0 will increase - .
15% of all 2 5 times Conventional business Conventional market
energy supply form (production/ (advanced country-oriented)

development/sale)

Energy society Government policy

Conventional corporate management

/A Mitm &

J MITSUBISHI Conventional policy

Thermal power Centralized MOTORS Motors \
generation entralize \ / Regulations, subsidies, and other policy
will have less impact.

High demand for fossil fuels

People’s lives
— - ",-’ -.&' ”

Sales of EVs will Natural disasters will occur
increase 1.5 times 3.5 times more often

ICE vehicles Travel chiefly by car Severer
physical risks /

\ ICE vehicles will remain the dominant form,

while the necessity for disaster-countermeasures will arise.
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A

4°C

| STEP || 2 || 3 | 4 |Scenario|

|5 ]

| 2°C | MITSUBISHI
MOTORS

1-4a STEP4 : Evaluate business impacts (4°C)

Changes in social environment

Events that can take place in the future

Future prediction
Choice and combinations of information, story-

making

Impacts on business
Interpretation of actual impacts

Business impacts
Impacts on

annual profit

Changes in customer behaviors
Enhanced carbon tax and ZEV
regulations

Progress of next-generation vehicle
technology

Drop in battery prices

Further spread of EVs

Changes in consumer behaviors, government
policy, and technology progress will increase
car sales to 3 million cars per year. (Global
market)

Expanded share of EVs

* The share of EV sales will grow at a certain rate.

Demand will increase chiefly for PHEV. The average battery capacity

will slightly increase.

» Battery costs will remain the same because of increased demand for
scarce resources and increased battery production.

» Capital investment and R&D will slightly increase to meet the increased
share of EVs.

Government subsidies
» Subsidies at the present level will be secured (for capital investment in
renewables)

Inflated energy prices
Accelerating renewable energy and
energy-saving development

Inflated energy prices

Increased demand for fossil fuels will raise fuel
prices from 2,200 yen to 4,950 yen/barrel.

The share of renewables will increase from 7% .

to 15% in Japan. Demand for ancillary services
will increase, leading to higher electricity rates.
Grid power procurement costs will increase
from 14,300 yen to 15,620 yen/Mwh.

Increased energy procurement costs
» Increased demand for fossil fuels will increase energy prices.

Further efforts for energy-saving and renewable energy development
Energy consumption will be reduced to the mandatory annual rate set in
the Energy-Saving Act.

More frequent and severe natural
disasters

Natural disasters will cause greater damage to
the economy.

Temperature rises will lead to more frequent
and severer natural disasters.

In particular, Japan will experience more
torrential rains, 0.2 to 0.7 more times per year.
Increased natural disasters will increase car
accidents and flood damage cars. This will
increase payments for insurance companies.

Increased damage to production facilities and supply chains
+ The Company will have overall physical damage to supply chain,
suspension of operations, and worsening of working environment.

Enhanced efforts to protect supply chain
» The Company will enhance countermeasures against natural disasters
to minimize damage to supply chains to at least present levels.

Development of new technology to avoid physical risks
» Development of flood-ready vehicles
* Enhancement of V2X function

Sale of new-tech vehicles to avoid physical risks
+ The Company will seek to expand the market share with new value
added.
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A

MITSUBISHI
MOTORS

(Reference) Examples of Actual Physical Risks (Business Impacts)

Mitsubishi Motors CEO Says West Japan Torrential Rains Reduce
Production of More than 10,000 Cars

Mitsubishi Motors Co. published consolidated financial results on November 6th. Net
profit increased 7% year-on-year to 51.8 billion yen due to strong sales of sports
utility vehicles (SUVs) and minivans in emerging economies including Indonesia,
Thailand and China. A series of natural disasters including the West Japan Torrential
Rains, and typhoons Nos. 21 and 24 caused the company to reduce production
worth 4 billion yen. The Company, however, achieved profit growth.

At a press conference for the first half of fiscal 2018, held on November 6th, the
Chief Executive Officer said: “The West Japan Torrential Rains caused tremendous
damage to Okayama prefecture, where our Mizushima Plant is located, and the
production declines totaled more than 10,000 vehicles.” “Thanks to the efforts of our
suppliers and many business partners, however, we managed to minimize the
impact on production and shipping”, he added.

(Nikkei Shimbun, November 6, 2018)

Impacts of West Japan Torrential Rains and Typhoons EAl

Impact of West Impacts of
HnilltenyEn) Japan Torrential Typhoons Nos. 21
Rains and 24
Operating profit -14 -10
Non-operating and

extraordinary -12 -4
losses

Total -26 -14

* Impacts in the 1st half of FY2018
(Mitsubishi Motors Reports First-Half Financial Results for FY2018, November 6, 2018)
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Mazda warns of 28 billion yen loss from Japan floods
Production disrupted for months in areas hit by rain

Mazda Motor expects a roughly 28 billion yen ($248 million) hit to operating
profit due to production cuts at the main factory (Hiroshima pref.) and the Hofu
plants (Yamaguchi pref.) from the torrential rains that flooded western Japan in July,
the company said.

They operated at reduced capacity in August and September, as paralyzed
transportation networks hampered workers’ commutes. ...

For the year ending March, many factors squeezed earnings, such as the higher
costs of materials such as steel and precious metals, as well as spending to bolster
the automaker’s sales network in the U.S. and comply with tougher environmental
regulations. This leaves the company with little room to absorb the losses from
the rains from the reduced production of 28 billion yen.

= - A L

(Nikkei Shimbun, September 21, 2018)

Vehicle Insurance Claims Exceed 20,000 - Nearly 70% in Heavy Rain-hit
Okayama and Hiroshima, a GIAJ report reveals

The General Insurance Association of Japan (GIAJ headed by Keiji Nishizawa)
compiled the number of car accident claims related to the torrential rains in west
Japan. A total of 48,303 insurance claims including vehicles (including commercial
vehicles), fire, and new types (including accident insurance) insurance claims were
brought to member insurance companies by July 17. Car insurance claims totaled
23,644. Member companies set up emergency headquarters at their head offices or
local branches in the afflicted prefectures, and started to inspect and collect flood-
damaged cars under insurance coverage...

(Daily Automobile (Nikkan Jidosha Shimbun), July 23, 2018)
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| STEP | 2 3 | 4 | 5 |Scenario 4°C |1 2°C | mirsuish
MOTORS

1-3b STEP3:Identify and define range of scenarios (2°C)

In 2030 in the 2°C Scenario, the number of natural disasters and damage will remain almost present levels.

The scenario assumes that the use of renewables, energy-saving technology, and electric vehicles will steadily progress,
(and that, as a result, the 2°C target will be achieved.)

Automobile industry Local production CO2 emissions

\ N will increase from factories will
- G \ be cut 2% per year

Efforts towards a carbon-  Conventional market

Renewables : -
will account F_OSS” fuel COS_tS < free society (energy- (advanced country- L Carbon tax ZEV regulations
o increase 1.5 times saving facilities/ business oriented) 11.000 yen/t-CO?2 willcometo
for 22% of all transf : :
ransfer) effect worldwide

energy supply
PP
~ Energy society

Conventional corporate management

== o Mitsubm S
. MITSUBISHI
Renewables Decentralized / roTeRs Motors Stricter policy to a carbon-free
society will result in higher

High demand for f il fuel .
gh demand for fossil fuels carbon tax and stricter

— —Maas market will regulations.
People’s lives expand 16 times
_— . \ Kt s [
Sales of EVs will N P , ' ’ Natural disasters
e\ will slightly increase

increase 10 times
Modal shift/MaaS

Government policy

i

Electrification

Further electrification and modal shift
will increase demand for EVs.
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| STEP 45C

| Scenario

A E |5

2°C

A

MITSUBISHI
MOTORS

1-4b STEP4: Evaluate business impacts (2°C)

Changes in social environment
Events that can take place in future

Future prediction
Choice and combinations of information, story-making

Impacts on business
Interpretation of actual impacts

Business impacts
Impacts on

annual profit

Changes in customer behaviors
Enhanced carbon tax and ZEV
regulations

Progress of next-generation
vehicle technology

Drop in battery prices

Further and quicker spread of EVs

» Changes in consumer behaviors, government policy, and
technology progress will increase car sales to a maximum
17.6 million cars per year. (global market)

Expanded share of EVs

* The share of EV sales will sharply grow. Sales of new cars will decrease under the
4°C scenario.

» Demand will increase chiefly for EV. The average battery capacity will double.

» Adoption of alternative resources and sharp increase in battery production will more
than halve battery costs.

» Capital investment and R&D will increase to meet the increased share of EVs.

Government subsidies
« Subsidies will be secured for investment in battery development and renewables.
Credit incomes will also be secured.

Inflated energy prices
Accelerating renewable energy
and energy-saving development

Inflated energy prices

* Increased demand for fossil fuels will raise fuel prices from
2,200 yen to 3,630 yen/barrel.

* The share of renewables will increase from 7% to 22% in
Japan. Demand for ancillary services will increase, leading to
higher electricity rates.

»  Grid power procurement costs will increase from 14,300 to
16,610 yen/Mwh.

Increased energy procurement costs

* For CO2 emissions reduction, inexpensive thermal power generation and oil prices
will cost more.

» Electricity will cost more because of carbon pricing on thermal power generation.

Further efforts for energy-saving and renewable energy development
* The Company will seek low-cost electricity through third-party PVs and grid power
companies.

Inflated energy prices
Accelerating renewable energy
and energy-saving development
Spread of EVs

Development of a renewable energy decentralized society
* Increased use of renewables and inflated fossil fuel prices
will make the electricity system less stable.
This will lead to a decentralized society. More use of V2X
and reuse of batteries.

Entry in energy management business

» Launch of new businesses including sales of reusable batteries

* The Company will build a battery supply chain management scheme to minimize
costs of used batteries.

Changes in customer behaviors

Accelerating progress of Maas and urban traffic

« Heightened inclination to the environment and shift in
preference from ownership to sharing will facilitate
development of MaaS and urban traffic.

Decrease in new car sales
» Development of Maas and urban traffic will reduce new car sales in the global market.

Entry in new businesses
* Entry in Maas and CASE businesses will help the Company secure profit.

More frequent and severe natural
disasters

Natural disasters will cause greater damage to the economy.

* Temperature rises will lead to more frequent and severer
natural disasters. In particular, Japan will experience more
torrential rains, 0.2 to 0.5 times more per year.

* Increased natural disasters will increase car accidents and
flood damage cars. This will increase payments for
insurance companies.

Increased damage to supply chains
* More torrential rains will cause physical damage to supply chains, suspension of
operations, and worsening of working environments.

Enhanced efforts to protect supply chains
The Company will enhance countermeasures against natural disasters to minimize
damage.

Creation of new value added
* The Company will deal more with V2H functions to increase the market share.
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2. Scenario Analysis - Practice Examples

(v) Sumitomo Forestry Co., Ltd.



STEP2 “Assess materiality of climate-related risks”
Forest protection policy, and increase in forest fires and pests will have impacts

renewable and energy-saving
technologies

sales of timber and building materials for renewable-oriented markets.

Risk item Business impact on timber and building material business Assessment
Carbon emissions targets/policies Governments’ forest carbon absorption policy will increase timber procurement costs.
Forest protection policy Governments’ adoption of logging tax and charges will increase timber procurement costs.
% - Promotion of wood biomass power generation will increase sales. If the government stops
Z | Renewable energy subsidies - ;
S subsidies, sales will decrease.
g If relevant countries incorporate biomass in their sustainability standards, sales will
IS _ _ increase.
= Changes in energy mix ] o ) ) ) _
But increased demand will increase fuel costs (timber chips) in the biomass power
generation business.
Sl ish i tivities d Large
uggish economic activities due . . . . . .
99 ) If construction itself is suppressed, supply and demand of timber and building materials will
to stricter climate change X 5
. become sluggish, and sales will decrease.
regulations
Forest fires and pests will increase timber procurement costs.
~ Risein average temperatures Higher temperature and increased precipitation will facilitate timber growth, possibly
2 improving productivity and reducing timber procurement costs.
©
£ Changes in precipitation and . . . - .
2 Changes in forestation and timer procurement areas will increase timber procurement costs.
2 weather patterns
o
Increased severity of extreme Suspension of factory operations will reduce sales. Decreased forest resources will increase
weather events timber procurement costs.
Fluctuations in key product prices,
o Progress of next-generation Adoption of Al and 10T will reduce transport and factory operation costs.
o technology, changes in reputation ) ) o ) ) ) o Small to
£ among investors, dissemination of Increased trade of energy-saving products and high-efficiency insulating materials will increase Medium

_——

in forest resources caused by physical risks, will have great financial impacts.

Efforts to comply with governments’ forest protection policy and logging regulations, as well as changes
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STEP2 “Assess materiality of climate-related risks” IBEH I
Changes in sales caused by housing policy and delay in construction due to
extreme weather events will have impacts

Risk item Business impact on housing and construction Assessment
National cgrpon emissions + Governments’ forest carbon absorption policy will increase timber procurement costs.
targets/policies
% Forest protection policy + Governments’ adoption of timber tax and charges will increase timber procurement costs.
g
2 + Efforts to meet government’s policy will increase investment and reconstruction costs.
(2} g .
< Building policy - If the government continues subsidies, monetary incentives will arise. Some policies can
~ impact market competition and sales.
Large
Changes in reputation » If customers pay more attention to climate change, they will opt for forest certified timber,
customers which will increase procurement costs.
é + Severe natural disasters will cause delays in construction. This, together with recovery of
T Increased severity of extreme facilities, will increase construction costs.
(8}
2 weather events * More extremely hot days will lower outdoor work efficiency, and cause delay in construction
g and require more careful health management of workers. All this will increase costs.
» Subsidies for PV power systems will increase monetary incentives.
Subsidy policies or RE, changes in : . : . - .
2 . . . + Accelerating divestment will be more unfavorable to companies not practicing environment
@ | energy mix, changes in reputation : Small to
< . . L business. :
5 investor, fossil fuel subsidies, Medium
average temperature rise, etc. + Changes in subsidies will change demand for renewable and other forms of energy, having impacts
on operation costs.
Changes in government policies on forest protection and buildings, as well as severer extreme weather
events, will increase costs and have great financial impacts.
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STEP3 “Identify and define range of scenario”

Consider society in 2030 with two scenarios of climate change that are highly uncertain.
Assess climate change risks and opportunities in the 2°C and 4°C scenarios

[Global average surface temperature (difference from the 1986-2005 average)]

(°C)

] | l 1 I l ] l l
6 a 2030 L The temperature will rise
i s 3.2-5.4°C above pre-
. 4°C Scenario - industrial levels, unless
4 — — more rigorous measures
s B are taken.

2 -
: i The temperature will rise
i | 0.9-2.3°C above pre-

D —_ : industrial levels, if strict
| : - measures are taken.
g : 2°C Scenario -
| | -

_2 | | II 1 | | 1 |
|
2000 2050 2100

Source: Figure SPM.6 in the Synthesis Report (SYR) of the IPCC Fifth Assessment Report (AR5)
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STEP3 “Identify and define range of scenario” Cooiny

In the 4°C scenario, increased forest fires and pests by global warming change supply

chains

@ Increased forest

Supplier fires and pests will
increase costs.

(region: xxx)

v Increased fires and pests
will raise timber prices.

(region: xxx)

v Flooding and soil drainage will
reduce timber supply and
raise timber prices. There will
be risk of suspension of
factory operations.

Action

Secure suppliers with an
eye to changes
in forestation areas

Prepare disaster prevention
measures for forest fire and
flooding
(Collaboration with
suppliers)

66

World in the 2030s in the 4°C scenario (example)

o

New entry

Q‘ (L
anges in material needs ‘covemment Regulations
Customer = response to remaining at the

extreme weather events present level

4 Frequent_ e>_<treme weather (region: xxx)
events will increase demand for .
v" Government introduce

heavy duty building .materlals. forest protection
v' Changes in forestation areas regulations and policy to

and materials will require the achieve NDC target. They
Company to reconsider may stipulate stricter

v No new entry

Timber & building material industry

@ Further action in light of
global warming impacts

Industry/Sumitomo suppliers and business partners. regulations
Forestry Acti
v i i i ction ,
Preparation for possible changes in (region: xxx)

forestation areas and materials (with an Understand buyers’ needs, and

v No regulations on forest

eye to the latter half of the 21st century)

v' Governments’ deforestation prevention
regulations and policy will change supply
change, and raise forest management and
logging costs.

Action- Develop tougher products
Review supply chain
@ Accelerating shift to
Alternatives

alternative materials
v" Timber will be replaced by metals for building
structures (as a result of increased demand for,
heavy duty materials)

Action Change business portfolio

procure materials and develop
products to meet the needs

Other Intensified
stakeholders consumer
boycott

v" NGOs will label logging as
unhealthy acts, pushing anti-
logging protests and consumer
boycotts

Action

Promote dialogue with
NGOs and other
environmental groups
Participate in initiatives

absorption in relation to
NDC. The government will
maintain the present level
of operators’ obligations to
return emission rights
when logging under the
emissions trading scheme.

Action

Gather up-to-date
information about
government regulations
Secure transparency of
supply chains



STEP3 “Identify and define range of scenario” A

In the
Impacts

@Stricter regulations

sueplier il increase
timber material costs.
Increased forest fires

and pests will

increase costs

Overall

v’ Stricter regulations will
lead to higher logging tax
rates and reduced material
productions. This will
increase sales costs and
procurement costs.

v' Forestation areas will
shift slightly to north,
increased forest fires and
pests will raise timber
prices.

Action

Secure suppliers with an eye

to higher logging tax rates
Prepare measures for
disaster prevention arising
from forest fires
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New entry

World in the 2030s in the scenario (example)

@ Increased demand from biomass
power generation

Higher environment
consciousness
More use of biomass

Customer

v" New entries supplying biomass materials and

power generation v' Changes in supply volume

Action- Promptly secure promising regions will encourage development
(resilient regions, etc.) of materials and new
approaches.
v Increased demand for
biomass fuel
Timber & building material industry
Action

Industry/Sumitomo Forestry
v Preparation for possible changes in
forestation areas and materials
v Securing of suppliers with an eye to
stricter regulations and inflated prices
v" Reduction in new housing starts due to
ageing society with lower birth rate
Action

Develop a network contributing to transport

Increase the share and
secure domestic materials
Supply materials to biomass
power generation
Promote forest certification
and forestation

cost reductions Changes in
and SUIltabIT for the Io;:_al prodducltlon for kOthhelgl investment and
t . .
ocal consumption mode stakeholders financing

v Investors and financial
institutions will change their
stance in accordance with the
quality of forest management
(reforestation, etc.).

@ More use of carbon-free

Alternatives materials (including wood)
Use of waste materials and new materials
(bioplastics, CNF, etc.) in preparation for reduced
supply

, . and plantation forests
Action:_Develop new materials_.and approaches

Action:.Promote forest certificates

scenario, stricter forest regulations and increased forest fires will have

Much stricter
Government

government
regulations

Overall

v’ Stricter regulations on
natural forest logging

v Spread of the idea of “Net
Zero Deforestation”

(Region: xxx)

v" The government will set
stricter forest protection
regulations and policy
against logging with the
target deforestation rate
under 350h/year.

ption Gather up-to-date

information about
government regulations
Secure transparency of
supply chain



STEPS3 “Identify and define range of scenario” EEAE B @B

In the 4°C scenario, the world will be on an extension of the present path (The landscape of the
housing and construction industry will remain unchanged. The focus will be on BCP.)

@

Supplier

Increased forest
fires will increase

material costs.

v" Risks of natural
disasters will increase
material costs.

v Procurement of heavy
duty materials and timber
against natural disasters.

Action

Establish supply chain
considering physical risk

Inflated grid
power rates

Energy
business

v Grid power rates will increase.
v Use of heat as renewable
energy

Action

Secure non-utility power
sources
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World in the 2030s in the 4°C scenario (example)

@ Rise in new entries

New entry
v IT businesses and mass home appliance

retailers are already in the renovation market.
(No particular action needed)

Housing and construction
industry

@ Continued efforts for BCP

Industry/ and Spread of ZEH

Sumitomo Forestry
v" Technology development for BCP, energy-saving
housing, and HEMS
v' ZEH will increase, but not among large
residential houses
v' Longer construction schedules

Steadily promote energy-
saving and ZEH

Action

0

Alternatives v* No alternatives will emerge.
(No particular action needed)

@ More efforts for BCP
Customer Continued efforts
for ZEH

v Possibly more frequent extreme
weather events and slope
failures will increase demand for
tougher, more resilient
housing.

v Global warming will slightly
increase air-conditioning
demand and costs, and slightly
decrease heating demand and
costs. If the cooling trend
prevails, demand for and costs
of heating will increase.

v' Demand for energy-saving and
heat-resistant housing will
slightly increase.

Action

Continue promoting ZEH

Develop highly resilient
housing

AR
Continued efforts

Govemment £4r net “zero
energy houses” (ZEH)
Increased subsidies for
BCP

v' The government will promote
energy-saving houses, and
visual control of renewable
energy and home energy
management systems, HEMS,
(through subsidies).

v" The government will
encourage the industry to
realize ZEH targets (50% of
new houses by 2020, and
more widespread by 2030).

v’ Efforts for carbon pricing will
not bear fruit.

Action

Gather up-to-date
information about
government policy and
secure subsidies



STEPS3 “Identify and define range of scenario” EEAE B @B

In the

@Inflated timber prices

Supplier

v' Forestry regulations
(logging tax, etc.) will raise
timber prices.

v" Risks of natural disasters
will increase material
costs.

Action
Establish supply chains
that can accommodate
natural disaster risk.
Consider supply chains with
an eye to stricter regulations

Promptly secure necessary

parts for ZEH

Energy  More use of
business

renewable energy

v Increased share of
renewable energy
v’ Creation of FIT-free and
aggregated business
Action
Secure non-utility power
sources and supply from
other companies
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World in the 2030s in the

scenario (example)

@ Rise in new entries

New entry
v Electronics, automobile and IT makers,

particularly those with energy-saving and

energy storage technology will enter the market.

Action: Business partnerships and M&A

Housing and
construction industry

Increased demand for
industryy Nigh-function housing
Sumitomo Forestry
v" Reduction in new housing starts due to
ageing society with lower birth rate

v Longer construction schedules

v' Development of advanced ZEH, efforts
for lower pricing

Action

Develop and apply advanced ZEH and
low-price ZEH technologies

Alternatives  INCreased demand for
new materials
v Inflated prices of steel, cement and other
materials will increase demand for bioplastics,
CNF and other new materials.

Action .
materials

Customer

Develop new low-carbon (wooden)

(high-function)
ZEH at lower costs

v' The ZEH market will
mature and the demand
will be polarized (to
inexpensive housing and
more sophisticated
housing).

v’ Higher interest in lower
power rates will increase the
demand for housing with
higher energy efficiency.

v Increased demand for
certificated housing for “fair
forestry” and net zero
deforestation.

Action

More focus on lower-price
housing

More focus on advantageous

field (wooden housing)

scenario, the Company will have to find business solutions to increased demand for
lower-carbon housing

A3y :
@More sophisticated Promotion of lower-

Government

carbon policy
for households

v' The government will set
stricter targets than
current NDC, and adopt
stricter building and
housing regulations
(including ZEH) and
subsidies.

v Policy to use surplus power
for wider use of PV power
generation

v" Promotion of electrification
for lower carbon in the
household sector
(depending on the progress
of “Power to Gas”
technology)

Action

Work with the government
for the spread of advanced
ZEH,

Adopt renewable energy,
and deal with carbon tax to
create emission rights



(Reference) Image of a future society in the 4°C scenario
Government initiatives will increase energy-saving housing (ZEH), while there will be risk that

more forest fires and pests make it difficult to procure timber and construction materials

.
7 (Region: xxx) Forestation areas will \\ o
| slightly shift to north. ~
I Procurement costs will | f‘ \\... Sy B | mmme—-= =~
I increase. 1 & Promotion of energy-saving, N\
I | / renewables, and energy b
: Increased forest fires I Troubles with transport o=t storage for housing !
and pests will increase I routes due to extreme | _ _ |
I procurement costs. h ¢ I The government will promote energy-saving houses,
| | weather events and visual control of renewable energy and HEMS. I
I Longer growths period can | I The government will encourage the industry to realize |
increase logging supply. ! |LZEH targets. I
A S / | AR :
— e . . . o . . .. IF ———————— - / I = 3 = ¥ I
¥ : W Qo §59 |
N e N I
( Protect forests against i . . . . : [
I extreme weather events Con_sumers WI|| have slightly higher interest in energy- |
| Il saving housing, use of renewables, and purchase of
| The government will maintain or possibly | 11 ZEH to cut electricity bills. I
| covernment |~ €nhance logging tax rates and regulations I Il Global warmi_ng will slightly incregse air-conditioning |
\ on emission rights in relation to logging. 2 i costs, and slightly decrease heating costs. Extreme I
————————— AEEENE AL Sl weather events will increase heating costs.
| I\ Increased demand for energy-saving and heat- y
’ - N | \insulating housing. /I
! \ S D - -
| [
| | —_—_——— == R N
I | Il Technology development for BCP, |
l % % | Increased demand for heavy duty energy-saving housing, and HEMS [
l Floods will reduce timber | construction materials ¥ /G | p__ _ _ _ J : I
| supply, can possibly Expansion of sharing economy / I I
i cause factories to stop Further urban concentration of ) / I
operations. . population T - \ = = /l

Housing and construction

Timber and building materials
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(Reference) Image of a future society in the 2°C scenario

Government initiatives will lead to the ZEH market maturity. They will also facilitate development of advanced ZEH and lower
pricing, and new entries from other industries will increase. There will also be risk that stricter forest regulations and increased
fires make it difficult tg procure timber and construction materials.

e ~ e e e e e e e e e e e e e e e e e e e e —
4 \ ' : _ N ®
I — | ( Further promotion of low-carbon policy \
(region: xxx)
| : _ I I for households {
I Slightly increased forest I Assistance to technology development I
: fires and pests will slightly |
increase procurement costs | | . . . . - 7
I in some regions. I ! j Government The government will set stricter construction and housing |
I I i regulations than NDC, and enhance subsidies. I |
I . | Promotion of electrification for lower carbon in the household |
I A longer growth periods I o\ sector, as well as carbon tax and emissions trading I
1
will increase timber supply in | v S - - e e e e e e e, - —m———— =7 |
" o o o e — ,

\ some southwestern regions. _ / Promotion of local production for local cmmmmmmm---- :
" - T T T T T 0 / consumption and domestic timber \ [ A -
= ~ | materials with an eye to higher LCA | _ N

[ Stricter regulations and policy . A I / Promotion of advanced ZEH and lower \

! to protect forest resources I I pricing I
I |

I Stricter (natural) forest regulations I I

Possible higher logging tax rates and " I

Government suspenS|on of exports |

Spread of the notion “Net Zero Deforestation” | < |

\ - Increased efforts for emission rights /I I

———————— L e -

(region: xxx) - ——= f :

/_______Y_______\ I
o \ T .

. I < Demand will increase for higher energy- | |
I Use of waste materials and | | efficiency housing. I
development of new materials | I Electronics, automobile and IT makers I
| with an eye to reduced supply with energy storage and supply !

| New entries from the housing I technology will enter the market. Active
Higher logging tax rates 1 and material industries I'I' business operations using surplus power |
will increase procurement I \  Entries of biomass material ! \ from PV power generation 1
coSts. / N\ _su liers and generators /N /

. pp g 7/ ~ 7

Timber and building materials
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Housing and construction




STEP3 “Identify and define range of scenario”
Define the world in selected scenarios based on IEA and other scientific grounds

National carbon
emissions
targets/policies

Government targets

Indonesia deforestation
325ha (the 2030 target)

Regulations on logging in
natural forests

4°C 2°C
450ha (assumed) 300na (assumed)
None Country targets

(20-100%)

Indonesia NDC

(Assumptions)

Forest protection
policy

Forest protection policy
(likely to be logging tax)

(Malaysia: $12/m3)

(n.a.: unpredictable)

(n.a.: unpredictable)

(to be considered)

XXX unit

New housing starts XXX unit (present level) (opportunity loss of xx%) (Assumptions)
Building policy  |ZEH targets XXX%,
Share of ZEH ZEH: xxx% Advanced ZEH: (Assumptions)
XXX%
Subsidies for
renewable Subsidy amount o Agency for Na‘t%ral Resources
energies, etc. Sraie o BloTEES Energy mix in Japan 3.7% 4.6% and Energy, “Challenges to
: . 1.7% the 2030 Energy Mix - Overall
Changes in power generation Picture”
energy mix

Rise in average

B

Changes in vegetation
and increase in fires

Forest fire area
0.951%/year

1.594%/year

1.690%/year

Natural Resources Canada
Forest Change indicators "Fire
regime”

temperatures (Canada) (RCP2.6, RCP8.5)
Increase in forest pests (n.a.: data unavailable) (n.a.: unpredictable) (n.a.: unpredictable) (to be considered)
Changes in
e . . $405m/year WRI "The Aqueduct Global
precipitation and |Flooding risk (Indonesia) $875myear $405m/year Flood analyzer”

weather patterns

Severer extreme
weather event

12

Frequency of torrential
rains

Event probability: 0.3
times/year
(Japan)

0.6 timesi/year
(around 2100)

(n.a.: data unavailable)

Ministry of the Environment,
“Synthesis Report on
Observations, Projections and
Impact Assessments of
Climate Change, 2018”




1 [Key indicator: Annual area burned] [ster [ 2 JE3Y 4 |[ 5 | [Feer e Bumdmg) Fousigand

Materials.

A rise in temperatures will increase the number of large fires, having great impacts
both in the 2°C and 4°C scenarios.

— Annual area burned by large fires in Canada — CDP response on climate change risks —
Annual area burned (qualitative) COTE:SIGS Comments (extracts)
Forest fires in : X .
Present . Higher risks of forest fires: Not yet occurred
the central part of the continent . :
P STORAENSO |in northwestern Russia, where the company
2030 Large scale forest fires UPM procures materials, but possible future risks
central region (UPM)
2050 Forest fires also in Impacts of unforeseeable cyclones, fires,
the northwest Brambles |earthquakes and other natural disasters
(Brambles)
Annual area burned by large fires (Area burned/year)
REFERENMN@W Forest fire risk recognition among worldwide companies
r 100,000 ha/year
1981-2010 .8 <33 8 Pt B STORAENSO: A forest products company providing products in
P, YOG &S P Ig;;gg; over 30 countries worldwide. A leading company in the global
| “ 4 ,_!?‘f 3 ‘ 3 y ] ; 0410038 market
§ K \“f" N A d N ik el B UPM: A forest industry company having production plants in 13
g Sz ol S o 2 b amiidl countries, strong in business fields combining bioenergy and
forestry industries
0.951% 1.594% ‘°° p 1.873% B Brambles: A supply-chain logistics company doing business in
~1.690 w0 ~3.045% over 60 countries worldwide
___________________ -
: World leading forest companies recognize that |
L climate change is causing more forest fires. |
Source: Natural Resources Canada, “Forest Change Indicators, Fire Regime Source: CDP response

RCP 2.6 scenario”
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STEP4 “Evaluate business impacts”
In the 4°C scenario, the Company must eliminate financial impacts of forest

fires

: : : Evaluation
[o]
4°C scenario Business impact (100 million yen)
 Forest protection and building Higher timber prices due to forest XX
(ZEH) regulations will remain at protection regulations
the present level. Opportunity loss due to failure to develop XX
« Annual area burned by large higher-level ZEH
scale fires will be 1.594%. 2030
(Area burned/year) with no action | Higher timber prices due to forest fires XX
* Increased torrential rains will _ _
prolong construction schedules Higher costs due to heavy rains XX
and increase costs. Subtotal N
* The penetration rate of biomass ubtota
power generation is assumed Securing timber suppliers with an eye to X
to be 3.7% in Japan. forest protection
Opportunities through development of XX
2030 ZEH and higher-level ZEH
with actions | Increase in demand for biomass power XX
taken generation
Efforts to prevent forest fires XX
Total + XX
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STEP4 “Evaluate business impacts”

In the 2°C scenario, the Company must eliminate financial impacts of stricter
regulations (forest and ZEH) and forest fires

: : : Evaluation
o
2°C scenario Business impact (100 million yen)

« Timber costs will sharply increase Higher timber prices due to forest XX

on the assumption that the protection regulations

governments of countries 0 Unity | due to fail 10 devel

enhance forest protection policies h_pﬁor :ml %;éls—l ue o tailire o develop XX

and restrict exports of timber from \gher-ieve

natural forests. (The percentage -

of restricted imports was ) 2030 ) Higher ZEH costs XX

calculated based on the share of with no action |~ . . .

natural forest in each country. The Higher timber prices due to forest fires XX

inflated timber costs will not be _ _

passed onto timber prices.) Higher costs due to heavy rains XX

» Opportunity loss due to failure to
develop higher-level ZEH Subtotal A XX

» Annual area burned by large

Securing timber suppliers with an eye to

scale fires will be 1.690%. (Area forest protection XX
burned/year) —
- The penetration rate of biomass Opportunities through development of XX
power generation is assumed to 2030 ZEH and higher-level ZEH
be 4.6% in Japan. with actions | Increase in demand for biomass power X
 Itis also assumed that the taken generation
Company will complete a change _
of timber suppliers as a forest fire Efforts to prevent forest fires XX

prevention measure.
Total + XX
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2. Scenario Analysis - Practice Examples

(vi) Tokyu Fudosan Holdings Corporation



Target business segments and years of the climate-related risk assessment
Consider urban development and resort (resort hotels, golf courses, and ski areas)
business segments

Business segment | Target year Grounds

This is one of the Company’s leading segments.
Urban The purpose is to consider action to be taken in

2030 ) : .
development the mid-term timeframe from the scenario

analysis perspective.

Resort business The purpose is to consider physical risk impacts
(resort hotels, and possible countermeasures to be taken.
2050 ) S . : )
golf courses, These impacts will differ in magnitude in the long

and ski areas) run.
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Assess materiality of climate-related risks

| ser | 2 ]

3 || 4 || 5 | |Scenario||4°CI|2°C‘

Various factors related to climate change will impact the Company’ business

Politics

Economy

Society

» Carbon pricing %

Adoption of carbon tax will
incur costs for CO2 emissions.

&>

* Carbon emissions
targets/policies

* Energy prices

Increased use of renewable
energy and inflated fossil fuel
prices will lead to less stable grid
systems and increase energy
prices.

* Trends in energy demand

A rise in average temperatures will cause more heatstroke. It will also lead to more use of air-conditioning, which will increase operation

Technology

;
» Changes in impact

consumer behaviors
Increased needs for (i) disaster-
resilient and (ii) “green” buildings

reputation among
consumers and investors

* Changes in

* Progress of )
ZEB technology

Rise in advanced materials and

technologies will reduce ZEB

construction and repair costs.

Great
* Spread of energy- Qs

saving and
renewable technology

Any delay to meet the needs for
(i) disaster-resilient and (ii)
“green” buildings can result in
consumer boycott and withdrawal
of investors.

Progress towards a low-carbon
society will facilitate
development of energy-saving
and renewable technology, and
reduce adoption costs.

Transition |Expanded coverage of energy- :
Risks saving laws, enhanced targets Fluctuatlng c_iemand for energy as
_ of cap and trade programs, a whole will impact energy
(Strlc.ter and mandatory installation of procurement costs.
regulations, |energy-saving functions will ch _ .
etc.) increase technology and ch anges n:hener:gy m'fX
facility installation costs. anges in the share o
renewable energy will change
% emission reductions companies
. P .
* ZEB regulations need to make
Application of ZEB regulations
to buildings will increase
construction and repair costs.
* Higher average temperatures and sea levels
Physical costs.
Risks
(climate » Severer extreme weather events (wind and flood damage) %

change, etc.)

More frequent typhoons and torrential rains will cause more wind and flood damage to buildings, increase repair costs, and reduce

customers.
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(Reference) Image of a future society in the 4°C scenario | ster | 2 [ 3] 4 || 5 | |scenario]

4°c) 2°C|

Extreme weather events will be more frequent and shifts to a low-carbon society and

- -

/ ’

1 7

i Whether companies have BCP or
I .

l not will be a key factor for

|} .

v investors and customers.
Investor/customer

Competition for land acquisition,
disaster preparedness, and
enhanced facilities will increase 5SS

development costs.

Properties vulnerable to flood
risks will be low rated.

Failure to adopt renewable
energy will result in large
CO2 emissions.

Brown
electricity

Active policy and
adoption of BCP

- :

$5SS :

|

:

= 995$ |

|
.'.ll‘ - !

g |

|

I

Disaster preparedness
will increase repair costs.

Low-carbon and remote work policy will A
basically remain at the present level. \

1

] L8
By F
Increased extreme weather ‘.

events will reduce the
number of visitors.

Customers

Climate change will lead to
lower revenues at ski
resorts.

Heavy rains will cause
sediment disasters.

Climate change will

increase operating costs. More employees will

wish to work indoors.
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Business impacts in the 4°C scenario

Lsrer 2 [[ 3 )[4

5 | |Scenario||4°C|2°C|

Interpret that changes in the environment in the future will have impacts on
business to some extent

Changes in social environment
Events likely to occur in future

Adverse business impacts
Interpretation of actual business impacts

Positive business impacts
Interpretation of actual business impacts

)
c
O 0
n
EQ
c
o5
°>’:'>
e
()

N
o
w
o

Enhanced environment regulations
including ZEB and energy-saving
laws

Adoption of energy-saving, renewable and
ZEB for legal compliance

Steady efforts for compliance

Increased extreme weather events

BCP-oriented customer preference
and transfer of properties

Increased damage to buildings

Loss of customers due to insufficient BCP

Enhanced resilience of buildings and
more active customer promotion

Higher vacancy rate due to increased
remote work

Loss of customers due to increased remote
work

Increase in satellite offices

Resort
business

N
o
()]
o

Lower revenues at ski resorts due to
climate change

Shorter business hours at ski resorts

Adoption of advanced snow machines

Decrease in customers/visitors as
they avoid the outdoors due to
increased extreme weather events

Lower revenues due to customers’
avoidance of outdoor activities and shift to
alternative recreation

Creation of new business opportunities
leveraging existing assets

Torrential rains and sediment
disasters

Increased workload due to climate
change

Increased loss due to sediment disasters

Increased labor costs for emergency
actions

|| Increased procurement and air-

conditioning costs due to climate
change

Increased air-conditioning and operating
costs due to higher temperatures

Increased food material costs due to higher
temperatures

Efforts and promotion for heatstroke
measures and BCP

80



(Reference) Image of a future society in the 2°C scenario | step || 2 |

i’l 4 “ 5 I |Scenario||4oc

=]

Extreme weather events will be less frequent than in the 4°C scenario, and adoption of ZEB

and renewable energy will progress

- -

(i) Green building will be a key factor for
investors’ and customer’s decision-making
(ii) Spread of remote work will change
criteria for customers for housing

rent/purchase.

$$59

Investor/customer

Carbon tax will increase

INS material costs.

Green energy

O
Z

Energy-saving and
renewables will
reduce costs.

Adoption of renewable energy
and ZEB with various
procurement means

T e

ZEB
CCS thermal power in ol
plant as the main Brown ‘Tl
power source > electricity [~
\ - H =

&

N—
=
v N

(i) Stricter low-carbon regulations
(i) Carbon tax
(iii) Subsidies for renewable energy
(iv) Promotion of remote work

N

L entry

Disaster preparedness

will increase repair costs.
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Government
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Possible entry of companies
with advanced technology

ZEB Green energy

New entry
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Energy saving and
renewables will
reduce costs.
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' Green energy
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sediment disasters
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costs.
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Customer

Climate change will
reduce revenues at
ski resorts.

More employees will
wish to work indoors.




Business impacts in the 2°C scenario

Lsrer | 2 ]| 3 I 4

| 5 | |Scenario||4°C||2°C

Interpret that Stricter laws and regulations in the future will have impacts on
business to some extent

Changes in social environment
Events likely to occur in future

Adverse business impacts
Interpretation of actual business impacts

Positive business impacts
Interpretation of actual business impacts

)
c
)
-
¥
%cu
S £
o n
S >
s
©
o
S
o

[ 2030 |

Adoption of carbon tax

Increased construction costs including ZEB

adoption costs

Steady efforts for compliance

Enhanced environment regulations
including ZEB and energy-saving
laws

Adoption of energy-saving, renewable and
ZEB for legal compliance

Reduced costs thanks to ZEB technology
development

Stricter cap and trade programs

Increased costs of green electricity
certificates

Reduced costs thanks to renewable
technology development

BCP-oriented customer preference
and transfer of properties

Increased damage to buildings

Loss of customers due to insufficient BCP

Improved competitiveness of resilient
buildings

Resort
business

Enhanced environment regulations
including energy-saving laws

Increased costs of saving-energy adoption

Adoption of renewable and other non-
utility electricity

Lower revenues at ski resorts due to
climate change

Shorter business hours at ski resorts

Adoption of advanced snow machines

Decrease in customers/visitor as they

avoid outdoors due to increased
extreme weather events

Lower revenues due to customers’
avoidance of outdoor activities and shift to
alternative recreation

Creation of new business opportunities
leveraging existing assets

N
o
a1
o

Increased procurement and air-
conditioning costs due to climate
change

Increased air-conditioning and operating
costs due to higher temperatures

Increased food material costs due to higher
temperatures

Efforts and promotion for heatstroke
measures and BCP

82




83

3. Publicly Available Scenario Analysis

___________________________________________________________________________________________

| Chapter 3. Publicly Available Scenario Analysis @
- ' This chapter presents corporate efforts for scenario analysis in !

+ accordance with the steps recommended by the TCFD recommendations.



[Examples of Scenario Analysis]
Not many case studies of scenario analysis are available. This chapter will present
selected publicly available scenario analysis

B At present, companies listed below have undertaken scenario analysis. Among Japanese
companies, INPEX, Mitsubishi Corporation and Toyota Motor are on the list.

Sec;g;irt])%i;l's:FD Company Country
1 Royal Dutch Shell Netherlands
Energy 2 INPEX Japan
3 Mitsubishi Corporation Japan
Materials 4 BHP Australia
(Metals & Mining ) 5 Glencore Switzerland
6 JetBlue United States
Transportation 7 Aurizon Australia
8 TOYOTA MOTOR Japan
Foods/Consumer Staples| (9 Unilever United Kingdom

Sources: websites, annual reports, and sustainability reports of the companies concerned
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[Royal Dutch Shell (Energy) (1/2)] [sepr [ 2 3] 4| 5|
The Company sets three scenarios incorporating government policy of different levels

In FY2017, the Company adopted a new scenario “Sky”, “Well below 2°C - The Paris
ambition”

Royal Dutch Shell scenario analysis

Features

B Extensive report on scenario analysis comprised 96 pages. Reference to
the TCFD recommendations

SHELL SCENARIOS

® In 2013, Shell published its original scenario “New Lens”, a pioneering
scenario work. Sky

MEETING THE GOAI..S OF

B The report features comments from CEO/Head of Shell Scenarios on the
importance of scenarios.

B The scenarios originally developed were praised by the Massachusetts
Institute of Technology (MIT).

2050 2055

B The report makes the most of scenarios and analyzes climate-related
impacts on the world and the industry.

pemmmmm s Scenario oo -

B Mountains
Governments around the world steadily and gently promote political and
economic reforms.

P

“Cabove 1841-1880
. LR a

e
B Oceans
Markets and citizens gain more initiatives, and changes take place at varied
paces depending on the speed of deregulation. = = R Mo

B Sky
The scenario complies with the target “below 2°C” of the Paris Agreement. It
assumes that carbon emissions from the energy sector will be net-zero by the
target year 2070.

!

1

1

1

1

1

1
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1 1900 1940 2020 2060
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1

1

1
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1

1

1

l

________________________________________________________

Source: Royal Dutch Shell, “Shell Scenarios Sky” 2°C Scenario
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[Royal Dutch Shell (Energy) (2/2)] (ser 2] 3 [4] 5|
The Company analyses the future world in 2070 and clarifies concerns that could arise when
comparing to the present situation.

The future world in 2070 in the Sky scenario Challenges for a 21st century scenario

B A change in consumer mindset means that people preferentially
choose low-carbon, high-efficiency options to meet their energy
service needs.

B A step-change in the efficiency of energy use leads to gains above
historical trends.

B Carbon-pricing mechanisms are adopted by governments globally
over the 2020s, leading to a meaningful cost of CO2 embedded
within consumer goods and services.

B The rate of electrification of final energy more than triples, with
global electricity generation reaching a level nearly five times
today’s level.

B New energy sources grow up to fifty-fold, with primary energy from
renewables eclipsing fossil fuels in the 2050s.

B Some 10,000 large carbon capture and storage (CCS) facilities are
built, compared to fewer than 50 operating in 2020.

B Net-zero deforestation is achieved. In addition, reforesting an area
the size of Brazil offers the possibility of limiting warming to 1.5°C.

Energy demand is rising

Efficiency can have unexpected consequences

Coal remains popular

Some parts of the energy system are “stubborn”

Some technologies are “stalled”

Systems transformations are unpredictable and take time
Given the time frame of 2070, there can be no slippage

Introducing Sky ~ an ambitious scenario fo hold the increase in
fheglcbtﬂuverog ks fo woll bW 2°C

wires a complex combination of mutually reinforcing drivers
l>e gmptd'y accelerated by society, markets, and gmmmem

From now to 2070 -

CHAPTER 2

Source: Royal Dutch Shell, “Shell Scenarios Sky”
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[INPEX (Energy) (1/2)]

2 The Company sets four climate-change scenarios based on

two key factors, “policy” and “technology”.

Lster 2 3] 4 1[5 ]

The Company sets four climate-change scenarios consisting of IEA’s and its own scenarios.

Scenario (to 2040)

IEA New Policies
Scenario

Enhanced policy level

Preserving actual NDC
trends after 2025

The INPEX Low-carbon Society Scenarios

Technological progress level

Level of actual NDC plus announced technological progress in
each country

Technology
progress scenario

Preserving actual NDC
trends after 2025

Technology of solar, wind and EVs will progress more than those
of the IEA New Policies Scenario due to decreasing the cost

Wake-up scenario

Strengthen NDCs greatly
enhanced by 2025

Technological progress level : Same as IEA New Policies
Scenario through 2025; thereafter the 2°C scenario level

2°C scenario

Strengthen NDCs greatly
enhanced by 2020

Energy efficiency improvements and CCS largely contribute to
emissions reduction in addition to expansion of solar and wind
power, and EVs according to technology development

Low-carbon Transition Plan Based on Scenario Analysis

Medium-term Business Plan 2018-2022

v Reduce production costs to $5/bbl (excluding
royalties) for oil and natural gas upstream

businesses

v Maintain financial and corporate resilience even if

the crude oil price drop to US$50/bbl

v' Promote development of natural gas, enhance

renewable energy initiatives
v Manage emissions from operations

Source: INPEX Corporation, “Sustainability Report 2018”, August 2018.
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Vision 2040

v' Increase our corporate value by conducting
operations flexibly

v’ Create a global gas value chain

v" Aim for renewable energy projects to account
for 10% of its project portfolio in the long term

v Develop technology for the practical
application of CCS




2 [INPEX (Energy) (2/2)]
The Company evaluates medium and long term transition risks and physical risks

4[5

STEP || 2 || 3 |

Status of Climate Change Risks and Opportunities: Assessment Coverage Plus Management/Initiatives

Risk/opportunity

Risks and opportunities covered

Management/initiatives status

category

» Reputation risks related to absolute emissions and emissions
intensity
* Increased stakeholder concerns against the industry regarding

* Proper control of emissions from operations
» Setting of management targets for company-wide emissions

Medium- carbon budgets and emissions reductions * Disclose climate risk exposure in line with TCFD recommendations
(totezr(r)g2) * Disclosures regarded as inadequate
. - L . . . » Carbon pricing policy trends are monitored
* Introducing a carbon pricing policy in project countries results in - X ; ; .
. ; - * Sensitivity analysis being conducted on internal carbon prices
higher financial costs ; -
Transition risks * Practical use of CCS technology being strengthened
* A Continuing busineSS enViI’onment W|th pOtential decreased O|I . Ana'vzinq Scenarios in DO“CV, '[echno|oqvl and market trends
demand as climate policies are enhanced in each country « Develop and expand natural gas
Long- |+ A continuing business environment with potential decreased oil + Strengthen initiatives on renewable energy
term demand due to technological progress in renewables, EVs, etc. » Reducing production costs in upstream oil and natural gas
(to 2040) |. pevelopment is difficult for oil/gas projects with high production | Pusinesses _ _ o
costs due to changes in energy choices in the market, resulting in | * Maintaining a framework enabling stable operations even if oil
long term demand and pricing impacts prices stay at $50/bbl
* Project operations impacted by increase in abnormal events * Ichthys LNG Project: Impact of large tropical cyclones on the design
relating to climate risks of offshore facilities and of rising sea levels on the placement of
. . Long term . S
Physical risks (to 2040) ) ) ) dbyi ) terrestrial facilities
Project operatlﬁns are impacted by increasing a(;/ergge evels | Erecting a company-wide framework for assessing and
temperatures, changing precipitation patterns, and rising sea levels | o0 tho bhysical risks
: * Develop and expand natural gas
Medium- .
. + Strengthen_renewable energy projects
term * Develop and adopt_low-carbon products and services ) . . .
(to 2022) * Build a c_qmpanv—W|de framework for assessing and managing
opportunities
Opportunities « Put 10% of project portfolio into renewable energy projects
Long- |+ Develop and adoptlow-carbon products and services » Develop technology for practical application of CCS
term » Develop_new products and services through R&D and technology |+ Continue R&D in renewable energy technologies including
(to 2040) | innovation storage batteries, artificial photosynthesis, and methane reuse

using microorganisms

Source: INPEX Corporation, “Sustainability Report 2018”, August 2018.
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3 [Mitsubishi Corporation (Trading Company) (1/3)]
The Company discloses its climate-change risk and opportunity assessment process

sree |2+ 1[5 |

RV

ESG DATA BOOK 20

Guvemnncf

Disclosure of the scenario analysis process

The report provides the definition of scenarios used for scenario analysis and the
process of assessing climate-related risks that have business impacts.

Process of Assessing Climate Change Risks and Opportunities

(1) Identification of Climate Change Scenarios

MC will identify scenarios to objectively assess both new opportunities and the resilience of its businesses in cases where climate change

causes significant deviations from business as usual (BAU).

Impact of Transition Risks IEA 2°C Scenario (WEQ SDS Scenario, ETP 2DS Scenario, etc.)

Impact of Physical Risks IPCC 4°C Scenario (government panel on climate change RCP8.5 Scenario, etc.)

(2) Identification of Businesses Most Affected by Climate
Change

In addition to the industries in which MC is involved where both

financial and non-financial factors (CO: emissions, water-usage

amounts) have significant impacts, MC will specify those most

affected by climate change taking into account the TCFD's sector

classifications.

g Power Generation, Energy,
g Mineral Resources,
2 Transport, Chemicals, Food,
o Urban Development
S
Importance of Non-Financial Factors
(CO2, water)

Source: Mitsubishi Corporation, “ESG Data Book 2018”
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[Mitsubishi Corporation (Trading Company) (2/3)] [ser 2 )= 2] 5 |
The Company discloses the process of assessing transition
opportunities and risks, and physical risks

RV

(3) Industry Impact Assessments
@ Transition Opportunities and Risks

ESG DATA BOOK 20 Based on TCFD recommendations, MC is identifying climate-related opportunities and risks under the 2°C Scenario at each link in its indus-

try-specific value chains. The impact of climate change on each industry is assessed with respect to changing demand under the 2°C Scenario

(impact on demand), the impact on MC's businesses, and new business opportunities (impact on earnings).

Industry Impact

Opportunities Assessment Criteria

Risk (small impact) Risk (large impact) (large impact) -
Mew Business Opportunities Opportunities:

via Market Restmcmring Resource efficiency, energy resources,
products, markets, resilience

Investments in carbon-capture
technologies and other infrastructure

Some infrastructure upgrades

Manufacturing

Raw Materials -
& Processing

Transition Risks:
Government policies and laws,
Opportunities (large impact) Risk (small impact) technologies, markets, reputation
Increase in transactions Decrease in transactions Physical Risks:

Acute, chronic

@ Physical Risks

MC is assessing physical risks (water shortages, landslides, fires, etc.) in each region under the 4°C Scenario and the impact on businesses

at each of its Group companies. With respect to assessing water risk, Aqueduct® and other outside tools are utilized based on information

on water withdrawals at those companies.

* Aqueduct: World Resource Institute’s water risk mapping tool

(4) Future Actions

Based on the results of MC's industry impact assessments, we will verify how the identified risks and opportunities are likely to affect our
businesses and examine ways to optimize future strategies, risk management, and monitoring (such as by specifying which indicators to use
and targets to set).

Source: Mitsubishi Corporation, “ESG Data Book 2018”
90 © 2019. For information, contact Deloitte Tohmatsu Consulting LLC.



[Mitsubishi Corporation (Trading Company) (3/3)] [ser [ 2 [ 3 |2 I 5]
The Company discloses business impacts and potential responses

in detail under the NDC 2°C scenarios.

A Misubohi Corpersgion

Disclosure of scenario analysis in
detail

ESG DATA BOOK 20

The report provides global demand
trajectory and trends for power generation NDC Scenario 2°C Scenario

and related businesses, natural gas and — ./ TN\
N

LNG, thermal coal, and coki ng coal at five Power Generation and Related Businesses N
= levels (substantial increase, increase, il Ve il Vst i e SRRl
u nChanged’ decrease1 and su bStantIaI Thermal power™ Renewables Thermal power™ Renewables
decrease) in various scenarios. - / /
*3 Demand trajectory and trends related to thermal power differ depending on fuel *4 Based on the Sustainable Development Scenario of the IEA World Energy Outlook
type, generation method and country/region, 2017,
FIOEIEEEIC MBI USSR | [Ty = o= S
ities are anticipated for busi such as ble energy and energy as a main power source will become mainstream. It will be necessary
In line with the ion of ble energy and acc ing policies, MC will optimize its portfolio throughout the electric power value chain while taking clean gas-fired power generation. However, given the nature of power to promote deregulation and technological i ion to construct an
into account the characteristics of each country and region. generation being produced locally for local consumption, MC feels it is energy system that is not only sound environmentally, but economically and
As of the end of September 2018, the total electricity g ion capacity worldwide is approximately 5.7 GW, and the length of transmission cables in the important to continue ging busi by responding to the policies, socially as well.
power transmission business has reached a cumulative total of roughly 1,000km (with about 5 GW transmission capacity). etc. of each country and region. Regarding this point, MC understands the need for multifaceted initiatives
In the thermal power generation business, in addition to facilitating collaboration between its gas-fired power generation business, which uses a fuel source For thermal power ion, business opp ities for gas-fired power, involving technologies that support the expansion of renewable energy
with a lower | f and its up natural gas busi MCis also h its power trading function. Furthermore, in Japan, MC is which has a lower environmental impact, are also anticipated to increase. while maintaining safe and stable supplies of power (energy storage,
promoting comprehensive energy-efficient electric power supply busi (on-site ¢ k for local communities and manufacturing plants. The demand from Asia for LNG and demand in North America for natural hydrogen, transmission technology and energy trading).
In the renewable energy business, in addition to aiming to achieve at least 20% renewable energy in its power generation business (by 2030, based on gas are expected to grow. Furthermore, MC recognizes that trends towards decentralization of
generation amount), MC is promoting businesses that support the proliferation of renewable energy, including energy transmission and storage-related With regard to ble energy, as the ion of bles progy the energy system driven by the spread of renewable energy, batteries
businesses. together with the proactive deploy of ble technologies in and other technologies along with around thermal power
In Europe, where the active deploy of ble energy continues to progress, all of MC's power generation activities involve renewable energy, with a Europe, with a focus on offshore wind, the grid configuration and supply g ion, including next-g ion types, may vary greatly in terms of
focus on offshore wind. Moreover, MC proactively engages in new business opportunities including a virtual power plant (VPP) business that utilizes Lawson of power will change. As a result, opportunities are anticipated for energy timing and content depending on the status of government regulation and
convenience stores as well as an off-grid distributed renewable energy project in Africa. transmission and businesses that regulate the supply and demand for technological innovation, as well as the country or region.
Furthermore, for the trading of components, MC has a policy to use best available technology (BAT) to the extent possible. power such as battery storage and VPP (virtual power plant) businesses. i . .
Evaluation of business impact
Environmental Business Section- List of Renewable Energy Projects Policies and Initiatives Disciaiimer ragariing scenarios on |ndustry
Scenarios are based on past data and are not forecasts. Instead, they are virtual inoTeTTaSETOFPOSSTORE TETTETS W TG TeveTs O
scenarios and awareness of business environment written here represent MC's understanding of the main scenarios disclosed by international organizations such
as the IEA, and do not represent MC’s medium to long-term outlook. Outlooks for possible outcomes in the medium to long-term take into account a number of
potential risks, uncertainties and assumptions, and in actuality, may differ significantly from each scenario due to fluctuations of key factors.

Source: Mitsubishi Corporation, “ESG Data Book 2018”

01 © 2019. For information, contact Deloitte Tohmatsu Consulting LLC.



. [BHB Billiton (Materials) (1/3)]
The Company has developed four scenarios in terms of the levels of cooperation and
technology available at each country. It also adopts a Global Accord scenario towards a 2°C

target.

Lster 2 3] 4 |l 5]

Features of scenario analysis, and scenarios used

Features

The Company reports on scenario analysis and refers to the TCFD
recommendations.

The report covers various events under four scenarios including
the 2°C scenario (Global Accord) recommended by the TCFD
recommendations.

The report assumes a scenario where shock events will prompt a
rapid transition to a largely decarbonized world in accordance with
Global Accord scenario.

The report concludes that strict environment regulations and
emission costs will impact their commodities, but that BHP
Billiton’s scenario remains attractive.

0
o
-
©
c
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&
wn

A New Gear: Innovation delivers step-change growth in developed
economies

Closed Doors: National self-interest drives economic policy leading
to low growth

Global Accord: High cooperation and commitment to limit emissions
will facilitate technology development. There is a transition to a 2°C
world

Two Giants: U.S. and China-led hubs drive technology-enabled
growth

2°C Scenario

The key characteristics of the four scenarios are summarised below:

High, sustainable economic growth unlocked by productivity gains
in advanced economies. Reform success in India achieves high
transformative growth. Restricted resource access in some areas.
Rapid production rates for some commodities deplete basins with
coetly reseve replacement. Technology development focuses on
highly differentiated products. Less technology transfer from major
economies to emerging economies. Developed economies rely
primarily on regulation to enforce reduction in emissions. Globally,
the initial focus Is on reactive adaptation, with some proactive
investrment followed by a longer-tem shift towards mitigation.

A New Gear

Afuture state enmeshed in economic decline and protectionism.

Mationalism drives economic policy rather than reform. Security of

supply drives resounces investment policy. Limited global cooperation.
Ressarch and development dwindles with low private sector capacity
and govemment support. Food and water supply shortages provoke
instability in some economies. Climate change commitments are

Closed Doors abandoned in favour of adaptation.

Global Accord

Robust global economic growth sustains strong impetus to develop
and implement cleaner, more energy efficient solutions that support
growth. Unified societal action to address climate change leads to high
cooperation and commitment to limit emissions. Technology plays

a pivotal role with breakthroughs in new, next generation clean energy
technologies. Higher-cost options are often deployed to meet

lower emissions targets. There is an orderly transition to a 2°C world.

Strong global growth led by China and US regional centres that enable
greater liberalized trade. Reform success in Latin America underpinned
by high intra-regional trade integration. Coordinated policy rezponss
and agricultural productivity gains ease water and food constraints.
Significant investment in ressarch and development and rapid transfer
of technology within the twao centres. Focus on stronger mitigation and
proactive adaptation to climate change.

€9

Two Giants
-led hubs.

Source: BHP Billiton, “Portfolio Analysis 2015”
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4 [BHB Billiton (Materials) (2/3)]

,m The Company forecasts growth in long-term demand for \\
most of their commodities in the Global Accord scenario

\
\

The Company analyzes possible impacts on commodity

demand during transition to a 2°C world

B Identify critical uncertainties impacting demand for the

Approach

Company’s commodities in a 2°C scenario. (Table 2)

Construct a central case, where what the Company

expects will happen, and analyze the commodities long-

term demand under the Global Accord scenario and with

the application of shock events. (Figure 6)

it Results

and shock event scenarios.

B Growth will be at a slower pace than in the central case.

B The Company forecasts the share of renewable energy

N

in the power mix to increase by almost 25 per cent in the

Global Accord scenario compared with the central case.

B In transport, several trends intensify, including
improvements in the fuel economies of new vehicles

and the rise in electric vehicles. As a result, energy coal

and crude oil are likely to be the most affected in the
Global Accord scenario and shock event scenarios.

B In the Global Accord and shock event scenarios, the

power and machinery sectors are impacted by tighter
~_ environmental constraints and emissions costs.

N e e - - - - —

Source: BHP Billiton, “Climate Change: Portfolio Analysis”
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Table 2: Critical uncertainties impacting demand for BHP Billiton’s commaodities in a 2°C world

Commodity

Critical uncertainties

Energy Coal

0 Economic carbon capture and storage solution
o Penalties for lower quality coal supply/minimum quality standards for power generation
Switch from coal to gas in power generation

Renewables capacity additions for power generation

Metallurgical Coal

0 Penalties for lower quality coal supply
Increased rate of steel scrap collection

Materials substitution

Copper

0 Energy efficient machinery
0 Renewables capacity additions for power generation
0 Increased adoption of electric vehicles

Increased rate of copper scrap collection

Materials substitution

Figure 6: Long-term commodity demand range ina 2°C world
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4 [BHB Billiton (Materials) (3/3)]

[srer | 2 | 3 &S

Due to portfolio diversification, the Company forecasts that the EBITDA and margins will not

be impacted significantly in the scenarios used

Global Accord - Earnings

Approach

B The Company analyzes how EBITDA grows in FY2030 relative to
FY2016 in the central case (benchmark for business planning),
under the Global Accord scenario and the shock event scenario.
(Figure 7)

R bbby Results —------------------- o

B The EBITDA is expected to double relative to FY2016 both in the
Global Accord and the shock event scenarios.

B |n the Global Accord scenario, the Company anticipates the impact
on the current portfolio value will be minimal. This is due to portfolio
diversification and diminishing contribution of fossil fuels as a
proportion of portfolio value over time, in comparison with other

\ commodities.

N o

Figure 7: EBITDA

100)

100)
B
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® B
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0%
Central Central Global Shock
case case Accord event
sCenaric
2016 2030

Source: BHP Billiton, “Climate Change: Portfolio Analysis”
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Global Accord - EBITDA margin and commodity
supply
pmmmmmmmmmmmom oo Results  —---------m-ommmmoee

B The EBITDA margins will not be impacted significantly both in the
Global Accord and the shock event scenarios.

B The Company forecasts that commodities affecting climate change
will reduce their proportions in the portfolio, and others will
increase their proportions, both in the Global Accord and the shock
event scenarios in comparison to central case.

___________________________________________________

4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7 Figure 8: 20-year average EBITDA margin ranges in a 2°C world
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5 [Glencore (Materials) (1/2)] Lsep 2 3 45|
The Company makes climate change considerations with three scenarios
invented based on IEA’s New Policies Scenario in WEO 2016 and the 450 scenario

(i) Delayed Action (Glencore Central Scenario)

B Based on IEA’s New Policies Scenario (4°C) with outcomes reflective of 5-10 year delays

B Carbon prices: US $5 to US $25 per tonne COZ2e by 2030, rising to a range of US $10 to US $40 by 2040

per tonne CO2e

Domestic efforts: Many countries do not meet their stated targets or objectives.

B Technology: Fossil fuels continue to be the primary base for electricity generation, especially in Asia with
slower introduction of low-carbon technologies.

(i) Committed Action

New policy Scenario, including timely and full implementation of NDCs

B Carbon prices: US $10 to US $40 per tonne COZ2e by 2030, rising to a range of US $20 to US $50 by 2040
per tonne CO2e

Domestic efforts: Key countries make efforts to reduce emissions with focused NDC implementation.

B Technology: Moderate growth of renewables and increasing use of high-efficiency technologies. Enhanced
energy efficiency and consumption improvements in developed and developing countries

ili) Ambitious Action

B 450ppm Scenario (consistent with achieving 2°C climate change goal)

B Carbon prices: US $75 to US $100 per tonne COZe by 2030, rising to a range of US $125 to US $140 by
2040 per tonne CO2e

B Domestic efforts: Globally coordinated efforts to reduce emissions accelerated beyond the implementation of
existing NDCs. Universal adoption of carbon pricing

B Technology: Rapid development of break-through technologies and investment in renewable energy and CCS

Source: Glencore, “Climate Change Considerations for Our Business 2017”
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[Glencore (Materials) (2/2)]

® Under (ii) the committed action scenario, where NDCs are implemented

lster | 2 | 3 4] 5 |

without delay, the Company’s business units remain a positive investment outlook, with the
exception of ferroalloys and oils (which account for 5% of the total EBITDA).

Business Unit

Scenario  Outlook Impact under Ambitious Action Scenario
EBITDA P
Copper Delayed Action @ Marketing attractiveness is robust and demand growth improves as climate
Copper 310/0 Committed Action &) action is globally coordinated driving electrification of energy and transport
Ambitious Action o systems,. ()
Marketing Delayed Action (4 . . . . . Lo .
Marketing 2 0/0 Committed Action €} Marketing and trading margins not |mpacteq by cllr_nate initiatives. Remalns
» : core to Glencore’s business model and differentiates Glencore from its peers.
Ambitious Action (4]
Zinc Delayed Action & Demand growth for Zinc based on anti-corrosive properties and use as an
Zine 180/0 Committed Action €Y alloy to form materials that are used in automobiles, (...) will be supported by
Ambitious Action ongoing electrification, industrialization and urbanization.
Seaborne SebourneCoal  Delayed Action @& Seaborne traded coal differentiated (...) as ongoing investment in low cost coal
Coal 1 30/0 Committed Action (¥ 'cased power generation across south east Asia supports seaborne demand.
Ambitious Action Glencore’s competitive portfolio continues to generate acceptable returns
Nickel Delayed Action & Marketing attractiveness is robust and demand growth improves as climate
Nickel 40/0 Committed Action ) action is globally coordinated driving electrification of energy and transport
Ambitious Action systems. ()
Ferroalloys Delayed Action assumed under the (3) Ambitious Action Scenario
Ferroalloys 40/0 Committed Action would potentially of some of South Africa’s marginal
Ambitious Action  ¢) |ferrochrome producers,
Agriculture Delayed Action (1) . . . .. . .
) - - Agriculture maintains positive investment attractiveness under each of
Ag riculture 0/ Committed Action ) , )
0 — - Glencore’s scenarios.
Ambitious Action o
Oil Delayed Action Oil has a neutral attractiveness under each of Glencore’s scenarios. We will
Oil Committed Action continue to monitor any increase in carbon prices that may provide a driver

9S6ource: Glencore, “Climate Change Considerations for Our Business 2017”

Ambitious Action

from investment into reduction options to reduce our overall risk to the business.



[jetBlue (Transportation) (1/2)] Cster A2
The Company analyzes impacts of climate-change risks and
opportunities using a 2°C scenario as part of enterprise risk management (ERM)

» Corporate profile: jetBlue Airways Corporation

A U.S. low-cost airline headquartered in New York City and the sixth-largest airline in the U.S. JetBlue Airways operates
some 1,000 flights daily and serves over 100 domestic and international destinations in 17 countries including the Caribbean,
Central America and South America.

» Purpose of the report:

The report is designed to provide stakeholders with information about the Company’s environmental, social, and governance
(ESG) performance that helps them understand the issues and trends affecting the Company’s business and how they
prepare for them. It also aims to disclose information in line with the SASB and TCFD.

The report gives accounts of ESG risks and specific cases (including a hurricane’s devastating impact). The report also explains the

Identify risks to by _ ’
Y management of and resilience to risks and the reasons in the SASB or TCFD framework.

the Company The Company started scenario analysis in FY2017 and expresses its intention to continue the analysis in the coming five years.
Transition Risks Physical Risks
Policy & Higher fuel and/or carbon prices More frequent and severe weather events (e.g., hurricanes
Legal Additional emissions-reporting obligations Acute [and snow storms) leading to business interruption and
Mandates on and regulation of existing products and damage across operations and supply chains
Services _ _ | Long-term shifts in climate patters, possibly resulting in new
Technology |Cost to transition to lower-emissions technology Chronic | storm patterns, coastal flooding, and chronic heat waves that
Substitute lower-emission options from existing potentially affect airports
products and services Why the Company is resilient (examples)
Market Incrbeased C(_)nce;]ps_of stakeholders around lower « In 2017, three large hurricanes resulted in more than 2,500 cancelled flights and disrupted
carbon service o ermg; normal operations for 30 consecutive days. Property damage was estimated at more than
Increased cost of materials $200 hillion, the costliest on record.
Reputation Shifts in consumer preferences between brands and/or |.  pespite the disruption caused by the multiple hurricanes, only 1.4% of the Company’s
mgdes Qf tr_ansportatlon for tourism destinations available seat miles were cancelled in 2017 as a result of these events.
Stigmatization of sector _ » Even a major hurricane is typically a short-term localized event. The Company was able to
Increased stakeholder concern or negative stakeholder mitigate revenue loss from cancelled flights by redeploying flights to other destinations,
feedback which were not hit by extreme weather events.

+ Due to more accurate hurricane forecasting models, the Company is able to move planes
out of storm paths earlier than in the past.

Source: jetBlue, “A Sustainability Accounting Standards Board (SASB) and Task Force on Climate-related Financial Disclosure (TCFD) Report”
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[jetBlue (Transportation) (2/2)]
The Company presents potential financial risk impacts qualitatively,
and explains corporate strategy and mitigation measures.

STEPI2||i||4I5I

jetBlue ”A Sustainability Accounting Standards Board (SASB) and
Task Force on Climate-related Financial Disclosure (TCFD) Report”

Transition Risk

Climate-related Risk

Policy & Legal

* Increased climate change
related regulation and
policies resulting in:

v’ Higher fuel and/or
carbon prices

v Additional emissions-
reporting obligations

v' Mandates on and
regulation of existing
products and services

Potential Financial
Impact

* Higher compliance
and mitigation costs

Strategy and Mitigation
Measures

Preparation for
Requlatory Change

* Implementation of monitoring,
data aggregation, and
calculations required by new
regulations before mandated
implementation

* Reporting in accordance with
SASB, TCFD, and other
reporting schemes

* Proactive emissions offsetting
to establish relationships and
processes

» Engagement with regulations
and industry organizations

« Cost reduction activities

Enhanced Data Analytics

* Monitor fuel consumption
and resulting carbon
emissions

* Model or forecast carbon-
related costs to determine
economic impact

Climate-related Risk

Acute

* More frequent and
severe weather
events(e.g., hurricanes
and snow storms)
leading to business
interruption and damage
across operations and
supply chain (including
aircrafts and/or fuel
supply)

Physical Risk

Potential Financial
Impact

* Loss of revenues

* Increased costs in the
form of operational
strain, customer
compensation, and
crewmember overtime

pay

Strategy and
Mitigation Measures

« Established operating
procedures that allow us
to cancel flights early if
we predict that extreme
weather will impact
safety, inconvenience
customers, or disrupt
crewmembers’ ability to
perform

» Coastal assessments
and management plans

Source: jetBlue, “A Sustainability Accounting Standards Board (SASB) and Task Force on Climate-related Financial Disclosure (TCFD) Report”
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The Company considers the implications of the three policy
scenarios of IEA, WEO, and ETP for the coal business
Scenario analysis in Sustainability Report
o WEO-CPS WEO-NPS ETP-2DS

(Current Policies Scenario)

The scenario assumes no changes in
policies. Partly due to population growth, the
demand for fossil fuels will increase.

(New Policies Scenario)

The scenario takes account of broad policy
commitments and plans announced by countries,
including national pledges to reduce GHG and plans to
phase out fossil-energy subsidies (NDC assumptions).

(2 Degree Scenario)

The scenario is consistent with the goal of limiting the
global increase in temperature to 2°C. Countries will
adopt carbon tax and emissions trading, resulting in a
reduction in fossil fuel consumption.

Australia export volumes projected under IEA
scenarios (compared with 2014)

(million tonnes of coal equivalent)

A
500
400

300

200 In the 2DS Scenario, the IEA projects global coal trade to
reduce by 31% (metallurgical coal by 9% and thermal coal
= | by 38%) by 2030 compared with 2014. The share of high
quality Australian coal is expected to increase by 10%.

CAGR
to 2030

+0.2% NPS

(adjusted market share)

9

2015 2020 2025

Source: Aurizon, “Sustainability Report 2017”
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Coal-related revenues
(Above Rail)

b %
2DS

Thermal coal accounts for some 50% of the
revenues of the transport business, but for a mere
30% of the revenues of the network business. The
Company considers that climate change impacts on
> the entire business are limited.

Coal-related revenues
(Below Rail)

u Metallurglcal coal = Thermal coal

2030 (year)




[Toyota Motor (Transportation)]
8

ser f 2 3l 4 )1 5

The Company performs scenario analysis with the ratio of electric vehicles and

carbon pricing as two variable parameters

TovoTA

TR E inabilit

ata Climate-related Scenario Analysis

ook

In order to realize the Toyota Emvironmental Challenge 2080, the 2030 Miestone was established based
on the cument situation of Toyota and social trends. In the setting of the Milestone, based on “different
climate-related scenarios, including a 2°C or lower scenario,” the influsnce that climate change will have
on Toyota was analyzed and reslience of Toyota's medium- to long-term strategy was verified. The climate
scenarios mentionad above referred to those equivalent to *2°C” and *Beyond 2°C7 in the Intemational
TOYOTA MOTOR CORPORATION znergy Agency (IEA) report, and elecirified vehicle sales and production activiiies at plants were analyzed.

“Sustainability Data Book 2018”

(September, 2018)

\ Investigation Process

Sustainability Data Book 2018

\ Values offered by Toyota

Waku-doki
{encitement and exhilaration that wows you)

\ Safety and peace of mind l Environment and sustainability

\ Ever-better Cars ¢ Enriching lives of communities

\ Ideal form from an environmental perspective
\ Zero CO; emission society/society in harmony with nature

\

. J
\ [ Fo— Development/expansion of
\ —>"°° unity electrified vehicles

< Risk

\
\ Medium- to Long-term Measures ¢

Zero CO; Emissions Challenge

2030 Milestone

\
\
\ IEA 2°C P4 Verify resilience in two climate scenarios \, |EABeyond2°C

Source: Toyota, “Sustainability Data Book 2018”, September 2018.
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Results of Verification in Two Senarios

® Electrified vehicle sales

With regard to the ratio of electrified vehicles including hybrid electric vehicles (HEVS), the ratio in the
2030 Milestone exceeds the levels both in the "2°C” and "Beyond 2°C” climate scenarios. On the other
hand, atthough the ZEV* ratio surpasses that in "2°C,” it does not reach the level of "Beyond 2°C."
However, through the development of HEVs, Toyota has been establishing a mass production base by
cultivating the component technologies essential to electrified vehicles. These technologies will also be
applicable to ZEV, and Toyota is capable of making flexible and strategic changes to the powertrains and
line-ups according to changes in demand. As we look toward “Beayond 2°C," we wil make flexible
decisions on the necessity to change the line-ups by monitoring various indicators to grasp global trends.

* ZEV ([Zero Emission Vishicks): Viehicles with zero CO» emissions at the driving phase

Vehicle Electrification Milestones

2050
Zoro GOz
Challengs

Engine vehicles

Va2
[ Worlds first
\mass produced

HEV

2030
Milestone

2040 2050

1980 2000 2010 2020 2030

® Production activities at plants

Carbon pricing policies have been in discussion globally toward the achievement of the 2°C target. In terms of
the financial sk from this policy, there may be a cost increase due to the carbon price according to CO;
emissions from energy usage emission. However, Toyota has been globally promoting COz emissions
reduction at plants in the Toyota Environmental Challnge 2050 and 2030 Milestone. On this basis, we expect
to reduce costs from carbon pricing and energy purchase costs by energy-saving and energy creation.
Therefore, measures for the 2030 Milestone can lower the financial impact due to carbon pricing.
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9 [Unilever (Consumer Staples) (1/4)]
The Company presents the findings of its scenario analysis in annual reports

Scenario analysis featured in the annual report

= CONTENTS Governance Report.........ccciiiinnninee s 34
@%@ Strategic Report....cininn s s ssssssn 1 COMPOrate GOVRMANCE . .ot 3
Unillever- AboutUs. X Report of the Audit Committee ... 41
Chairman's statement ... P Report of the Corporate Responsibility Committee................... 43
Soard o Diecos .. e .
AKING Ch|_ef Executive Off.lcer's rev.\ew .................................................. A Directors’ Remuneration Report

SUSTAINABLE LIVING Unilever Leadership EXeCULIVE ([ULE). ..o 5 FINANCIAL SEAtEMENS....oocrrseeseeeeseesseseese s sesses s seeeses
COMMONPLACE OUF PRrfOrMANGCR ..ottt 6 Statement of Directors’ responsibilities....................... 77
Financial performance ............cccrcrimnnicsc s 6 Independent 2uditors’ reports ... 78
Unilever Sustainable Living Plan ... Wi Consolidated financial statements ... 84
A CNANGING WO oo 8 Consolidated income statement ..o 86
Ourvalue ereation MOBL ..o Consolidated statement of comprehensive iNCOmMe.................... 86
OUP SITIGY. o 10 Consolidated statement of changes in equity ... 87
Delivering long-term value for our stakeholders ... 11 Consolidated balance shest 88
QUM CONSUMENS i I Consolidated cash flow statement............... 89
UNILEVER ANNUAL REPORT Society and environment........... 13 Notes to the consolidated financial statements....................... 90
ANDACEOLNTE 2 Sustainable Development Goals..........cccco oo 15 Company 3CCOUNts - UNIeVer NV oo A4
OUPPBOPLE v 1o Notes to the Company accounts - Unilever NV.....................148
OUT PaIIMETS 17 Company accounts - Unilever PLC............................152
Our shareholders 18 Notes to the Company accounts - Unilever PLC ... 153
Financial Review ... 19 Shareholder Information ......... 156

% RISKS o 2 INAEX o I |-
Additional Information for US Listing Purposes .......cccuiasnnnnn. 158

The scenario analysis is included in the “Risks” section.

Source: Unilever, “Annual Report and Accounts 2017”
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 [Unilever (Consumer Staples) (2/4)]
The report presents assumptions made for the 2°C and 4°C scenarios

Climate change has been identified as a principal risk to Unilever. To further understand the impact that climate
change could have on Unilever’s business we performed a high level assessment of the impact of 2°C and 4°C
global warming scenarios.

The 2°C and 4°C scenarios are constructed on the basis that average global temperatures will have increased by
2°C and 4°C in the year 2100. Between today and 2100 there will be gradual changes towards these endpoints,
and we have looked at the impact on our business in 2030 assuming we have the same business activities
as we do today. We also made the following simplified assumptions:

B |n the 2°C scenario, we assumed that in the period to 2030 society acts rapidly to limit greenhouse gas
emissions and puts in place measures to restrain deforestation and discourage emissions (for example
implementing carbon pricing at $75-$100 per tonne, taken from the International Energy Agency’s 450
scenario). We have assumed that there will be no significant impact to our business from the physical
ramifications of climate change by 2030 — i.e. from greater scarcity of water or increased impact of severe
weather events. The scenario assesses the impact on our business from regulatory changes.

M In the 4°C scenario, we assumed climate policy is less ambitious and emissions remain high so the physical
manifestations of climate change are increasingly apparent by 2030. Given this we have not included
impacts from requlatory restrictions but focused on those resulting from physical impacts.

We identified the material impacts on Unilever’s business arising from each of these scenarios based on existing
internal and external data. The impacts were assessed without considering any actions that Unilever might
take to mitigate or adapt to the adverse impacts or introducing new products that might offer new
sources of revenue as consumers adjust to the new circumstances.

Source: Unilever, “Annual Report and Accounts 2017”
102



|STEP||2||3||4||5

 [Unilever (Consumer Staples) (3/4)]
The report presents the findings of analysis under the 2°C and 4°C scenarios

The main Impacts of the 2°C scenario were as follows:

B 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

B Zero net deforestation requirements are introduced and a shift to sustainable agriculture puts pressure on agricultural
production, raising the price of certain raw materials

The main impacts of the 4°C scenario were as follows:

B Chronic and acute water stress reduces agricultural productivity in some regions, raising prices of raw materials

B Increased frequency of extreme weather (storms and floods) causes increased incidence of disruption to our
manufacturing and distribution networks

B Temperature increase and extreme weather events reduce economic activity, GDP growth and hence sales levels fall

Our analysis shows that, without action, both scenarios present financial risks to Unilever by 2030, predominantly
due to increased costs. However, while there are financial risks that would need to be managed, we would not have to
materially change our business model. The most significant impacts of both scenarios are on our supply chain where
costs of raw materials and packaging rise due to carbon pricing and rapid shift to sustainable agriculture in a 2°C
scenario and due to chronic water stress and extreme weather in a 4°C scenario. The impacts on sales and our own
manufacturing operations are relatively small.

The results of this analysis confirm the importance of doing further work to ensure that we understand the critical
dependencies of climate change on our business and to ensure we have action plans in place to help mitigate these risks
and thus prepare the business for the future environment in which we will operate. We plan to conduct further analysis on
the impact of climate change on our agricultural supply chain and the impact of changing weather patterns (including both
persistent effects such as droughts and the temporary effects of storms) on critical markets and manufacturing.

Source: Unilever, “Annual Report and Accounts 2017”
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The Company uses scenario analysis to show their present efforts are appropriate

Lsrep )l 2 [ 30 45|

Scenario analysis featured in the annual report

RISKS conmnuen

IN FOCUS: CLIMATE CHANGE RISKS

AND OPPORTUNITIES

UNILEVER HAS PUBLICLY COMMITTED TO
IMPLEMENTING TI ECOMMENDATIONS OF THE TASK
FORCE ON CLIMATE RELATED FINANCIAL DISCLOSURES.

Explaining why the TCFD
recommendations are
adopted, and presenting
corporate governance for
climate-change risks and
opportunities

T on topes relsied o dimaie change. For TATE serar
manag playess, incentives include Fied pay, 3 bonus
a5 pereentage of Fozd pay and a long-term manags ment oo
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total purchase of these cabinets hod increased to around 24

millian. W ar warking an Further innovations 1o maks more
provements in

the use af renewabl:

er anergy afficiency, including
=rgy. tch s solor. ta pawer aur cabinets

Unileversupports a rumber of policy measires 1o accelerate the
incliding the pricing af carbon
which act a negative carbon
e that carbon pricing is a fundamental part of the
Fanse to climate changs and withoat it, the warld &
unlikely to mest its greenhouse gas reduction targets. We have
publicly supparted calls for carbon pricing and are members of The
Carbon Pricing Leadership Caslitian, hasted by the Warld Bank.In
2016, we implementzd an intemal price an carbon of £30 per tanne
for significant capital
fund. 5o far, €63 million has been raised by this fund for energy
ardwan t=. In January 2018 we increased the price
af carbon to €40 per tonne

Unilever Annual Report and Accounts 2017

This Annual Report and Accounts contains addtional disclosures.

& our climate change risks and oppartunities.
Governance and rmuneration: pages 43 and &7 s 76

» Stretegy for climake :m; poges 16 and 15

» Risk management:

+ Metrics and targets: m:.r 13and 1

Strategic Report k]

Source: Unilever, “Annual Report and Accounts 2017”
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4. References on Degree of Risk Importance in
Selected Sectors
.  Energy Sector

. Chapter 4 References on Degree of @

' Risk Importance in Selected Sectors
This chapter provides materials for scenario analysis, part of which were used for
i assessment of the degree of risk importance under the Ministry’s support program.

105



[i. Energy Sector]
List of views by each research report on the importance of risks for the
energy sector

Major

Institutions, etc.

Views

SYSIY uonisuel|

-
=3

<
%,
o
o
Y
»
7
)

Sustainability
Accounting
Standards
Board (SASB)

GHG emissions and efficient energy use are
especially important as indicators of climate
change risk analysis.

2°C Investing
Initiative (2ii)

Electric power consumption, alternative
energies, and technological innovations
among others are assumed to be important
transitional risks unique to the electric power
(generation) industry

Companies'
CDP
Disclosure

Transition risks from changes in emission/fuel
regulations and customer needs, physical
risks from variability in precipitation/weather
patterns and others are mostly recognized by
companies

European Bank
for
Reconstruction
and
Development
(EBRD)

The energy sector is susceptible to a wide
range of physical risks, including storms,
cyclones, extreme rainfall and flood, extreme
heat, variability in temperatures, sea-level rise
and melting of permafrost

SYSIY uonisuell

o
=
<
@,
o
D
Y]
»
ol
»

Other
Institutions

Views

CDP Research
Report

Climate change risks of the electric power
generation business are evaluated from the
ratio of power generation by fossil fuels, CO2
emissions, carbon costs, and use of water
related to power generation equipment,
among others.

International
Investors
Group on
Climate
Change(IIGCC)

For the electric power generation business,
transition risks related to GHG emission
regulations, changes in demand for electric
power, technological innovations and
reputation are substantial, and physical risks
for long-term assets are substantial as well

Kepler
Cheuvreux
Transition
Research

Highly important physical risks in the electric
power generation business are water risk
(drought) and rise of external temperatures

EON UK
Report

The energy sector is susceptible to a wide
range of physical risks, including storms,
cyclones, extreme rainfall and flood, extreme
heat, variability in temperatures, sea-level rise
and melting of permafrost
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1. Energy Sector]

Sustainability disclosure standards required by SASB

climate change risk analysis

GHG emissions and efficient use of energy are especially important as indicators for

(Reference) Standards by SASB for each industry in disclosing sustainability information for investors
» Overview of the institution: SASB(Sustainability Accounting Standard Board)

> Summary of the report:

ELECTRIC UTILITIES
sainability Accounting Standard

financial information

A non-profit body to promote the disclosure of information on sustainability to meet the needs of investors
v Formulated and disclosed sustainability accounting standards by industry type for the disclosure of
v Regarding the sustainability disclosure items (environment, community impact, labor safety, end use

efficiency, crisis management, grid resilience, and statutory regulation-related), presented items unique
to the electric power utility industry, and prepared disclosure indicators as sustainability standards

As an important disclosure item for the electric power utility industry, establish indicators for “GHG and air pollution materials,

community impact, efficiency and grid” for the environmental aspect

GHG/air pollution material emissions, and grid

resilience/efficiency, to be subject to statutory regulations,

are important issues for the electric power utility industry

v’ Statutory regulations have been strengthened for electric
power utilities which are major sources of emitting GHG
and air pollution materials

v If emission regulations become stricter including GHG to
make businesses using certain power generation facilities
unprofitable, there will be stranded assets.

v" Since GHG emission reduction not only by power
generation but also by use are deemed important, initiatives
such as smart grid and demand response are also required.

v In addition, climate change has also increased the risk of
physical damage to the power distribution networks.

Climate-related Disclose
Topics

Items and Accounting Indicators Required to be Disclosed for the Electric Power
Utility Industry (Excerpt)

GHG Emissions & Energy
Resource Planning

(1) Gross global Scope 1 emissions, (2) percentage covered under emissions limiting
regulations, and (3) percentage covered under emissions-reporting regulations

Air Quality

Air emissions of the following pollutants: NOx (excluding N20), SOx, particulate matter
(PM10), Pb, and Hg; percentage of each in or near areas of dense population

Community Impacts of
Project Siting

Number of projects requiring environmental or social modification, percentage of
maodifications resulting from formal public interventions or protests

Discussion of community engagement processes to identify and mitigate concerns regarding
project environmental and community impacts

End-Use Efficiency &
Demand

Percentage of electric load served by smart grid technology

Customer electricity savings from efficiency measures by market

Grid Resiliency

Number of incidents of non-compliance with North American Electric Reliability Corporation
(NERC) Critical Infrastructure Protection standards

(1) System Average Interruption Duration Index (SAIDI), (2) System Average Interruption
Frequency Index (SAIFI), and (3) Customer Average Interruption Duration Index (CAIDI),
inclusive of major event days

Management of the Legal
& Regulatory Environment

Discussion of positions on the regulatory and political environment related to environmental
and social factors and description of efforts to manage risks and opportunities presented

Source: SASB, Electric Utilities Sustainability Accounting Standard. Industry Brief
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1. Energy Sector]
Transition Risk Scenarios by 2ii

Electric power consumption, alternative fuels, and technological innovations among others
are important transition risks unique to the electric power (generation) industry

(Reference) Transition risk scenario by 2°C investing initiative for companies responding to TCFD
n ~co. @ TECOMMmMendations . S
» Overview of the institution: 2°C investing initiative

THE TRANSITION A think tank developing climate change risk indicators and policy options in the financial markets

RISK-O-METER

» Purpose of the report:

v To present transition scenarios in line with TCFD recommendations, which companies can refer to when
conducting financial risk analysis and scenario analysis (ACT (ambitious climate transition) assuming +2°C world
and LCT (limited climate transition) with +3-4°C)

v’ To establish important parameters for each of 8 sectors with large energy consumption, such as the electric
power industry and automobile industry, and consider how parameters should be based on the existing
scenarios such as IEA.

Deriving 5 risk analysis parameters based on the expected trend of the electric power (generation) industry toward low carbonization

Trends Background Category Parameters
Consumption is | Demand changes will respond mainly to efficiency measures, and -
expected to macroeconomic and demographic factors. These factors imply that Production &
increase globally | dynamics in developed and developing economies will be different, with the Technology o ]
demand in the latter increasing at a higher pace In some countries. #1 Electricity production (TWh)
: - : — #2 Electricity capacity (GW)
Fuel Switch The shift from fossil fuels to renewable energy-based power is going to be @
driven by three main forces: The increase of thermal coal, gas and CO2
prices, the support from policymakers for the development of new low-
carbon technologies and the decreasing marginal costs of renewable power Market pricing
production. Under both the LCT and the ACT scenarios, the total share of #3 Levelised costs of electricity
fossil fuels will decrease. Under the ACT the share of renewables need to (EUR/Mwh)
surpass that of fossil fuels to achieve the 2°C target. lll'
Policy- and Incentives from policymakers will enable the transition from a fossil fuel- Policy Mandates
market induced |based economy to a renewable based one. Policy instruments such as y '
technology subsidies, taxes and levies can be put in place to enable this transition. Incentives & Taxes #4 Subsidies (EUR/Mwh)
change Most of the countries under scope have already started to incentivize i #5 Effective carbon rates (EUR/tCO2)
renewables and/or disincentivize fossil fuels-based power generation as part ]]I[
of their strategy to achieve their long-term renewables share targets. In —

addition to policies, changes in the relative economics of renewable
technologies versus fossil fuels are similarly expected to drive fuel switching.

108 Source: 2ii.& The CO-Firm. “The Transition Risk-O-Meter”. 2017.




1. Energy Sector]
Companies' Replies to CDP

Transition risk by emission/fuel regulations is recognized by the largest number
of companies (1/2)

CDP Question

Please answer
details of risks from
regulations among
the current or future
potential climate
change risks that
may affect your

company’s
business activities,

revenue and
expenditure.

L

Source: Companies'
Replies to CDP
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Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

Risk Item No. .Of Influence | Potential Impact Period Direct- Feasibility Comments (excerpt)
Replies ness
* Low- . .
Uncertainty Med + Higher operational Short- to Likely- If theI thpantese govergn(;;nt adds.,/stre?r?thens; f
bout New 5 « Med cost long- | Direct Virtually regulations to reduce CO2 emissions, the cost of power
a ) . Med- * Higher asset cost t certain generation will rise, which will raise the selling price of
Regulations High « Lower demand erm electricity, possibly affecting demand and sales.
Since a lot of energy is used in the process of
* Low- « Higher operational L Unlikelv- manufacturing oil products from crude oil, excessive
Fuel/Energy Med 9 P ess Direct/ : Y" | taxation on fuel and mandatory regulations will restrain
. 3 cost than 3 . Virtually ) i } . - .
Regulations * Med- . Lower production ears Indirect certain production activities. Restrained production activities will
High P y lower the operating ratio of devices, making efficient
management difficult.
Product . Med « Higher operational Strengthened regulations on the efficient use of energy,
Efficiency 3 . Med- cost 3years |Direct/ | . etc. could cause an unexpected decrease in demand for
Regulations High  Lower production or more |Indirect y energy. There are energy-saving related directives
and Standards » Lower demand issued in Europe, which may affect sales.
There are various risks, including uncertainty about
. Med- reduction of total emissions, possible changes in carbon
Carbon T 2 High * Higher operational 1-6 Direct Unlikely/ | prices depending on political decisions, decrease in
arbon fax . High cost years Likely demand and market share due to the increased cost of
9 using fossil fuels, and risk of inflexible carbon prices at
the time of recession.
Since we have not been given flow quotas under EU’s
« Higher operational 1.3 Likely/ ETS system since 2013, we are purchasing quotas for
Cap-and-Trade 2 * Med cost years Direct Very likely almost all emissions. With the price of quotas as well as

Higher asset cost

energy prices changing, lack of liquidity makes risk
hedge difficult.




3 [i. Energy Sector]

Companies' Replies to CDP

Transition risk by emission/fuel regulations is recognized by the largest number
of companies (2/2)

CDP Question

Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

Please answer Risk Item No. of || qiuence | Potential Impact | Period 2llEe Feasibility Comments (excerpt)
details of risks Replies ness
from regulations Various laws for pollution and environmental problems
among the current Environmental « Med « Hiah tional are applied to the oil industry, which bears the cost of
or future potential regulations in > « Med- C(')gst er operationa 3-6 Direct Likely complying with such regulations. If measures for _
climate change general (incl. Hiah . Social detriment years environmental prqblem_s are further_strengthened, we will
risks that may plans) 9 _be harc_i pressed flna_nC|aIIy l_)y bearing the cost of
M our improving and updating equipment.
arrect your
pany’ - _ !f additional repor_tlng obllgatlons for emissions are
gﬁ::n:;s S ?ezlé%?tlon to 1 * Med- * Lower stock price 3-6 Direct | Very likely imposed, there will be a risk of not being able to meet the
ST L High (market value) years reporting standards of EU’ ETS and regulatory
ac'gvmes, rde_venue emissions authorities for the gas and electric power markets.
anc expenditure. With stricter regulations on the restraint of air pollution
including an EU Directive to be implemented in 2020,
Restriction on 1 « Med « Higher operational | 6 years Direct Likel French regulations implemented in 2017 and an IED
air pollution cost or more y Directive recently added, there may be issues for
technologies, competition, and updates of power
generation facilities owned.
International agreements pose substantial uncertainty.
Electric power companies in Europe may lose
International . 1-3 . More likely |competitiveness due to the commitment under the Paris
1 * High * Lower demand Direct o A
agreement years than not Agreement and emission trading in EU among others. It
could raise the selling price of electricity to reduce the
demand.
If there is a regulatory reform without sufficient
development in Germany causing an excessive rise of
the price in the fixed price purchase system, there may
Renewable * Low- . 6 years . More likely | be a risk of reducing energy production.
1 * Lower production Direct . S .
energy Med or more than not Moreover, if companies in real estate business, etc. are

Source: Companies'
Replies to CDP
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allowed to enter into distributed energy production and
energy-saving services, there will be more competition in
the market.




1. Energy Sector]
Companies' Replies to CDP

Physical risks from variability in precipitation/weather patterns are recognized by
the largest number of companies (1/2)

CDP Question

Recognition by Companies on Physical Risks (see Companies’ Replies to CDP)

No. of

Direct-

Risk Item Replies Influence Potential Impact Period ness Feasibility Comments (excerpt)
. . . anges in precipitation patterns due to the amount o
gk—:asle afnsxver | Jore liely | Changes in precipitation p p h :
_e ails of physical ol * Higher asset cost y precipitation and seasons increase/decrease the amount
K h Variability in : 9 \ 6years | . than not/ ton reas
risks among the Ditat 4 * High » Lower production of more Direct Likelv/ of water in rivers. If the amount of precipitation decreases
current or future precipitation capacity Ver Iilz/el causing water shortage, there will be a risk of a lower
potential climate y y operation rate of hydroelectric power stations.
change risks that . Less If a large typhoon directly hits the Kanto region, there will
may affect your Tropical . Low-Med | * Higher operational than 1 be a risk of power failure or unstable electric power supply
company’s cyclone 3 « Med- cost ear/6 Direct Unlikely/ |for a long period of time due to high tides and river floods
business (typhoon/ High * Lower production )tlears or Likely in addition to rainstorms. Moreover, it will incur costs for
activities hurricane) capacity y more restorations. With the influence of these, there is a risk for
revenue and business performance and finance.
expenditure. Higher _ _ More likely | With the rise in the average temperature, demand for
average 5 | Med- * Higher operational | 6years | .. | thannot/ |electricity will be less predictable especially due to the use
l—, temperature High cost or more Virtually | of air-conditioner in summer.
P certain
Snow . Med- « Higher operational More likel Accumulated snow may affect the energy supply and
lati 2 High cost 6 years Direct | than not/y service provision. Since disruption of energy supply entails
accumutation . High * Lower production or more Likel huge costs, risks due to accumulated snow and ice should
and ice 9 capacity Y| be carefully considered.
While not an immediate issue, power stations on the coast
. . . may be affected by higher sea levels. If higher sea levels
. * Low-Med |« . L2 .
Higher sea 5 . Med- ?cl)%?er operational 6 years Direct V\e/%ljlzl?ly/ increase water flowing into power stations, seaweed may
levels High . Social detriment or more certainy enter into stations. Moreover, damage by floods and the
like because of extraordinary weather affects equipment
as well.
) Less There are already influences of climate change, with a
Other climate . Med- . Lower production tan 1 | birect rainstorm having suspended wind power generation. It
s C ., |change- 5 High ca acitp ear/6 | Indirec Likel lowers electric power generation, with a risk of damaging
ource: Companies’ | .o :aq + High . Hipher )a/Lsset cost y)tlaars o ¢ Y | assets. Moreover, there is also a risk of damaging the
Replies to CDP physical risks 9 more power grid with forests blown away by heavy snow,
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Companies' Replies to CDP

Physical risks from variability in precipitation/weather patterns are recognized by
the largest number of companies (2/2)

CDP Question

Recognition by Companies on Physical Risks (see Companies’ Replies to CDP)

Please answer
details of physical
risks among the
current or future
potential climate

change risks that
may affect your

company’s
business

activities, revenue
and expenditure.

.

Source: Companies'
Replies to CDP
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No. of

Potential

Direct-

Risk Item . Influence Period Feasibility Comments (excerpt)
Replies Impact ness
In France, a rise of temperature by 1°C will decrease the
production capacity by 2,400MW. Moreover, a rise in
Average * Lower _ Un- Un- Un- water te_mperature_ln the river during summer will aff_ect
t ¢ 1 Unanswered | production answered | answered | answered the cooling of fossil fuels and nuclear power generation.
emperature capacity As there is also regulation on waste water temperatures
after it's used for cooling because there is a risk of losing
electric power due to higher water temperatures.
Availability of natural resources may change. For
| t example, hydraulic power generation, the cooling system
mpact on d-Hiah * Lower 6 years or _ _ of thermal power generation, efficiency of thermal power
natural 1 * Med-Hig produc_:non more Direct Very likely generation, and resilience of power grids will be affected.
resources capacity Moreover, bio-diversity around power stations may also
be affected.
For asset planning, long-term climate change should be
taken into account. Since new power stations will be
Uncertainty . Lower used for the coming several decades, they should be
about physical 1 « Med-High production Unknown Direct Likely verified as to whether resilient to chaqges going forward.
risks capacity However, there are a lot of uncertainties about the long-

term influence of climate change and what influence will
be incurred for suppliers.




1. Energy Sector]
Companies' Replies to CDP

Change in customers’ needs is also recognized as a climate change risk by many
companies

CDP Question

Please answer
details of other
risks among the
current or future
potential climate
change risks that
may affect your

company’s
business

activities, revenue
and expenditure.

.

Source: Companies'
Replies to CDP
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Recognition by Companies on Other Risks (see Companies’ Replies to CDP)

Risk Item

No. of
Replies

Influenc
e

Potential Impact

Period

Direct-
ness

Feasibility

Comments (excerpt)

Changein
customer
behaviors

* Med
* Med-
High

Lower demand

1 year
or more

Direct
Indirect

More likely
than not/
Very likely

We are mainly engaged in the “Oil

business,” "Petrochemical business” and “Oil
development business” of which the oil business
accounted for more than 90% of net sales in FY2016. If
many consumers become to choose hybrid cars and
electric vehicles considering the environmental loading of
oil products, we will have no choice but to reduce
business activities.

Reputation

* Low-
Med
* Med

Lower demand
Lower estimated
brand value

1 year
or more

Direct

Unlikely/
Likely

Since the domestic electric power industry accounts for
30% of CO2 emissions, emission reduction goals cannot
be achieved without improving efficiency responding to
climate change, including highly efficient power
generation equipment and energy-saving. This has a
large impact on consumers; and failure to meet
consumer expectations will present a risk of lowering
enterprise value.

Uncertainty
about market
signs

* Med-
High

Lower demand
Higher operational
cost

1 year
or more

Indirect

More likely
than not/
Likely

Various changes will appear in the market due to climate
change, requiring responses to them, and demand for
products and services related to energy efficiency may
become higher while demand for energy supply may
become lower. Integration of electricity, mobility and
heating sectors may bring about fundamental change to
businesses going forward.




4 [i. Energy Sector]
Physical Risks and Opportunities by EBRD

The energy sector is subject to a wide-range of physical risks including storms, cyclones, heavy rains,
extreme flood and hot weather, temperature changes, higher sea levels, and melting of permafrost

(Reference) Assessment Guidance for Physical Risks and Opportunities from TCFD Recommended Initiatives

v o Overview of the institution

PHYSICAL CLIMATE RISKS AND EBRD (European Bank for Reconstruction and Development): Established after the end of Cold War to develop market economies in
: central and eastern European countries. It also advocates to promote the “environment-friendly sustainable development” and
aggressively makes investments related to climate change.

GCECA (Global Centre of Excellence on Climate Adaptation):An organization established by the United Nations and governments of
countries including the Netherlands. Having partnerships with NGOs, financial institutions and others, it aims to promote adaptation to
climate through the sharing of knowledge and development of assessment methods, among others.

Summary of the report:

v" A guidance compiling points to note and indicators for reference when companies assess physical risks and opportunities, taking
into account TCFD recommendations. It was prepared after discussions in the working group combining financial institutions and
companies, among others.

v It requires information disclosure and assessment of influence on assets based on analysis by value chain and geography.

In the electric power industry and public utility, storms, cyclones, extreme rainfall and flood, extreme heat, variability in temperatures,
sea-level rise and melting of permafrost are deemed to be highly influential physical risks

Acute Chronic Influence Influence

GICS industry ' Storms and Extreme Variability in | Variability ea-level | Other climate

group cyclones | rainfall and heat precipitation | temperature | stress rise hazards Risk Type PhySicaI Risks (EIGCtriC (public utility)
flood pOWer)

Acute Storms and cyclones High
Energy Acute Extreme rainfall and flood High
Acute Extreme heat High

| tilities Chronic Variability in precipitation Medium
Chronic Variability in temperature High

*Excerpt Chronic Water Stress Medium

Chronic Sea-level rise High

Source: “Advancing TCFD guidance on physical climate risks and opportunities”, Global research institute “Measuring physical climate risk in equity portfolios”
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> [i. Energy Sector]
CDP Report “Charged or static”

Climate change risk in the power generation business is assessed by the ratio of power generation using
fossil fuels, CO2 emissions, carbon cost and water use related to power station equipment

e (Reference) Summary results of the survey by CDP on measures for low carbonization by 14 major European electric
Lkt e L power companies

» Overview of the institution: CDP
An international NGO tackling the environmental area, such as climate change. From the perspective of management
risk that climate change poses to companies, it does ratings by conducting surveys in a questionnaire format covering
major companies around the world.

» Purpose of the report:
To update CDP’s League Table (rating table), publishing the analysis method and the result of surveying the measures
for low carbonization by 14 power generation companies in Europe

4 important assessment categories and items used for assessing the League Table

Category Assessment Items and Methods

Transition risks CDP assesses companies’ current share of generation from fossil fuels, their emissions profiles and current
carbon costs under the EU ETS, and introduces a model to measure locked-in emissions between 2015-2050 from
current fossil fuel assets against companies’ implied carbon budgets to achieve a 2°C transition

Physical risks CDP maps facility-specific water stress risks for today and for 2030 using WRI's Aqueduct Water Risk Atlas and
compares this with companies’ water risk management measures

Transition CDP assesses companies’ progress and strategy in shifting towards renewable energy assets, as well as smart

opportunities energy solutions, and assess their CAPEX plans and capital flexibility

Climate governance |CDP assesses emissions reduction targets, identifies alignment of governance and remuneration structures with low
and strategy carbon objectives, and actions taken in supporting or opposing policies to achieve a low carbon transition

Source: “CDP - Charged or static”
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International Investors Group on Climate Change(lIGCC)

For the electric power generation business, transition risks related to GHG emission regulations, changes in
demand for electric power, technological innovations and reputation are substantial, and physical risks for long-
term assets are substantial as well

F r (Reference) Disclosure information items related to climate change in demand from investors, by IIGCC and others
\ " | . About IIGCC (International Investors Group on Climate Change):
) IIGCC is the leading group for collaboration among institutional investors in Europe focused on addressing investment risks and

i . \ opportunities presented by climate change
qﬂr .= | Purpose of the report:
W OR v" To formulate a reporting framework that meets investors’ demand for disclosure to power generation business, and

promote the disclosure of information that enables investors to recognize financial decisions due to climate change
v' To prepare a framework that takes into account the climate change issues most relevant to the power generation

B business, in cooperation with Ceres (U.S.) representing an investors’ network for climate change risks and, IGC, an
investors’ group for climate change (Australia and New Zealand)
« Compliance costs as a result of regulatory constraints on greenhouse gas |Climate change strategy:
emissions, in particular emissions of carbon dioxide + Companies are requested to provide a
+ Changing demand for energy/electricity. For example, energy and electricity brief overview of their climate change
demand will be influenced in some markets by targets to improve energy strategy and their processes for
Risk efficiency and increase renewable energy, as well as other associated managing climate change risks and

policies, and technology developments to address climate change, e.g. energy opportunities
storage and building standards

* Impacts on generating assets and hence on electricity generation due to Quantitative data related to exposure to
changing weather conditions climate change:
» Reputational risks + Generation mix
_ - » Electricity production
_|* Reputational opportunities - Carbon dioxide (CO2) emissions
Opportunity |» New business opportunities in areas such as emissions trading, energy « Emissions allowances and other forms
efficiency and renewable energy of credits (e.g., EU-ETS)

Source: “Global Climate Disclosure Framework For Electric Utilities”
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Kepler Cheuvreux Transition Research

Financial impact of transition risks for power generation business companies are measured by indicators
related to regulations on CO2 emissions, technological innovations such as renewable energies, and market

changes.
Chart 1: This report tests for the fimancial impact of two fransition scenarios
(Refer.e'nce) . . . . Umited Climate Transition LCT)  —-====
Transition risk scenario analysis of electric power companies Armbiious Gimate Transifion (ACT
— g | conducted as part of the Energy Transition Project composed by

Kepler Cheuvreux Transition Research (Research group under an
independent financial service organization in Europe) and others

» Summary of the project: Energy Transition Project (Kepler
Cheuvreux Transition Research, The CO-Firm, ClimateXcellence)

A project formed to encourage the energy sector to respond to
transition risks and opportunities of climate change

» Purpose of the report:

v' To analyze the financial impact of transition risks related to
climate change on power generation companies, analyzing 3
major electric power companies in Europe using 2 IEA
scenarios (RTS and 2DS) and publishing its methods and
results.

Measured items for the impact of transition risks related to climate change on
finance (right figure)

ACT (targeting 2°C or less) and LCT (targeting 2.7°C) are applied to measure using
the following 6 indicators related to regulations, technological innovations and
market changes:

+ CO2 emissions (intensity/absolute)

* CO2 certificate prices

* Renewables share in electricity generation in 2050

* Average global temperature increase

+ Electricity production

* Fossil fuels share (w/o CCS) in electricity generation in 2050

Source: “ET Risk consortium - Climate Scenario Compass”
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8 [i. Energy Sector]
Physical Risk Analysis by EON UK

Highly important physical risks in the power generation business are water risk
(drought) and external temperature increase

i. Table of consequence of physical risks at the

e-on|uw« (Reference) This report presents E.ON"s assessment of company level (current and future)
the impact of climate change on its UK Generation Impact Sub-impact Ret I rrent | Future
busmess' and its pI’OpOSéﬂS for adaptatlon' Low river flow impact on station cooling / operation 1| 202 350
, , > Overview of the company: E.ON UK . . .
Climate Change Adaptation - Drought Low river flow impact on compliance 2] 250 350
e UK branch of E.ON, a major European energy company .
. . S Restricted supply of Towns water (e} 201 209
headquartered in Germany supplying electricity and gas. —
Extreme high river levels c4 210 04
» Purpose of the report: :
. . Coastal flooding 5 | 25 287
To assess the consequence of physical risks related to —
. . . . L Flooding within site boundary e | 230 274
climate change, analyze the importance of risks by 2 High precipitation —
“r ! ” « ” . Impact on oil interceptors c7 n8 122
axes of “Likelihood” and “Consequence” and disclose Food [T
the result Food precipitation n Debris at water inlet 8| 178 | 18
the catchment
Analyzing the importance of physical ii. E.ON CCA risk matrix surrounding the impacton water qualiy o B x
risks from their likelihood and Fe - o carec et , site
consequence: boding o Impact on critical commodity access | €10 | 174 17
q o0 Flooding of p dity
"""" A~ >" 100 O] acess routes to
. . . : Impact on staff access Wil 158 175
I. Table of consequence of physical risks DOC site
at the company level (current and future) ------------- =L . u . High ambient temperature causing station trip 12| 23 35
© High air / water temperature impact on compliance 3] 194 211
— Larger the number of consequence, % High temperature fghar/ perature Imp P
the Iarger the consequence 5 o ™ High temperature impact on performance 14 332 333
. ] ] % ; ‘ High temperature impact on occupational health €15 | 120 120
I. M?tnx _Of Importance B ; ® o P Freezing of water-containing equipment C6 | 237 180
Ma_tnX_Of Importance analyzed by 2 axes é Low temperature Anti icing impact on performance 17 | 360 280
of likelihood and consequence % - /é Low temperature impact upon compliance 1| 150 120
. . . Extreme winds Impact on operator safety C19 | 248 248
Most Important phy3|cal risk - ' il Impact on access of critical commodities C20 | 196 175
! aavy snowfa
A Impact on access of staff | 2129 183
i Consequence Most important physical risks
Watelr risk (droug h.ﬂ and of hazard with both high likelihood and Lightning 2] 120 | 120
external temperature increase consequence Meteorological conditions leading to cooling tower visible plume grounding 23| 20 20
Source: “E.ON UK - Climate Change Adaption” Subsidence / landslide al G0 |

118




4. References on Degree of Risk Importance in
Selected Sectors

Il. Transportation Sector (Maritime Transportation,
Passenger Air Transportation, Automobiles)

' Chapter 4 Reference on Degree of @

' Risk Importance in Selected Sectors
' This chapter provides materials for scenario analysis, part of which were used for
\ assessment of the degree of risk importance under the Ministry’s support program
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[ii. Transportation Sector (Maritime transportation)]

List of views by each research report on the importance of risks for the transportation sector
(maritime transportation)

Major Institution,

etc.

View

SYSIY uonisuell

sysiy [eaisAud

Sustainability
Accounting
Standards
Board (SASB)

An indicator to measure the “Environmental
Footprint of Fuel Use” is useful as an important
accounting indicator for disclosure

Other Institution

_|
=
Q
>
n
=
]
=
Y
n
=
(7]

View

The
International
Council on
Clean
Transportation

(ICCT) B

Possibility of introducing next generation
technologies, such as hydrogen and fuel cells,
in the maritime transportation industry

2°C Investing
Initiative (2ii)

2

We will add “Shipping Transport demand,” “Fuel
efficiency” and “Alternative fuel penetration (%)’
among others as indicators unique to the
maritime industry.

Companies’
CDP Disclosure

Three maritime companies recognize
international agreements, tropical cyclones and
North Sea route as risks/opportunities.

European Bank
for
Reconstruction
and
Development
(EBRD) .

Transportation industry is likely to be affected
by the melting of permafrost
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i1. Transportation Sector (Maritime transportation)]
SASB Information Disclosure Standards for Sustainability

An indicator to measure the “Environmental Footprint of Fuel Use” is useful as
an important accounting indicator for disclosure

(Reference) Standards by SASB for each industry concerning information disclosure to investors on
sustainability
» Overview of the institution
v' SASB (Sustainability Accounting Standard Board)
A non-profit body to promote the disclosure of information on sustainability to meet the needs of investors
» Summary of the report
v Formulating and publishing sustainability accounting standards of each industry for the disclosure of financial
information
[ - . v" For the two environmental disclosure items (Environment, Leadership and Governance), presenting items
unigque to the maritime industry and preparing disclosure indicators as standards for sustainability

7
(i

&)

As important disclosure items for the maritime industry, 5 indicators were established for the “Environmental Footprint of Fuel Use”

I — Topic Accounting Metric » Since the maritime
mportant Disclosure :
Disclosure Topics Iteras for the Maritime Environmental |Gross global Scope 1 emissions mdustry_depends on
Industry lFJootprlnt of Fuel [ 5escription of strategy of plan to heavy oil, fuel cost
Environment Environmental Footprint > manage emissions, emissions mcrea-lse and G-HG/alr
of Fuel Use reduction targets, and an pollution materials,
analysis of performance against regulations are matters
Ecological Impacts those targets of grave concern
. . . Total energy consumed > U P
’ . se of fuel-efficient
gﬁeﬂ&aﬂd Pusiness Bihics percentage from heavy fuel oll engines and fuel other
Accidents & Safety percentage from renewables ih gl h 'Iu'
an heavy oil is
Air emissions for th llutant .
Management emissions for the pollutants required.
Energy Efficiency Design
Index(EEDI)* for new ships *Indicators referred to in TCFD Guidance

Source: SASB. "Marine Transportation Research Brief”, “Marine Transportation Sustainability Accounting Standard”. 2014.
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i1. Transportation Sector (Maritime transportation)]
211 Views on the Importance of Risks (1/2)

We will add “Maritime demand,” “Energy efficiency” and “Alternative energy
usage ratio” among others as indicators unique to the maritime industry.

THE TRANSITION
RISK-O-METER

P T |

» Overview of the institution

» Purpose of the report

4°C)

existing scenarios such as the one by IEA

(Reference) Transition risk scenario by 2°C investing initiative /The CO-Firm for companies responding to TCFD recommendations

v' 2°C Investing initiative (2°Cii): A think tank developing climate change risk indicators and policy options in the financial markets
v" The CO-Firm: A German boutigue consultant limited company specializing in climate change and energy strategy

v' To present transition scenarios in line with TCFD recommendations, which companies can refer to when conducting financial risk
analysis and scenario analysis (ACT (ambitious climate transition) assuming +2°C world and LCT (limited climate transition) with +3-

v" To establish important parameters for 8 sectors with large energy consumption, and consider how indicators should be based on the

Five indicators are derived based on the trends in the maritime transportation industry towards low carbonization, in

addition to risk analysis indicators related to cross sectors

Category

Parameters

Trends Background
Demand The increasing relevance of global supply chains and the expansion
increase of trade routes will likely drive the increase of the sector’'s demand.
Energy Efficiency improvements will come from the implementation of
efficiency technologies for fuel control, instrumentation and navigation, as well
improvements |as from operational changes. Efficiency measures will be pushed by

the industry itself and by market standards. Both have the potential
to reduce 40% of the sector’s emissions by 2040.

Production &

#1 Shipping Transport Demand(G tonne-km/year)

Increase in the
emissions
control areas
and gases in
scope

Currently areas with emission controls are set up in the North and
Baltic sea, U.S., Canada and some regions in China. The
International Maritime Organization (IMO) is not only looking towards
the increase of control areas and the maximum gas limits allowed
but as well as extending global requirements. Abiding by regulations
will thus require manufacturers to implement new reduced pollutant
technologies

Technology #2 Fuel Efficiency(kJ/tonne-km)
#3 Alternative Fuel Penetration (%)
Qil Price (USD/bbl) Coal Price (USD/ton)
Market ricin Natural Gas Electricity Charge
PICING | price(usD/MBtu) (2015 EUR/MWh)
#4 Marine Fuel prices(USD/GJ)
Policy Carbon Tax(2015 USD/T-Coeq)
Mandates,
Incentives & | #5 Efficiency Design Standards
Taxes

Source: 2ii.& The CO-Firm. “The Transition Risk-O-Meter”. 2017.
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i1. Transportation Sector (Maritime transportation)]
211 Views on the Importance of Risks (2/2)

Indicators unique to the maritime transportation industry and future forecast

—#1 Shipping Transport demand(G tonne-km/year)

“Under the ACT, demand for oil and coal transport is expected
to reach its peak in 2018 and decline to 2000 levels by 2050.
Demand for fossil liquid-bulk will decline by 28% through 2040
compare to 2015 levels. Likewise, bulk coal transport will
decline by 52% through 2040 from 2015.”

Demand for oil and coal will peak in 2018
and decrease to the level of 2000 in 2050

—#2 Fuel efficiency(kJ/tonne-km)

“The ACT sees the maximum reduction in fuel consumption
for the dry-bulk segment with an average sector abatement of
52% by 2040 from 2010 levels.”

In 2040, fuel consumption for the dry-bulk
segment will decrease by 52% of that in
2010.

— #3 Alternative fuel penetration (%)

“In the ACT scenario, technological advancements and bio-
availability allow the penetration of biofuels starting in 2020
and reaching a share of 20% by 2040. Hydrogen will be used
starting in 2030 occupying a share of 6% by 2040 in the
ACT.”

The penetration of biofuels will start in
2020 to reach a 20% share by 2040, while
hydrogen will be used starting in 2030
occupying a 6% share by 2040

— #4 Marine Fuel Prices(USD/GJ)

“HFO will remain as the lowest cost option, but from 2020, its
use alongside with emission abatement technologies will be
required to comply with emissions regulations.”

Although heavy oil will be cheap even in
2040, emission abatement technologies
will need to be introduced under
regulations from 2020.

— #5 Efficiency Standards

“EEDI compliance at current values is not sufficient to be
aligned in with the ACT or the LCT. Additional carbon intensity
reduction mechanisms are needed (i.e. technical measures,
alternative fuels, carbon offsets).”

Source: 2ii.& The CO-Firm. “The Transition Risk-O-Meter”. 2017.
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Whereas EEDI will gradually impose
stricter reduction rates, additional
regulations and methods will be needed to
achieve emission reduction targets.




[ii. Transportation Sector (Maritime transportation)]
Study the Recognition of Transition/Physical Risks by Companies Based on Companies'
Replies to CDP

Three maritime companies recognize international agreements, tropical cyclones
and North Sea route as risks/opportunities.

Category | Risk Item Contents* ComApany ComEE)any Comé)any Influence Potential Impact Period Dr:réescst- _Lh”;gl('j Comments (excerpt)
International |° EEDI . Demand increase/ If IMO DCS (a system to collect and report
20 « SEEMP O (@) (@) High 3-6 years-| Direct | High |verified data such as fuel consumption) is
% O |agreement decrease . R X
o= * MBMs introduced, it will increase operational costs.
c
S 2 |Product
E 9 |[Efficiency .
0n Q . - .
S 8— Regulations Ene_rgy O Med . Operational cost 1-3 years | Direct | Med |Operational cost reduction due to energy-saving
EQ land saving Law increase/ decrease
Standards
Tropical * Route » Operational/ capital Fuel costs will increase as transportation will be
C P change, O O @] High cost increase/ 3-6 years | Direct | Med |delayed or routes will be changed to avoid cargo
yclones . -
accidents decrease damage and accidents
(%] . .
k) Changes in Transaction . . . . .
=2 Heavy Rains | volume o o Med Demand increase/ 6 years - Dlrect Low RIS!( of Qamaglng cargo for dry-bulk business
S decrease Indirect Indirect impacts on clients
= and Drought | decrease
s As there is a possibility of closing facilities, we
) Higher sea Terminal + Operational cost . will consider alternative routes such as transition
) L Low . - Indir Low . . L -
_54: levels port facilities © ° increase/ decrease 3-6 years | Indirect| Lo to air transportation (indirect impact on supply
2 chain)
K Precipitation » Demand increase/ . By becoming able to respond to weather
L2 * Dela 6 years - .
©  |Changes y © © Med decrease y Direct | Med changes, we can expect to obtain customers.
<
o Melting of the North Sea ices will connect Europe
Snow and Icel’ North Sea o o o High . Operational cost 3-6 years-| Direct | Med and the northern parF of AS|e_1, reducing fuel costs
Route increase/ decrease and decreasing the risk of pirate attacks around
the Indian Ocean.
Getting excellent assessment from investors and
(/) . . . . . . . . .
28 |Reputation Inyestors o o o Med Demand increase/ 1-3years | Direct | Med shippers, etc., by act!vgly disclosing mformgtlon
0= * Shippers decrease through CDP, etc., will increase transportation
x 2 business revenue.
o O N " . . .
£ £ |Changesin Environment . With higher needs for environmental
o) . . * Demand increase/ . - . I
O |customer -friendly O O O High 3-6 years | Direct | Med |conservation, we will need capital investment for
; decrease . - .
behaviors products deploying energy-efficient ships.

Source: Companies' Replies to CDP
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*Additions. Other items are derived from the average of 3 companies.




[il. Transportation Sector (Maritime transportation) ]
Physical Risk Assessment on Each Industry by EBRD/GCECA

Transportation industry is likely to be affected by the melting of permafrost

(Reference) Assessment Guidance for Physical Risks and Opportunities by Initiatives Receiving TCFD Recommendations

» Qverview of the institution

‘ v" EBRD (European Bank for Reconstruction and Development): Established after the end of Cold War to develop market economies in

P central and eastern European countries. It also advocates promotion of “environment-friendly sustainable development” and aggressively
o makes investments related to climate change.

v' GCECA (Global Centre of Excellence on Climate Adaptation): An organization established by the United Nations and governments of
countries including the Netherlands. Having partnerships with NGOs, financial institutions and others, it aims to promote adaptation to
climate through the sharing of knowledge and development of assessment methods, among others.

» Summary of the report

v A guidance compiling points to note and indicators for reference when companies assess physical risks and opportunities, taking into
account TCFD recommendations. It was prepared after discussions in the working group combining financial institutions and companies,
among others.

v’ _It requires information disclosure and assessment of influence on assets based on analysis by value chain and geography.

Transportation industry is affected by permafrost melt in addition to the common physical risks with other sectors

Acute Chronic
GICS sector GICS industry | Storms and ItJ'ITEmE Extreme Variébﬁlil){ in | Variability in water Sea—leve! Other climate . . . i
TP | TN | P ed | MO | Provieistion [ tempermtum | stess [ v ] e > When assessing the influence of physical risks on

companies, influence and other risks are examined
depending on each business model, process and

Hail storms, .
Insurance landslides,
e location.
Fopnatsnoss ------
High

Diversified
financials

Commercial and

s | » Specific influences given by physical risks
SSRGS Examples:

Permairost
Transport m o ez Low * Rise in energy cost and burden on workers due to
Semi higher temperatures

- + Water shortages and higher operational costs due to
High High Low Low aw L« High

Low Low

Information Software and

toclogy || Serees : - Permafrost water stress
raranare --- - melt, ice . gtsrzaé damage and transfer costs due to cyclones and
melt

* Route change due to permafrost melt

N . ------

Real estate Real estate

*Table is an excerpt from the report.
Source: EBRD. & GCECA. “Advancing TCFD Guidance on Physical Climate Risks and Opportunities”. 2018.
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5 [ii. Transportation Sector (Maritime transportation)]
Assessment of Next-Generation Technologies by ICCT

fuel cells,

Possibility of introducing next generation technologies, such as hydrogen and

in the maritime transportation industry

icct

w9

i

(Reference) A report assessing next-generation technologies in land/maritime/air transportation from the perspective of climate
change
» Overview of the institution
v" The International Council on Clean Transportation (ICCT): Established aiming to provide research/technologies/scientific analyses
on environmental issues from a neutral position. It aims to improve the environmental performance and energy efficiency of
land/maritime/air transportation to mitigate climate change.
» Summary of the report
v' Examining the possibility of zero emission technologies for each transportation industry such as air, maritime, off-road and railway,
assessing risks and opportunities of introducing technologies, and considering the significance of policies. The government requires
the industry to have improvement measures to mitigate climate change and improve air pollution, and recommends the promotion of
research and demonstrations of effective measures
v'_While zero emission technologies are introduced in the transportation industries, the speed of penetration differs for each industry.

Maritime transportation industry is considering the introduction of next-generation technologies such as hydrogen and fuel cells.

Route length Entry Into » In the maritime transportation industry, fuel cell ships are
Technology Vessel or project Capacity (k) Reglon service Status i i .
Battery-electric ferry (solar) Aditya 75 passengers 25 Kerala, Indla 2017 Operationa already used for ferries and short-distance transportatlon,
Battery-electric cargo ship Cgf::}?f‘?do"' 2.000 tonnes 80 Guangzhou, china 2017 Operationa use by Iarge ShIpS used for Iong distance is under
Hydregen ferry (combustion) Hydrovilie 16 passengers 6.5 Antwerp, Belgium 2017 Operationa development'

Under » Fuel cell ships are difficult to use for large ships despite their

Battery-electric cargo ship Yara Birkeland 2,880 tons 56 Morway 2019 construction ’ - . 4 - .
Plug-in salling ship Statsrasd Lehmiuhl | 190 passengers pe— p— o effectiveness fpr r_educmg emissions, while hydroge_n ships
Hybrid hydrogen electric Fiskerstrand I . Norway oo 1 Geveropment need substantial fiscal support in the short and medium-tem.
ferry PILOT-E - = e ant

Hydrogen fuel cell crulse ship

. - 1,400 passengers and . . . +
Viking Crulses d - Morway N/A In developmant Technological readiness Greenhouse gas emission

rew .
Crew H |g h score and feaslbllity Cost reduction potential

Lifecycle zero-emission

Currently in widespread | Least expensive option

using widely available fuel

Battory electric Hydrogen Ammonla use available pathways
ap od Cost-competitive with | >50% emissions reduction
Readiness/ et Issi Readlness/ Isslo Readlness/ Issl commercial introduction | conventional stternative | from fossil fuel baseline
foasiblll < Emissions | o asibil Emisslons |~ roasibil e
5| ty 5| Ity eas TY T h H | Early demonstration, Lo el “ff"j”t: fus 1to 50% emissions
ecnnica but not yet ready for cos “h';"“ ?””{ e | reduction from fossi fusl
Farrles and commarcial daploymant | SOEat negative total | y3cgiing
harborcraft
assessme nt Net yet built, but appears | Would require substantial ;ﬂ?’%gﬂgi‘z ‘i‘ffs“'r"\‘;”
possible with near-term financial suppert in the "
Inland and short- tachnology short to madium term ‘;’E‘f:\'/‘;’;‘f”"bi fuel
sea shipping Faces extrame
difficulties using near- Higher emissions than
Transoceanic torm technology, ornot | Prohibitively expensive | fossil fuel basaline under
contalner ships LOW ogistically feasible to most circumstances

mplement

*Top-left table is an excerpt from the report

Source: ICCT. “Beyond Road Vehicles: Survey of Zero-emission Technology Options Across the Transport Sector”.2018.
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[ii. Transportation Sector (Passenger Air Transportation)]
List of views by each research report on the importance of risks for the transportation sector
(passenger air transportation)

Major Institution,

View Other Institution View

-
=

<
%,
o
L
Y
n
=
n
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etc.

Sustainability
Accounting

Fuel use and GHG emissions are especially
important as indicators for climate change risk

Companies' CDP
Disclosure

efficiency regulations, physical risks from
variability in precipitation/weather patterns, and
changes in customer needs, among others are
recognized by companies.

International Air

For the passenger air transportation sector,
climate change-related risks with the highest

company) report

Standards Board X Transport business impact and uncertainty include
analysis Associati lternative fuels, extraordi th
% (SASB) - ssociations alternative fuels, extraordinary weather,
o . % (IATA) international regulations on CO2 emissions, oil
o o prices, and environmentalist actions.
g’: Fuel efficiency, alternative fuels, and fuel prices = .
=1 2°Investing among others are important transition risks S
2ok Initiative (2ii) unigue to the passenger air transportation 28 Marsh &
@) sector. %) As transition risk from GHG emission regulation
~ =3 McLennan C . ;
7 @) ! is high for the passenger air transportation
Companies L . .
(major US _sector, it W|I_I be important to ac_tlvely make early
Transition risks from carbon emission/fuel insurance investment in renewable energies and fuel

efficiency.

European Bank
for
Reconstruction

Development
(EBRD)

and
4

Physical risks deemed highly influential in the
transportation industry are four: Storms,
cyclones and heavy rains; extreme flood; sea-
level rise; and permafrost melt.




[il. Transportation Sector (Passenger Air Transportation)]
Sustainability Disclosure Standards Requested by SASB

Fuel use and GHG emissions are especially important as indicators for climate

change risk analysis

> Overview of the institution: SASB (Sustainability Accounting Standard Board)

AIRLINES
Sustalnabllity Accounting Standard

» Summary of the report:

information

sustainability standards.

(Reference) Standards by SASB for each industry concerning information disclosure to investors on sustainability

A non-profit body to promote the disclosure of information on sustainability to meet the needs of investors
v' Formulating and publishing sustainability accounting standards of each industry for the disclosure of financial

v Regarding sustainability disclosure items (environment, labor-management relations, competition, safety, supply
chain), presenting items unique to the passenger air transportation sector and preparing disclosure indicators as

As an important disclosure item for the air transportation (passenger/cargo) industry, establish indicators for “emissions and

reduction plan for Scope 1, fuel consumption and the ratio of renewable energies, and emissions of air pollution materials” for the

environmental aspect

Fuel use and GHG emissions are important issues for the air

transportation sector

v Reponses to sustainability issues including fuel efficiency
improvement for airframes and reduction of GHG and harmful
materials will improve the competitiveness of the air transportation
sector.

v Since fuel is a major expenditure in the air transportation sector
(estimated by SASB at about 30% of operational costs), fuel
efficiency and use of alternative fuels will not only reduce costs but
also become counter-measures against rises in unstable fuel oil
prices.

v" Accounting for 13% of global GHG emissions, the air
transportation sector is especially susceptible to the strengthening
of regulations. In recent years, their impact has been expanding
with the increase in climate change-related regulations.

Disclosure Topic

Important Disclosure
Items in Air
Transportation Sector

Accounting Indicators
to be Disclosed

Environmental
Footprint of Fuel
Use

Greenhouse Gas

Gross global Scope 1 emissions

Strategy or plan

Description strategy or plan to manage
Scope 1 emissions, emissions reduction
targets, and an analysis of performance
against those targets

Fuel Use Total fuel consumed, percentage
renewable
Air pollution Air emissions for the following pollutants:

NOx, SOx, and particulate matter (PM)

Supply Chain
Management

Complete greenhouse gas
footprint across transport
modes

Metric tons CO2-e per ton-kilometer

Source: SASB, Airlines & Air Freight Logistics Sustainability Accounting Standard. Industry Brief
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2. [ii. Transportation Sector (Passenger Air Transportation)]
211 Views on the Importance of Risks

Fuel efficiency, alternative fuels, and fuel prices among others are important transition risks
unique to the passenger air transportation sector.

THE TRANSITION
RISK-O-METER

(Reference) Transition risk scenario by 2°C investing initiative for companies responding to TCFD recommendations

> Overview of the institution: 2°C investing initiative

A think tank developing climate change risk indicators and policy options in the financial markets

> Purpose of the report:

v To present transition scenarios in line with TCFD recommendations, which companies can refer to when

scenarios such as IEA

conducting financial risk analysis and scenario analysis (ACT (ambitious climate transition) assuming +2°C world
and LCT (limited climate transition) with +3-4°C)

v To establish important parameters for each of 8 sectors with large energy consumption such as the passenger air
transportation sector and automobile industry, and consider how parameters should be based on the existing

Six risk analysis parameters are derived based on the trends in the passenger air transportation industry towards low carbonization

Category

Parameters

Production &
Technology

&

#1 Demand (passenger-kilometers)
#2 Fuel efficiency (g fuel/revenue passenger km)
#3 Biofuel Penetration (%)

129 Source: 2°

Trends Background

Changes in Demand for international flights is expected to grow on

volume average 4%-5% annually in the coming decades (ICAO
2016a). In contrast, a 2°C transition would be associated
with a low-demand scenario for air travel as consumers
switch to rail, information technology, and local travel.

Scaling of The scale up of alternative fuels will respond to evolving

alternative market standards, development of country-specific policy

fuels goals and further extension of international organizations
and coalition targets.

Efficiency Fuel efficiency gains will come from two main sources:

gains Technological improvements related to the airplane itself
and more sophisticated traffic management and
infrastructure use. The International Civil Aviation
Organization (ICAO) has set a medium-term goal to
improve fleet-fuel efficiency by 2% per year through 2020.

ii.& The CO-Firm. “The Transition Risk-O-Meter”. 2017.

Market pricing

S

#4 Jet fuel prices (USD / gallon)

Policy mandates,
Incentives & Taxes

EP

#5 Carbon credit mandates (# and Euro / tCO2)
#6 Fuel efficiency standards (kg/km)




[ii. Transportation Sector (Passenger Air Transportation)]
Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Transition risks from carbon emissions/fuel efficiency regulations are recognized
by many companies.

Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

CDP Questlon Risk Item R'\le%.lioefs Influence| Potential Impact Period Dn'::"scst_ Feasibility Comments (excerpt)
Please answer — " , -

. . . . There may be a negative impact on finances in relation to the
details of M c d-Trad 5 Low-High nghetr_ | ¢ Less tha;g Direct Vs/?/tlljla(‘ﬁly EU Emission Trading Scheme. Since emissions exceeding the
from regulations ap-and-frade 9 . Epera 'I‘?”a_d‘?tos yearor 5- rec certainy upper limit need to be offset, a negative impact on finance is
among the current ower fiquidity years expected with the future rise in the carbon prices.
or future potential With the establishment of CORSIA, there will be an upper limit
climate change Int . | . Higher Medi t Very likely- |on CO2 emissions of international flights after 2021, and
risks that may nterna |or;a 4 Med-High o %rational cost Le |uin- | Direct Virtually ~ [emissions exceeding it will need to be offset. In addition, 2%
affect your agreemen P ong term certain fuel efficiency improvement by 2050, introduction of carbon tax,
company’s or the like, may affect operational costs.
business Product Un There will be costs to acquire airframes that are in compliance

ici Rk o Hi - . . ith ICAO’s CO2 standards.
activities, reyenue Eff'C'enFy 3 known/ ngher_ Short- 1o Direct Likely w s standards
and expenditure. Regulations and operational cost | long-term
Low-Med
Standards
| By complying with different rules, there will be distortions in the
« Higher competitive environment and a risk of double taxation
Carbon Tax 1 Med-High gnher 3-6 years | Direct Likely (because carbon tax systems differ substantially between
operational cost ) . i
reginal units and the EU zone, and they are not corresponding
to each other).
With the strengthening of fuel/energy regulations, operational
. costs will increase. Moreover, such regulations are unique to
. Lessthan 1 . Virtuall . - ' . .
FueI/Engrgy 1 Med-High|e Lower demand Direct _y this country, which could make the competitive environment
Regulations year certain o ) .
less favorable to that of airline companies originating from
other countries.
Utr:cetrtsmty . Un- |+ Higher 6 years or Direct kel Thetre_ V\gl_ll_tbet cczjstsd to make biofuels in compliance with
abou .eW known operational cost more y sustainabiiity standards.
Regulations
There are differences in the use of bio-mass fuels by industry.
. ; While bio-mass fuels are recommended in the road
Source: Companies' [Lack of un- 6 years or . More likely L . .
. » Lower deman Indir -
Replies to CDP regulations 1 Known ower demand more direct than not _|transportation industry, regulations to ensure the use of bio
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mass are not currently developed in the air transportation
sector where alternative fuels cannot be used.




[ii. Transportation Sector (Passenger Air Transportation)]
Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Physical risk from variability in precipitation/weather patterns is recognized by
the largest number of companies (1/2)

CDP Question

Recognition by Companies on Physical Risks (see Companies’ Replies to CDP)

Zlea_Te afnswer Risk Item R'\le?nllioefs Influence Potential Impact Period Dr:reescst- Feasibility Comments (excerpt)
etalls o
physical risks Operational costs may rise because of the increase in
among the current the use of air-conditioners in airports and flights due to
or future potential the extreme changes in temperatures. Moreover, even if
climate change temperatures become extremely low, similar events may
; Lower production ; occur, possibly decreasing sales.
lisks that may E{ZI(H :tr)Ti] ﬁt in 4 Low- capacity 6 years | Direct '\:Ir? g‘; Ir'ﬁ[y Due to the increase in extraordinary weather including
affect your temperat)lljre Med Higher operational or more | Indirect Likel hurricanes, gusts, and heavy snow, there may be such
company’s cost y consequences as cancellations/delays of flights, and
business serious damage to airport facilities. Moreover, we will
activities need to invest in establishing reserve facilities in order to
mitigate the effect of climate change in accordance with
m ICAO policies.
| e e e ey A
change- 2 Low- Higher operational 6 years Direct .About aS | continents will have to navigate in strong winds and
related Med cost or more likely as not ; ; ; :
physical risks therefore increase fuel consumption, possibly being
y forced to make unscheduled temporary landings to refuel.
) Flights may not be operated as scheduled due to direct
Tropical hits by typhoons. In particular, it is difficult to forecast
cyclone Low- ) . 6 years . Virtually | weather in Japan because of its geography, while there
(typhoon/ 1 Med Unfulfilled business | ; “ope | Direct certain have been an increasing number of typhoons directly
hurricane) hitting it in the last ten years. This should be taken into

account.

Source: Companies'
Replies to CDP

131




[ii. Transportation Sector (Passenger Air Transportation)]
Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Physical risk from variability in precipitation/weather patterns is recognized by
the largest number of companies (2/2)

CDP Question

Recognition by Companies on Physical Risks (see Companies’ Replies to CDP)

No. of

Direct-

Please answer Risk Item Replies Influence| Potential Impact Period ness Feasibility Comments (excerpt)
details of physical
risks among the Since there will be more delays and cancellations of
current or future . . Less flights due to the increase in weather conditions where
potential climate Snow and ice 1 Med tgw:éifroductlon than 1 | Direct Iilﬁatljogtsansot snow and ice cannot be forecast, scheduled flights,
change risks that pacity year y customer satisfaction, and subsequent flights will be
change risks.
may affect your affected.
alrect your
company’s The _sea-level rise may aﬁecF major m_arkets for our
business Higher sea L . ' . 6years || .| More likely serwcej such as cc(J)astarl] regions and |slands,. We may be
activities, revenue levels ow |« Higher capital cost or more | 'NAirec than not | Preésse to respond to changes in customers’ moving
and expenditure patterns by securing the development of airports and
] runaways that are not affected by sea-level rise.
Extreme ) ) If production and refining facilities are temporarily closed
variability in 1 Low |° Lower production Unknow || 1ot | More likely | due to extraordinary weather, fuel required for our
capacity n than not

precipitation

services may not be supplied.

Source: Companies'
Replies to CDP
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[ii. Transportation Sector (Passenger Air Transportation)]

Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Change in customer needs are also recognized as a climate change risk by many
companies

CDP Question

Recognition by Companies on Other Risks (see Companies’ Replies to CDP)

Please answer

No. of

Direct-

details of other Risk Item Replies Influence| Potential Impact Period ness Feasibility Comments (excerpt)
risks among the
current or future If there are delays and cancellations of flights due to
potential climate climate change, customers’ trust in our company will
change risks that 6 decline, po;siply I(l)fwering the preference for air
. transportation itself.
cmoar)rllifnLC’tsyM Reputation 4 k/loev(\;- * Lower demand yeoarrs Ir?c;zfecét Unknown | Unless we respond to environmental issues appropriately,
—_Ly— the reputation of our company, and ultimately the air
business more transportation sector as a whole, will deteriorate, possibly
activities, decreasing demand from changes in customers’
revenue and behaviors.
expenditure. Led by corporate clients, customers’ behaviors are
changing to consider CO2 emissions. Since Japan is not
an advanced country in terms of biofuel development
Change in Medium- | _ with the gir transpor_tati_on sector being an industry with
customer 2 M_ed- . Lower demand to Long Direct Likely or substgntlal CO2 emissions, change to consumer
. High term Indirect| Unknown | behaviors more considerate about CO2 emissions may
y behaviors lead to the reconsideration of the use of air transportation.
Cargo transportation may also be changed to
transportation methods with less CO2 emissions than air
transportation .
Induction of Due to climate change, population may decrease in
changes in Un- Un- _ c_oast_al areas where our marl_<ets exist, or economic
social 1 known |° Lower demand Known Indirect| Unknown [ situations may change in regions, countries and the

Source: Companies'
Replies to CDP
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11. Transportation Sector (Passenger Air Transportation)]
Physical Risk Assessment on Each Industry by EBRD and Others

Physical risks deemed highly influential in the transportation industry are four: Storms,
cyclones and heavy rains; extreme flood; sea-level rise; and permafrost melt.

(Reference) Assessment Guidance for Physical Risks and Opportunities from TCFD Recommendations
» Overview of the institution

e e o + EBRD (European Bank for Reconstruction and Development): Established after the end of Cold War to develop market economies in

CPRORTUNTIES central and eastern European countries. It also advocates to promote the “environment-friendly sustainable development” and aggressively
' makes investments related to climate change.

+ GCECA (Global Centre of Excellence on Climate Adaptation): An organization established by the United Nations and governments of
countries including the Netherlands. Having partnerships with NGOs, financial institutions and others, it aims to promote adaptation to
climate through the sharing of knowledge and development of assessment methods, among others.

» Summary of the report:

v" A guidance compiling points to note and indicators for reference when companies assess physical risks and opportunities, taking into
account TCFD recommendations. It was prepared after discussions in the working group combining financial institutions and
companies, among others.

v It requires information disclosure and assessment of influence on assets based on analysis by value chain and geography.

In the transportation industry, storms, cyclones, heavy rains, extreme flood, sea-level rise, and permafrost melt are deemed highly
influential physiral risks,

: Acute — _ Chronic , » Influences given by physical risks
GICS industry | Storms and Extreme | Variability in | Variability ea-level | Other climate . . .
group cyclones rainfall and heat precipitation | temperature | stress rise hazards ) . dlffel’ depend'ng on bUSIneSS
flood Type Physical Risks Influence

characteristics such as water and

Permafrost . i
S o - o SR | Acute | Storms and cyclones High energy consumption
melt » Examples of specific influences

f Extreme rainfall and . . . .
Capital goods High High High w High High Acute ﬂOOd ngh glVen by phyS|CaI ”Sks:
* Rise in energy cost and burden

Commercial and 3
prfessiona oW How Low Acute | Extreme heat Medium on workers due to higher
Automobiles | : . Varlablllty in tem[ﬁ_)eratu res
5 & Degraded air Chronlc o g Low
d Med Med 5 .
components ‘ g i i precipitation « Water shortages and higher
1 ICEMET, .
Energy High High Medium i Medium permairost | variability in operational costs due to water
meit Chronic Low
temperature stress
Banks High High °
- Chronic | Water Stress Low Asset damage and transfer
horcmore cnd TS — : - - costs due to cyclones and
squipment Chronic |Sea-level rise others
*Excerpt

Source: "Advancing TCFD guidance on physical climate risks and opportunities”,; Global research institute “Measuring physical climate risk in equity portfolios”
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11. Transportation Sector (Passenger Air Transportation)]
Future Forecast for Air Transportation Sector in 2035 by IATA

For the passenger air transportation sector, climate change-related risks with the highest business impact and uncertainty
include alternative fuels, extraordinary weather, international regulations on CO2 emissions, oil prices, and environmental
activism.

PR , (Reference) Future of the Airline Industry 2035 by IATA (International Air Transport Associations)
WOSTIERS S » Overview of the institution: IATA
" The International Air Transport Association (IATA) is the trade association for the world’s airlines, representing some 265
airlines or 83% of total air traffic. IATA supports many areas of aviation activity and help formulate industry policy on
critical aviation issues.
» Purpose of the report:
v To forecast opportunities and challenges the industry may face and take measures that can be done from now.
v To engage in the same discussion at individual airlines and their partners
v To develop partnerships with governments to lay foundations for promoting sustainable horizontal links in the air
transportation sector. It will be ideal if a national strategy for air transportation is formulated.

Analyzing changing factors to have substantial impact on the air transportation sector in 2035

Among 13 changing factors identified by IATA, the following are deemed to be risks of climate change: Formulat!ng the m_ate_naht)_/ matrix from changlng
. . . . factors with the criteria of influence and uncertainty
B Environmental activism W Price of oil

to prepare four scenarios with the two axes of

E_nvirt_)nmental acti\_/ism may come from many After remaining unu_sua_lly stable in t_h(_e three_ “geopolitics ” and “data.”

directions, the public, the workforce, or even years prior, crude oil prices fell precipitously in

sha_reholde_rs and governments. Genergtlonal and 2014 and the future outlook is uncertain New-Frontiers: Sustainable re
societal shifts may lead to new tools while technology  m Infectious disease and pandemics e e

and cyber activism provide new opportunities and In the 1960s many infectious diseases were S
threats thought to be under control, but the emergence

of new threats such as HIV, SARS, Zika virus

B Alternative fuels and energy sources ; .
9y as well as animal diseases such as BSE have

Alternative fuels and energy sources have the reacquainted the world with the risks Resource Wars Platforms
potential to disrupt the geopolitical balance of power, . ) o
as well as to affect how businesses and the public W International regulation of emissions and
consume energy. noise pollution
The airline industry contribution to overall CO2
W Extreme weather events emissions is relatively low compared to other

Extreme weather events are expected to increase in transport sectors, although forecasts to 2050
both frequency and severity, driven by climate change vary in optimism

135 Source: IATA “Future of the airline industry 2035”

—Predict futures with eleven themes along with
each scenario




[ii. Transportation Sector (Passenger Air Transportation)]
Measures by US Insurance Company to Increase Resilience to Climate Change

As transition risk from GHG emission regulation is high for the passenger air transportation sector, it will
be important to actively make early investment in renewable energies and fuel efficiency.

oo (Reference) Climate change resilience handbook by a major U.S. insurance company Marsh & McLennan
TE » Overview of the company:Marsh & McLennan
A major insurance group company headquartered in New York, U.S., providing advisory and solutions in the
areas of risk, strategy and human capital.
» Purpose of the report:
v It states measures, with case studies, for business strategy, financial strategy, and risk management
to increase resilience to climate change risks
v It states strategic issues for climate change risks in each industry of retail supermarkets, electric
power, airlines and energy industries.

Explaining risks and opportunities of emission regulations for the air transportation sector
Risks: GHG emissions are expected to increase in proportion to Opportunities: With the promotion of expanded use of renewable
demand for airlines, which will be about double the current level by jet fuels by regulations, early strategic actions will create
2035. As emission regulations are planned to be in place within several opportunities.
years, it is required to further move to renewable energies. In addition,

0 .
emission cost to be offset by CORSIA scheme* is expected to be lower - Gradually expand the use of bio-refinery renewable jet fuels to
than variable cost of energy.

reduce fuel cost and increase their availability.
b e Toms LSS ELLIONS + Collaborate with airports and airframe manufacturers to develop
700 30 airframes and structures capable of efficient fuel transportation,
— while meeting manufacturing requirements of engines.
. Most optimistic « Use government funds to allocate resources actively to R&D in
sustainable renewable fuels

Measures to implement opportunities (examples)

EMISSIONS:

350 15 Least optimistic
SCENEMa
........... COSTS:
r . Muost optimistic
SCENEMa

oy
Least optimistic
SCENErio

136 Source: “Climate Resilience 2018 Handbook ”

*Carbon Offsetting and Reduction Scheme for International Aviation:



[ii. Transportation Sector (Automobiles)]
List of views by each research report on the importance of risks for the transportation sector
(automobiles)

Major Institution, View Other Institution View

etc.
As items related to the trends, demand by
Sustainability Power train ratio and fuel efficiencyfemissions Kepler region, g_IobaI_totaI number _of vehicles, _ _
Accounting are especially important as indicators of climate CheU\_/r_eux owr_1er_3h|p ratlo_of automoblles,. power train ratio,
Standards change risk analysis s_n_" Transition emission intensity by power train, WTWCO2
% Board(SASB) =| Research emission ratio, and policy developments are
o 8. . assumed.
> o
= S
o , . , By
= . _ As risk analysis paramgters of the auto_moblle 78 International
U;?' 2°C Investing industry, sale, carbon fibers, battery price, fuel 71| Investors Group | CO2 emissions and sales numbers are basic
x~ Initiative(2ii) efficiency standard and COZ2 ratio are on Climate disclosure data related to climate change.

established for each power train Change(IIGCC)

2

Companies'
CDP Disclosure

European Bank
for
Reconstruction
and
Development

(EBRD) .

Transition risk from fuel efficiency regulation is
recognized by the largest number of companies.

Almost all physical risks are assumed to
substantially affect the automobile industry

o
>

<
%,
O
L
Y
v
=
%)
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[il. Transportation Sector (Automobiles)]
Sustainability Disclosure Standards Requested by SASB

Power train ratio and fuel efficiency/emissions are especially important as
indicators of climate change risk analysis

AUTOMOBILES
sinability Aczcunting Standard

(Reference) Standards by SASB for each industry concerning information disclosure to investors on sustainability
» Overview of the institution: SASB (Sustainability Accounting Standard Board)

A non-profit body to promote the disclosure of information on sustainability to meet the needs of investors

» Summary of the report:

v Formulating and publishing sustainability accounting standards of each industry for the disclosure of financial

information

v Regarding five environmental disclosure items (environment, social impacts, human resources, business models
and innovations, leadership and governance), presenting items unique to the automobile industry and preparing
disclosure indicators as sustainability standards.

Regarding GHG emissions as an important disclosure item for the automobile industry, two indicators related to “fuel efficiency and

emissions” are established

» For other environment-related items, “Material efficiency and recycle” arising from the scarcity of resources are established as disclosure items.
» Disclosure items for parts and the rental sector are also published, in addition to the automobile sector. For both, disclosure is required for items

related to material efficiency and recycle, and fuel efficiency.

Disclosure Topics

Important Disclosure
Items for Automobile
Industry

Accounting Indicators

Environment

Materials Efficiency &
Recycling

Social Capital

Product Safety

Human Capital

Labor Relations

Business Model &

Fuel Economy & Use-

Innovation phase Emissions
Leadership and Materials Sourcing
Governance

L2 Required to be Disclosed
Fuel Sales-weighted average
Economy & |passenger fleet fuel
Use-phase |economy, consumption, or
Emissions emissions, by region

Number of (1) zero
emission vehicles (ZEV)
sold, (2) hybrid vehicles
sold, and (3) plug-in hybrid
vehicles sold

Source: SASB, "Automobiles Sustainability Accounting Standard”. Industry Brief(2014)
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Response to GHG emissions is an important

issue for the automobile industry

v" Accumulation of GHG emitted by automobiles
will have a substantial effect on climate
change on a global scale

v To reduce the risk of decreasing
competitiveness and demand, it is necessary
to meet fuel and emission standards required
by the society.

v In fact, regulations on emissions and fuel
efficiency for vehicles are increasingly
becoming stricter globally.




2 [ii. Transportation Sector (Automobiles)]
Transition Risk Scenario by 2°C investing initiative for Companies Responding to TCFD
recommendations

As risk analysis parameters of the automobile industry, sales, carbon fibers, battery prices,
fuel efficiency standards and CO2 ratios are established for each power train

o wecor [ (Reference) Transition risk scenario by 2°C investing initiative for companies responding to TCFD recommendations
» Overview of the institution:2°C investing initiative
T TRANSITION A think tank developing climate change risk indicators and policy options in the financial markets
» Purpose of the report:

v To present transition scenarios in line with TCFD recommendations, which companies can refer to when
conducting financial risk analysis and scenario analysis (ACT (ambitious climate transition) assuming +2°C world
and LCT (limited climate transition) with +3-4°C)

v To establish important parameters for 8 sectors with large energy consumption, such as the automobile industry,
and consider how parameters should be based on the existing scenarios such as the one by IEA

Five risk analysis parameters are derived based on the trend of automobile industry towards low carbonization

Trends Background
The switch to zero-carbon There are differences in the penetration of various types of The scenarios involve the following parameters:
powertrains vehicles under IEA 2°C and 4°C scenarios. (The IEA estimates EP )
that Internal Combustion Engine (ICE) powered cars (e.g. petrol,

diesel) will only account for around 10% of total car sales in 2050
under the 2°C scenario, with a rise in electric and fuel cell
alternatives. Zero-carbon powertrains are similarly set to grow
under a 4°C transition, albeit at a less rapid pace.)

Sales by powertrain (%)

{5

MARKET PRICING

R

Low-weight composites costs (e.g. carbon fibre)

Changing economics around | Manufacturing chains may benefit or be damaged due to the Y Battery costs (USD/kWh)
car production influence of developments of other actors such as battery
manufacturing PP Fouc MAoATes, WceNTvE 8 TAXE
. . . . S Fuel efficiency standards (% reduction)
Increasing fuel efficiency In relation to oil prices, many customers have become to pay ]]I[ Effective carbon rates (EUR/tCO,)
standards more attention to fuel efficiency at the time of purchase. S—

A broader context of changing | Beyond the perspective of low carbonization, there have been
consumption patterns and structural changes in the usage of vehicles such as sharing.
technology changes

139 Source: 2ii.& The CO-Firm. “The Transition Risk-O-Meter”. 2017.



[ii. Transportation Sector (Automobiles)]
Study the recognition of transition/physical risks by companies based on companies' replies to CDP

Transition risk from fuel efficiency regulation is recognized by the largest number of
companies.

CDP Question

Please answer
details of risks
from regulations
among the current
or future potential
climate change
risks that may
affect your

company’s
business

activities, revenue
and expenditure.

Source: Companies'
Replies to CDP
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Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)
Risk Item A .Of Influence | Potential Impact Period Direct- Feasibility Impact on VC Comments (excerpt)
Replies ness
» Higher capital cost
Product : Eé%\?;r ngjggg; Unlikely- As initiatives for climate change, strengthening of
.y P Short- to ) Y * R&D CO2 emission regulations on vehicles are
Efficiency . capacity . Virtually ! ; . .
Requlations and 11 Med-High |, Higher operational long- Direct certain * Production accele_ratlng globally. Countries he}ve re_gul_atlons
9 cost term » Sale on their own. They not only have financial impacts
Standards but also affect reputation of companies on the
* Lower demand environment
* Financial penalties '
Med- If automobiles do not meet the level, there will be a
Restriction on 1-6 . Unlikely |+ R&D risk of decreasing demand and lowering sales. It is
. . 3 Somewhat |+ Lower demand Direct . . )
Air Pollution . years -Likely » Sale important to respond to regulations and customer
High
demand.
‘L ducti Vvery likel We are required to submit a medium to long term
Environmental Somewhat ower production 3 years . Y Y plan and a report on periodic energy consumption
. 2 : capacity Direct -Virtually |+ Sale e N :
Regulations High oL d d or less certain to authorities: Insufficient improvements will lead to
ower deman a reputation risk.
Product Unlikely
Labelling Somewhat 1-6 Direct o Differences in labeling regulations for products in
Regulations and 2 Low-High Lower demand years | Indirect Niﬂraen“r!(stly Sale countries will encourage the improvement in
Standards standard performance.
Somewhat |« Higher operational 3-6 . Virtually |, ' Since 2013, new Directives for ETS have further
Cap-and-Trade 1 Low cost years Direct certain Production increased their impact on plants in Europe.
. . . . Carbon tax may add huge costs to our business by
Carbon Tax 1 Son;ev;hat H|g:1er operational 3-6 Indirect Nl?\':n“rl](gtly . llz:ggﬂ::?i?r?m directly taxing the Company or through the taxation
9 cos years on our suppliers.
Since the commercial market will change from
diesel cars to gasoline cars due to fuel regulations,
Fuel/Energy 1 Somewhat | | Hiah ital cost 1-3 Direct Virtually [+ R&D automobile manufacturers will need to change their
Regulations High Igher caprtal cos years rec certain « Sale industry structure. Substantial capital investment
will be required for the rethinking and adaptation of
industrial processes.
. The Paris Agreement has turned out to require
International 1 High » Other 36 Direct | Very likely |+ Overall costly changes to long-term technological
Agreement years

strategies.




[ii. Transportation Sector (Automobiles)]
Study the recognition of transition/physical risks by companies based on companies' replies to CDP

Transition risk from fuel efficiency regulation is recognized by the largest number of
companies.

CDP Question

Please answer
details of risk

from requlations

among the current
or future potential

climate change

risks that may

affect your

company’s
business

activities,
revenue and
expenditure

Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

No. of

Direct-

Source: Companies'

Replies to CDP
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A 4

Risk Item . Influence | Potential Impact | Period Feasibility | Impact on VC Comments (excerpt)
Replies ness
Typhoons, floods and droughts among
others cause substantial damage to
Changes in * Lower Short- . . *Procurement | operations. We are currently operating in
. . . Direct Unlikely- - . : - ; . :
Heavy Rains 9 Low-High production to long- Indirect | Very likely * Production |regions with extreme climate risks including
and Drought capacity term » Sale India and Thailand, while having suffered a
considerable loss due to a cyclone in the
past.
Changes in About as We may see thehshl_(l)(rtage of_V\llatIer,(;petal
oo™ o [ownes |-Honer | 1 orent kel as ot |- procurement =SS S e possty o
operational cost | years |Indirect | More likely [+ Production . . - :
Resources than not c_halns a_lll over the world, there will be a still
higher risk of natural resources shortage.
Extreme temperatures and weather
Extreme ) Lovger . Short- Direct Likely » Procurement | phenomena will occur due to climate change.
variability in 3 Low-Med 2;0 alé(i:ttlon to long- Inlcrj(ier((:ect -More likely [+ Production | Such extreme changes could incur damage
temperature . L05ver gemand term thannot |+ Sale to production sites and transportation
infrastructure among others.
There are extraordinary weather conditions
all over the world that seem to have been
_ Somewhat caused by climate change. In particular, if
Changes in Low- * Lower Short- Direct “Procurement facilities of main suppliers are affected by
Precipitation 2 Somewhat production to long- Indirect Likely -Production typhoons_and floods with the effect of heavy
Patterns High capacity term rains, delivery may be delayed and
operating ratio may be decreased and
possibly making it impossible to maintain
stable operations.
Tropical As ;:Iimate change continues to ra}iseI the sea
» Lower . surface temperatures, strong tropical storms
cyclone 1 High production 1year Indirect Likely Procurement will increase in the Asian region, leading to
(typhoon/ : or less * Production ; ) .
. capacity floods of rivers, possibly putting our
hurricane) operations and supply chains in danger.




[ii. Transportation Sector (Automobiles)]
Study the recognition of transition/physical risks by companies based on companies' replies to CDP

Transition risk from fuel efficiency regulation is recognized by the largest number of
companies.

CDP Question

Please answer

details of risk from

requlations
among the current

or future potential
climate change
risks that may
affect your

company’s
business

activities,
revenue and
expenditure.

Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

A

Risk Item N .Of Influence PRUEIITE! Period BliEEY Feasibility gL Comments (excerpt)
Replies Impact ness VC
. About as Changes in consumer behaviors will decrease the
Changein Med- Short-to | . . share in the market and profit. For example, fuel
* Lower Direct | likely as * R&D - . )
customer 7 Somewhat long- - prices and tax incentives are thought to affect
behavi High demand term Indirect| not- * Sale |0 stomer behaviors
ehaviors Very likely :
Consumers are concerned about climate change,
_ Somewhat |+ Lower 1-6 Direct Likely- and companies unable to respond to _|t will invite Fhe
Reputation 3 . ; . » Sale |decline of their trust and brand, possibly decreasing
High demand years |Indirect| Very likely .
the number of cars sold and damaging company
capital.
Changes in Due to the decrease in purchasing power,
Socio- « Lower 3.6 ) _ consumers tend to hesitate to buy new cars, and
. Med Direct Likel » Sale ili i imi
economic 1 demand years y rather .se(.ak. new mobility services to optimize the
" use of individual cars.
Conditions
Uncertainty of When gasplme prices are high, consumers  may
Market 1 Somewhat |+ Responseto |1 year or Direct Likel . Sgle | choose trains and other transportation means rather
High regulations less y than automobiles.

Signals

Source: Companies' Replies to CDP
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[il. Transportation Sector (Automobiles)]
EBRD Assessment Guidance on Physical Risks and Opportunities

Almost all physical risks are assumed to substantially affect the automobile industry

(Reference) Assessment Guidance for Physical Risks and Opportunities by Initiatives Receiving TCFD recommendations
. » Overview of the institution:
e+ EBRD (European Bank for Reconstruction and Development): Established after the end of Cold War to develop market economies in central and

PHYSICAL CLIMATE RISKS AND
OPPORTUNITIES.

eastern European countries. It also advocates promotion of the “environment-friendly sustainable development” and aggressively makes
investments related to climate change.

+ GCECA (Global Centre of Excellence on Climate Adaptation): An organization established by the United Nations and governments of countries
including the Netherlands. Having partnerships with NGOs, financial institutions and others, it aims to promote adaptation to climate through the
sharing of knowledge and development of assessment methods, among others.

> Summary of the report:

v" A guidance compiling points to note and indicators for reference when companies assess physical risks and opportunities, taking into account
TCFD recommendations. It was prepared after discussions in the working group combining financial institutions and companies, among others.
v’ It requires information disclosure and assessment of influence on assets based on analysis by value chain and geography.

The number of items of physical risks that have substantial effects on the automobile industry is next to those of the material industry, the public
infrastructure industry, and the food production industry.

Acute Chronic
GICS industry | Storms and Extreme Extreme Variability in | Variability in | Water |Sea-evel |Other climate
group cyclones | rainfall and heat precipitation | temperature | stress rise hazards > Influences from phyS|Cal risks differ depend”‘]g on

flood

business characteristics such as water and energy
AutDamn:;bHes High High Degraded air Consumptlon
components qua"ty
Food, beverage i i ] > Examples of specific influences given by physical
and tobacco amg::ri:;:lon risks:

* Rise in energy cost and burden on workers
e due to higher temperatures
fransport ' ' m row ' e « Water shortage and higher operational cost
due to water stress
+ Asset damage and transfer costs due to

Materials ' [ High High High High [ cyclones and others
Utilities ' ' High tieh High High : *Table on the left is an excerpt

Source: EBRE, "Advancing TCFD guidance on physical climate risks and opportunities”’(2018), Global research institute “Measuring physical climate risk in equity portfolios”(2017)
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11. Transportation Sector (Automobiles)]
Financial Impact Assessment of Transition Risks in European OEM

As items related to trends, demand by region, global total number of vehicles, ownership ratio of
automobiles, power train ratio, emission intensity by power train, WTWCO2 emission ratio, and policy
developments are assumed.

(Reference) Analysis of financial effects that transition risks have on European OEM, by a financial research company
> Overview of the institution: Kepler Cheurveux
A European financial service company providing intermediation and advice to the investment industry. It also conducts survey
research on the environment and governance by its ESG team.
» Purpose of the report:
v As part of the ET project, Kepler Cheuvreux independently analyzed financial effects brought up by transition risks for BMW, Daimler
and VW. As analysis scenarios, transition risk scenarios prepared by 2°C investing initiative (above) were used.
v' Whatis ET Risk Project (Energy Transition Risk Project)?:
A project aiming to provide assessment tools for financial risks and opportunities due to the transaction to a low carbon society
under the collaboration of institutions and research institutes, etc., including 2°C investing initiative and Carbon Tracker.

Major trends in the transition to a low carbon society, which have an especially large EBITDA analysis was conducted with the main

financial impact, are assumed. drivers of technological developments and
: 2" Maries @ o development by region
» The following events are assumed as =
[ —_—
examples of trends: i 2050imd & Trend-related Items § ) s 27 st
» Demand for products will increase Iy ' e , . A S
. ann = . 3 w0 - o] ; ;
under both scenarios due to the = =3, i - Demand by region § ] Py
development of emerging markets .’“l _.’“j_ R e :
: i = Global total number of vehicles 2 5 mm me e
» The global total number of vehicles e e | e om0 | - o e ——————
will be more under LCT. %mmm e e e o -

» Car ownership ratio will decrease more

under ACT than under LCT due to the Power train ratio

g

EBITDA [100% in 2016]
EBITDA[100%in 2016]

changes in transportation means such T = - Emission intensity by power w oo
as the development of compact cities. Q Q 8 ) % ﬂ :
 The market share of EV is |arger under - m — W0 W0 w0 O
ACT than under LCT. m'l ‘‘‘‘ e .:m e WTWCO2 emission - - = e B
+ Automobile tax and abolition of fossil e G increase/decrease ratio (from = i /=
fuel subsidies will help the the present) = & B & |
achievement of targets for climate [~ | E- e we Policy developments (fossil fuel o lum ww W HR | lmwomw N NN
change PV I P o o subsidies, automobile tax) = T = s W e

MIDDLE EAST/AFRICA  OECD-PACIFIC B ASEAN  NORTHAMERICA

144 Source: Kepler Chervreux, “Transition risks in the automotive sector”(2018)




[ii. Transportation Sector (Automobiles)]
Formulation by IIGCC of Climate Change-related Disclosure Information Required by

Investors

CO2 emissions and sales numbers are basic disclosure data related to climate

change.

(Reference) Formulation by IIGCC and others of climate change-related disclosure information required by investors

» Overview of the institution: IGCC (International Investors Group on Climate Change)
IIGCC is the leading group for collaboration among institutional investors in Europe focused on addressing investment risks
and opportunities presented by climate change

» Purpose of the report:

v To formulate a reporting framework in accordance with investors’ demand for disclosure to the automobile industry,
and thereby promote the disclosure of information, which enables investors to recognize financial decisions due to
climate change.

v" To prepare a framework taking into account the most relevant climate change matters for the automobile industry with
Ceres (US) representing the investor network for climate change risks and IGC (Australia and New Zealand) an
investor group for climate change.

v Such framework has been integrated in CDP questionnaires since 2009.

To formulate the disclosure information required to assess climate change-related risks and opportunities automobile

companies face

» Request quantitative data on the number of cars sold, emissions, and clean technologies as the disclosure data to appropriately assess climate
change risks and opportunities each company is facing individually

» Data on clean technologies is added for the purpose of overcoming the situation in 2009 where the business strategy and prospects of
technological development for each company’s emission reduction were not clear to investors.

Disclosure Data Data Granularity

Sales volumes » Should provide an overview of sales volumes by fuel type / engine
technology and, if possible, by region/segment

CO2 emissions of vehicles sold « Should provide sales volumes by fuel type / engine technology

Clean technologies
(Ratio and number of new technology installed
cars)

» Should provide the details about sales of different types of clean
technologies

Source: “Global Climate Disclosure Framework For Automotive Companies ”
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4. References on Degree of Risk Importance in
Selected Sectors

lii. Buildings/Forest Products Sector

. Chapter 4 References on Degree of @

' Risk Importance in Selected Sectors
i This chapter provides materials for scenario analysis, part of which were used for
' assessment of the degree of risk importance under the Ministry’s support program

146



[iii. Buildings/ Forest Products Sector]
List of views by each research report on the importance of risks for the buildings/forest
products sector

Major Institution,
etc.

View

Sustainability
Accounting
Standards
Board(SASB)

Indicators to measure “Sustainable
services® are useful as important disclosure
accounting

2° Investing
Initiative(2ii)

SYSIY uonisuell

(No report on the sector)

Companies'
CDP Disclosure

Many companies recognize regulations of
product efficiency, etc., heavy rains and
droughts, and reputation among others as risks
and opportunities.

o
>
9,
)
=8
Y
)
=
)

Other Institution

—
=
Q
35
2
=
o
S
2
n
=~
2}

View

Risk analysis
report on the real
estate industry by

IIGCC
5

Buildings with low energy efficiency will face
transition risks including higher costs and lower
asset value, while the real estate industry will
have various physical risks with higher costs
and lower asset value.

Research report
by ACCLIMATISE

Climate change risks will bring about lower
asset values, higher costs and lower demand.

European Bank
for
Reconstruction
and
Development
(EBRD)

o
=

<
@
o
)
Y
n
=
n

In the real estate industry, storms, floods, and
sea-level rise are expected to be significant
risks
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L [iii. Buildings/Forest Products Sector ]
Sustainability Disclosure Standards Requested by SASB

Indicators to measure “Sustainable services“ are useful as important disclosure accounting

(Reference) Standards by SASB for each industry concerning information disclosure to investors on
sustainability

» Overview of the institution: SASB(Sustainability Accounting Standard Board)
A non-profit body to promote the disclosure of information on sustainability to meet the needs of investors

CONSTRUCTION MATERIALS
Sustainability Accounting Standard

» Summary of the report:
v' Formulating and publishing sustainability accounting standards of each industry for the disclosure of financial
information
v Regarding two environmental disclosure items (business models and innovations, and leadership and
governance), presenting items unique to the construction material industry and preparing disclosure indicators
as sustainability standards.

As an important disclosure item in the construction material industry,
establishing two indicators for “Product innovations.”

» Consumer and regulatory trends

_ Important Disclosure Item : Accounting Indicators | are largely driving adoption of
Disclosure . : Topics . iscl q _ oS )
Topics in the Construction Required to be Disclose sustainable building materials and
Material Industry Product |Percentage of products that processes that are more resource
Business Sustainability Services Innovation | can be used for credits in efficient and lower health impacts
Model & sustainable building design of buildings throughout their
Innovation and construction certifications lifecycle.
Leadership and|| Transparent Information & Total addressable market and ) ] )
Governance | Management of Conflict of share of market for products > Sustainable construction materials,
Interest that reduce energy, water, therefore, are likely to drive a
and/or material impacts during company’s long-term growth and
usage and/or production competitiveness

Source: SASB, "Automobiles Sustainability Accounting Standard”
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[iii. Buildings/ Forest Products Sector]
Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Many companies recognize regulations of product efficiency, etc., as risks (1/2)

CDP Question

Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

Please answer

details of risks Risk Item R’\;'“%fs Influence | Potential Impact | Period Dr:rees(;t_ Feasibility Imp\allét on Comments (excerpt)

from

regulations , )

among the Product * Higher capital . | |

current or future roduc cost Likel * Planning |EU government has introduced various energy
S Efficiency « Lower stock Short- . Y | saler efficiency requirements, which are strict toward

potential climate : . . Direct -Virtually ) ) :

- Regulations 16 Low-High | prices to long- Indirect certain lease various sectors including the real estate sector. If the
change risks and * Higher term * Mainte- | latest requirements are not met, market position may
that may affect Standards operational cost nance be lost, possibly decreasing equity prices.
your company’s + Lower demand
business o o/

* Higher . + Sale - -
activities
Fuel/Energy _ operational cost | 6 years | Direct Upllkely lease If energy efficiency measures are not sufficient, our
revenue and - 11 Low-High : . . -Virtually ) operational costs may increase due to the renewable
- Taxation * Higher capital orless | Indirect . * Mainte- .
expenditure. cost certain nance energy standards, energy tax and regulations.
' ngher_ . Unlikely » Sale/ Considering uncertainties about nuclear power
Somewhat | operational cost | 6 years | Direct . lease : : .
Carbon Tax 6 ; . - -Virtually ; generation, we may need to increase fossil fuels to
Low-Med [+ Higher capital or less | Indirect . * Mainte- oo ;
cost certain nance supplement the shortage while increasing costs.
Gen.eral ) glger;gtrional cost About as As a real estate business operator, we will be
Enwronm_ent . HFi)gher capital Short- likely as not- affected by the UK government’'s MEES regulation
al regulations 6 Low-Med cost to long- | Direct Virtuall » Overall effective on April 1, 2018. Due to this regulation,
including . Operational term certainy leasing properties/units with EPC rating below E wiill
lans B . not be allowed.
p suspension
* Planning
Low- Aboutas | (Iia)r:etvelopm UK participation in the EU scheme is uncertain. If a
Cap and * Higher 1-6 . likely as not- new scheme is established, other sites in the
. 5 Somewhat . Direct ; » Sale/ S . o .
Source: Companies' |Trade Hiah operational cost | years Virtually lease portfolio will need to participate, possibly increasing
Replies to CDP 9 certain Mai carbon prices considerably.
* Mainte-
nance
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[iii. Buildings/ Forest Products Sector ]

Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Many companies recognize regulations of product efficiency, etc., as risks (2/2)

CDP Question

Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

Please answer . - _
details of risks Risk Item No. of 1\ fluence Potentia period | D'rect- Feasibility |Impacton VC Comments (excerpt)
from Replies Impact ness
regulations
among the
current or future Obligation to Low- - Higher About as Various emission regulations are implemented in
potential c;hmate Report 5 Somewhat | operational 3 years Direct Ilkel_y asnot- |, Maintenance | M2y parts pf the wor_ld. If re_portlng obligations
change risks Emissions High cost or less Virtually continue to increase, it may increase our
that may affect certain operational costs.
your company’s
business .
BTN Somewhat . If the UK is excluded from the EU scheme, energy
activilies International Low- * Higher 3 years About as * Plannin imports from the EU will be restricted, incurring a
d 3 operational Y Direct | likely as not- nning - . S
w Agreement Somewhat cost or more verv likel » Maintenance | risk of building closures and the suspension of
expenditure. High y Ikely customer businesses.
‘ Uncertainties It will lead to an additional risk as to how
. . Short- About as . governments will change their policies for the
Zurroundlng 3 High Operatlo_nal tolong- [ Direct | likely asnot- | Z:}g;;:ensse generation of renewable energies and the nation’s
Rew lati suspension term Likely carbon emission reduction in accordance with the
egutations Paris Agreement.
Restriction on 1 Low  Higher 1 year Direct More likely |+ Planning Laws regulating air pollution may affect plants and
Air Pollution capital cost orless than not - Sale/lease |other facilities in the Company’s real estate.
Product * Lower -
Labellin Somewhat demand 3-6 About « Plannin Energy certificates such as LEED and ENERGY
abeliing 1 » Assets - Direct Aooutas 9 STAR stipulate the minimum permissible energy
Regulations Low becoming years likely as not |+ Sale/lease rating
Source: Companies' |@nd Standards obsolete

Replies to CDP
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[iii. Buildings/ Forest Products Sector]
Study the recognition of transition/physical risks by companies based on companies' replies
to CDP

In companies’ replies to CDP, many of them recognize heavy rains and droughts as risks.
(1/2)

CDP Question Recognition by Companies on Physical Risks (see Companies’ Replies to CDP)

Please answer . . . . irect- -
. . Risk Iltem No .Of Influence | Potential Impact | Period Direct Feasibility | Impact on VC Comments (excerpt)
details of physical Replies ness
risks among the
current or future L quct
potential climate ower production
- capacity . .
change risks that Changes in - Higher More likely |+ Development Extreme climate events will cause
may affect your Heavy Rains , operational cost short-to | than not- |+ Planning damage to properties, confuse staff's
company’s 9 Low-High : long- Direct . work and customers’ purchases, and
company's and + Operational Virtually |+ Sale/lease ) ; .
. . term - ) cause an increase in operational costs
business Drought suspension certain |+ Maintenance . - :
. o . and disruption of businesses.
activities, revenue Higher capital
and expenditure. cost
* Lower demand
» Higher
Higher sea _ operatl_onal cost | Short-to Direct lee.Iy- « Development We own properties along the_ coasts of
8 Low-High |+ Operational long- ) Very likely . the U.S. and UK. Sea-level rise may
levels . Indirect * Maintenance |. .
suspension term incur damage or loss of properties.
* Higher capital
cost
 Higher
Tropical operathnal cost Typhoons occur very frequently along
» Expansion of About as . .
Cyclones Low- : Short-to | . . the coastal lines in the eastern part of
. social defects Direct likely as |« Sale/lease . -
(Hurricanes 6 Somewhat . long- ) : China. We have spent substantial
. » Operational Indirect| not-Very |- Maintenance |, . .
and High suspension term likely financial resources to repair and
Typhoons) - Higher capital maintain buildings there.
cost
 Higher capital
Source: Companies' Extreme cost lyear |Direct Likely- * Plannin gxet;((;?\:gial ti?rrnnrz)ieriaggrr:;scehiggtes to
Replies to CDP variability in 5 Low-High |+ Lower demand Y ; More likely nning remely, it may )
; or more | Indirect « Maintenance | maintain the internal temperatures in
temperature * Higher than not buildings
operational cost gs.
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[iii. Buildings/ Forest Products Sector]
Study the recognition of transition/physical risks by companies based on companies' replies
to CDP

In companies’ replies to CDP, many of them recognize heavy rains and droughts as risks.
(2/2)

CDP Question Recognition by Companies on Physical Risks (see Companies’ Replies to CDP)
. No. of . . Direct- -
Please answer Risk Item Replies Influence | Potential Impact | Period ness Feasibility Impact on VC Comments (excerpt)
details of physical
risks among the « Higher Financial risks from floods are two;
current or future Increase in operational cost Short- Unlikelv- « Plannin increase in claims from tenants due
potential climate .|+ Higher capital Direct y 9 to the inability to do business; and
" Average 4 Low-High to long- ; Aboutas |+ Sale/ lease . . .
change risks that N cost Indirect | . . increase in costs of corrective
Precipitation term likely as not |+ Maintenance .
may affect your + Lower asset measures to repair damage from
company’s values floo_ds __
business activities, . - Higher Variability in the average
Rise of Low- . Short- . . temperature may invite an increase
revenue and operational cost Direct Likely-More |+ Sale/ lease . : : .
- Average 4 Somewha | Higher capital to long- indirect | likely than not | + Maintenance | " cooling/warming costs and a rise
expenditure. Temperatures t High cogt P term y in costs due to extreme weather
events.
’ Lower_ production Accumulation of snow and ice may
capacity More likel invite an increase in operational
Somewha |« Higher Short- _y . sale/l . ) P
. . than not Sale/lease costs and insurance-related costs,
Snow and Ice 4 t Low- operational cost | to long- | Direct . : . . . .
Hi Virtually * Maintenance |increase in maintenance and repair
igh * Lower demand term )
- . certain costs of damaged enclosure parts,
+ Higher capital . ) :
and disruption of services.
cost
* Higher
. operational cost . Changes in natural resources may
Changes in . + Expansion of 6 years . More likely * Planning affect the ability of suppliers to
Natural 3 Med-High : Indirect | than not Very . X
ResOUrces social defects or more likel * Maintenance |procure materials and products for
+ Higher capital y operations, such as food
cost
Changes in + Higher capital Variability in temperatures,
Precigitation 5 NA cost NA Direct NA » Sale/ lease precipitation patterns and extreme
Source: Companies' PatteEns » Lower production * Maintenance |weather patterns may increase
Replies to CDP capacity damage at some of our properties.
Uncertainty « Impact on the If a building is not designed to
about physical 1 NA P : NA Direct NA * Planning respond to changes, it will entail
risks whole business risks
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[iii. Buildings/ Forest Products Sector]
Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

In companies’ replies to CDP, they recognize reputation as other risks.

CDP Question

Please answer
details of other
risks among the
current or future
potential climate
change risks
that may affect
your company’s
business
activities
revenue and
expenditure.

Source: Companies'
Replies to CDP
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Recognition by Companies on Other Risks (see Companies’ Replies to CDP)

Risk Iltem Mok .Of Influence PR Period Direct- Feasibility | Impact on VC Comments (excerpt)
Replies Impact ness
* Operational In the scope where concerns about climate
. About as . .
suspension 6 Direct likely as change-related issues are spread, if response
Reputation 13 Low-High |+ Lower years . * Overall to the market demand is insufficient, there will
I Indirect not-Very S -
availability of orless B be a reputation risk for business and may
. likely L . -
capital potentially incur disadvantages for competition.
. . In the French real estate market, certified
* Higher capital About as - .
. Short- . buildings are becoming the market standards.
Changein Med- cost . likely as . . .
to Direct * Planning Real estate companies need to ensure a high
customer 8 Somewhat |+ Lower demand ) not- - S .
. . long- |Indirect . » Sale/ Lease |[level of energy efficiency for buildings in order
behaviors High » Lower asset Virtually . L ; .
term - to remain competitive in the market: Companies
values certain . 3 .
not doing so may see their market share decline.
Changes in Somewhat |+ Higher . _
X . 1 year . Energy costs linked to oil prices may pose a
Socio- Low- operational . Virtually |+ Development o ;
. 2 or Direct - substantial risk for petroleum materials such as
economic Somewhat | cost certain » Sale/ Lease -
- . more asphalt and transportation cost.
Conditions High * Lower demand
Somewhat |~ L q d Extreme weather events and other climate
Uncertainty Low- . qux;\er emand | 4 year Likely-More |+ Land change risks may have negative effects on our
of Market 2 Somewhat '9 etr. | or Direct | likely than acquisition company in the U.S. and major markets. In the
Signals High opetra lona more not « Maintenance | short run, rise in the cost of fuel, energies, and
9 cos merchandise are the most direct risks.
When climate change starts, many people
move to city centers seeking properties for rent.
Chanlge cr)1fd * Higher egrs Therefore, the existing commercial spaces are
pelc;pre Ia 1 High operational y or Direct Likely « Maintenance |required to be converted to more profitable
cuttura cost residential spaces for developers and house
environment more

owners. This will lead to an increase in rents for
commercial properties.




(Reference)liii. Buildings/ Forest Products Sector (Residence)]

Study on the recognition of transition/physical risks by companies based on companies'
replies to CDP

Three housing/building business companies recognize regulations of product efficiency
and fuel regulations as transition risks.

Recognition by Companies on Risks from Regulations (see Companies’ Replies to CDP)

Risk Iltem No. .Of Influence | Potential Impact Period Direct- Feasibility Impact on Comments (excerpt)
Replies ness VC
Product There are laws stipulating standards for thermal insulation
Effici o ional Direct Likel . Producti performance and facility efficiency for buildings of certain
|C|en(_:y 2 Med-High perat:jona C%Sts 1-6 years | '&?C Y : (:I}'Izl-l . Srcl) uction sizes; if such standards are raised, buildings will need to
Regulations and * Lower deman ndirec ery likely ale be improved to respond.
Standards
Emission trading systems are beginning to be introduced
in countries like New Zealand and China where we are
. . doing business. If target businesses are expanded in the
* Higher capital cost | o | birect Virtually _ future, we may become a mandatory participant in some
Cap-and-Trade 1 Med |+ Higher operational long-term | Indirect |  certain * Production | cases. Moreover, depending on international trends,
cost changes in domestic systems may affect business
activities and costs.
As it is pointed out that the tax rate of “Global warming
+ Higher operational . More likely |, countermeasure tax” introduced in Japan is low, the rate
Carbon Tax 1 Med cost 3-6 years | Direct than not Sale may be raised as a “carbon tax” going forward.
If regulations, etc., are introduced for wood procurement
" ) ] « Material to achieve the target of the Paris Agreement, there will be
Fue Em_’-zrgy 1 ﬁon;?_h * Higher operational | 5 o years | Direct | Very likely procure- a risk of not being able to secure enough wood
Regulations what hig cost ment procurement or increasing costs.
If penalties, etc., are reinforced for failed reductions in the
Emission . system, which requires businesses with large GHG
. . More likely . . .
Reporting 1 Low * Lower demand 3-6 years | Direct than not * Overall emissions to calculate/report emissions, there will be a
Regulations risk of lower evaluations by stakeholders.

Source: Companies' Replies to CDP
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(Reference)liii. Buildings/ Forest Products Sector (Residence)]

Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Three housing/building companies recognize natural disasters and natural capital changes
as physical risks.

Recognition by Companies on Physical Risks (see Companies’ Replies to CDP)

Risk Iltem No. .Of Influence | Potential Impact Period Direct- Feasibility | Impact on VC Comments (excerpt)
Replies ness
Due to extraordinary weather caused by global warming,
it may become necessary to make additional investment
Tropical « Higher operational in research and development as well as production
c Low - 9 P . Most Likely processes to strengthen disaster-prevention functions
yclones cost Direct * R&D . . X
. 2 Somewhat . 3 years- . than not — . such as typhoon-resistant housing properties.
(Hurricanes/Typ low * Lower production Indirect Unlikely | Production
hoons) capacity If the maximum wind velocity increases resulting in more
storms, buildings already built or under construction may
be damaged.
If temperatures rise to substantially raising the highest
Extreme . : temperature during the summer, there is a possibility that
L . 1-3 . More likel . . ) . -
variability in 1 Low I(;gwaeéitproductlon years Indirect than noty * Production | arisk of heat attack will be higher for construction
temperature pacity workers, prolonging construction periods, among other
issues.
Due to the variability in precipitation, there is a risk of
Varla.lb.lllty' In 1 Low~Med |° Lower_productlon 3-6 years | Direct Likely « Production Iower_vv_ater levels at dams_, dlsruptlng the transmission of
precipitation capacity electricity from hydroelectric generation stations, and
thereby suspending the operation of factories.
Forest Fires/ Some- |- Lower production In the case of forest loss due to fire in company-owned
d 1 what hiah | ca acitp -1 year Direct | Very Likely |+ Overall forests and in/outside of plantations, or fire in a managed
Wood Loss 9 pactly area, there will be a risk of damage claims.
. . . There is a risk of incurring damage to houses due to
. . . Virtuall )
ggtur?l 1 High chIJi?er operational -1 year Direct certainy  Product use |natural disasters such as large typhoons and tornados
ISasters and heavy snow caused by climate change.
. Material There is a risk that we will have to change suppliers of
Changes in  Lower production . . atena raw materials in the case of depletion of wood resources
. 1 High . 6 years- | Direct Likely procure- . . . O
Natural Capital capacity ment changes in habitats and harvesting, and accompanying

regulations due to climate change.

Source: Companies' Replies to CDP
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(Reference)liii. Buildings/ Forest Products Sector (Residence)]

Study the recognition of transition/physical risks by companies based on companies' replies

to CDP

Three housing and building companies recognize assessments and reputation of
customer behaviors as risks
Recognition by Companies on Other Risks (see Companies’ Replies to CDP)
Risk Iltem No. .Of Influence Potential Impact Period Direct- Feasibility Impact on Comments (excerpt)
Replies ness VC
There is a possibility of a rise in procurement costs and
securing of procurement sources if concerns about
increases in CO2 emissions by environmentally-damaging
development of forest resources are heightened, and
) » Material consumers become inclined to use forest-certified wood.
Change in Some- + Higher operational Direct Likelv- procure-
customer 2 what cost 1 year- Indirect | Ver Iil)</el ment If demand for life cycle carbon negative houses rises so
behaviors High-High |« Lower demand y Y. Sale much that we cannot deal with them, there is a risk of
* Product use |losing share to other companies. Moreover, there is a risk
of increasing costs due to requests for making houses
resilient and after-sale services in preparation for climate
change.
Initiatives against illegal logging has been strengthened
not only in developed countries but also in emerging
Reputation 1 High » Lower demand 1-3 years | Indirect Likely » Sale countries. If our counterparties for wood fail to comply with
these regulations, it will affect our company as the
handling trading company with a risk of a decrease, etc., in
sales and others by the decline of the brand.

Source: Companies' Replies to CDP
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[1li. Buildings/Forest Products Sector]
Physical Risk Assessment on Each Industry by EBRD and Others

In the real estate industry, storms, floods and sea-level rise are expected to be risks that
will have substantial impacts.

(Reference) Assessment Guidance for Physical Risks and Opportunities by Initiatives Receiving TCFD recommendations
» Overview of the institution
+ EBRD (European Bank for Reconstruction and Development): Established after the end of Cold War to develop market economies in central

ARG e Do and eastern European countries. It also advocates promotion of the “environment-friendly sustainable development” and aggressively makes

OPPORTUNITIES.

investments related to climate change.

+ GCECA (Global Centre of Excellence on Climate Adaptation): An organization established by the United Nations and governments of
countries including the Netherlands. Having partnerships with NGOs, financial institutions and others, it aims to promote adaptation to climate
through the sharing of knowledge and development of assessment methods, among others.

» Summary of the report:

v A guidance compiling points to note and indicators for reference when companies assess physical risks and opportunities, taking into
account TCFD recommendations. It was prepared after discussions in the working group combining financial institutions and companies,
among others.

v" It requires information disclosure and assessment of influence on assets based on analysis by value chain and geography.

Cyclones, floods and sea-level rise are listed as physical risks surrounding the real estate industry.

Acute Chronic
GICS industry | Storms and Extreme Extreme Variability in | Variability in | Water |Sea-evel |Other climate
group cyclones | rainfall and heat precipitation | temperature | stress rise hazards > Influences caused by phyS|cal risks differ
flood . . . .
depending on business characteristics such as
Automobiles ] ) ) ] i ] | begraded air water and energy consumption
and quality
components }
Food, beverage . " - " " . " degr‘:g:tion, > Examples Of SpeCIfIC inﬂuences given by phyS|Ca|
and tobacco ocean I’iSkS:

acidification

* Rise in energy cost and burden on workers
e due to higher temperatures

fransport ' ' ' e + Water shortage and higher operational costs

due to water stress

— « Asset damage and transfer costs due to

Source: "Advancing TCFD guidance on physical climate risks and opportunities”, Global research institute “Measuring physical climate risk in equity portfolios”
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1. Buildings/ Forest Products Sector]
IGCC Risk Analysis Report on the Real Estate Industry (1/2)

Buildings with low energy efficiency will face transition risks including higher costs and
lower asset values

. — Z— (Reference) Analysis of physical risks and transition risks in the real estate industry by an investor group in Australia

e | and New Zealand
. > Overview of the institution: IGCC (International Investors Group on Climate Change)
Collaboration of investors in Australia and New Zealand. It focuses on the impact of climate change on financial values of
investment.
» Purpose of the report:
v To provide information to assist investors in assessing climate risks and opportunities in the property and building sectors

v' To analyze risks and corresponding strategies, and identify opportunities for each physical risk and transition risk

[Transition Risks]
In Australia, assets not complying with a low carbon society entail more than one transition risks.

Risk Background and Impact of Risk
Higher » The average price of electricity in Australia is expected to rise due to investment in electric power infrastructure and rise in carbon
Electricity/ prices.
Water Charges » Higher electricity/water charges will present opportunities for improving efficiency to real estate companies.
Loss of » Energy-efficient offices will be rated highly, receive premium prices and become advantageous for the contract as premium tenants
Premium Prices being resilient to extreme weather.

» Due to such tendencies, energy saving by tenants will improve, bringing benefits to real estate companies.

Higher Vacancy | ¢ Given that energy-efficiency of leasing and purchasing properties is required to be disclosed by law, properties with low assessment
Ratios/ Lower have difficulty finding tenants or purchasers .
Asset values » Energy-efficient buildings can acquire higher asset values due to low vacancy rates, rise of rents and decrease in maintenance costs

Higher Material » Manufacturing costs will increase due to the rise in carbon prices and increase in construction materials prices (glass, cement, and
Costs others)

Stricter » With low carbon regulations for architecture becoming stricter globally, stricter levels will also be required when repairing buildings
Compliance
Levels

Source: IIGCC "Assessing Climate Change Risks and Opportunities for Investors” (2013)
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[11i. Buildings/ Forest Products Sector]
IGCC Risk Analysis Report on the Real Estate Industry (2/2)

The real estate industry faces various physical risks with higher costs and lower asset values

[Physical Risks] In Australia, physical risks bring linear impacts on the construction stage and real estate

» Analyzing impacts by sector based on the future forecasts of weather conditions

Physical Risks

Impacts on Construction

Impacts on Real Estate

Mega-Cyclones/Floods

Occurrence of Frequent Hail/Floods

Heavy Rains

Increases in construction costs and
insurance premiums due to the

i
Delays in construction |

i
countermeasures against floods

+ Damage to assets
* Suspension of business
* Increase in insurance premiums

Decrease in Water Resources

Higher costs due to the rise in water prices
Higher electricity prices due to the
decrease in hydro-power generation
caused by drought

N/A

Rise of Average Temperatures

Increase in Extremely Hot Days
(Northern Australia)

Higher prices due to the sharp increase in
demand for electricity during the summer

cancellations
Lower productivity from fatigue and
increased risks of accidents due to heat

(«-Same as written on the left)

Forest Fires

i

i

i

i

i

Power failures and risks of construction |
i

i
Restrictions in vulnerable regions |
i

i

* Damage to assets

* Suspension of business

» Disruption of electric power supply
* Increases in insurance premiums

Sea-level Rise

Restrictions on construction permits |
Increased costs and delayed construction
in lands of low altitude relative to sea level |

* Flood damage

+ Investment costs for countermeasures
against floods

* Suspension of business

» Decrease in land values

Source: IIGCC "Assessing Climate Change Risks and Opportunities for Investors” (2013)
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1. Buildings/ Forest Products Sector]
Survey Report by ACCLIMATISE

Climate change risks bring about lower asset values, higher costs, and lower demand,
among others

acclimatise
SCOINaUe
UK commercial
property

(Reference) Analysis of Physical Risks in the UK Real Estate Industry by A Climate Change Risk Analysis Institution
» Overview of the institution: ACCLIMATISE

An advisory institution specializing in climate change risk management. It provides climate change risk analysis and
adaptive strategies to private and public institutions

> Purpose of the report:

v' To report on linear and indirect impacts of climate change risks on the industry, intending to develop discussions
among companies, investors and government.
v To analyze climate change risks and adapting strategies in the U.K. commercial real estate industry

The UK real estate industry will be affected in terms of profits, capital values, evaluations and requlations due to transition risks and

physical risks

Risks Impact from Risks Overview

Higher Higher maintenance costs Maintenance costs will rise because it will be necessary to have exterior coating to prevent damage to

Temperatures Lower property values buildings by ultraviolet rays
Degradation of materials Lower value for properties with low energy efficiency

Progress in degradation of materials such as asphalt

Variability in Higher costs of supplying water Higher costs of supplying water due to drought

Precipitation Lower asset values and higher Lower asset values and higher insurance premiums in areas with the risk of floods

Patterns insurance premiums Maintenance costs will rise because it will be necessary to have exterior walls resistant to heavy rains
Higher maintenance costs There will be a higher risk of land subsidence as soils will change due to the variability in precipitation
Land subsidence risk patterns

Storms Higher maintenance costs Maintenance costs will rise with a higher risk of structural damage to buildings

Extraordinary
Weather in General

Delays in constructions
Substantial rise in construction
costs

Delays in construction will occur due to extraordinary weather
Construction costs will rise due to the decrease in available working hours

Policy Trends

Increase in demand for energy-
efficient assets
Stricter building standards

Demand for energy-efficient assets will increase by the implementation of “Green Procurement* by the
government

Renewable energy ratio of energies consumed and building standards for emissions such as energy-
efficiency of buildings will rise, with a possibility of non-compliance

Source: ACCLIMATISE "UK commercial property Understanding the investment implications of adapting to climate change” (2009)
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Contact Us

A Climate Change Policy Division, Global Environmental Bureau, Ministry of the Environment, Japan.
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