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Case Study Overview

m Corporate Profile ® Bond Outline

Planned issue

Industry Gas date

May 2022

Planned issue

Location i i

Japan -, Approximately 10 billion yen

Japan's major gas company. The company operates in Evaluation
Business domestic energy, international energy, and life & business agency DNV Business Assurance Japan Co., Ltd.

solutions businesses.

3rd Party Evaluation Major Use of Proceeds
Use of Funds Category Major Projects
» Confirmed that Osaka Gas' transition strategy is a plan with mid-
term and long-term goals, and that the plan is based on scientific Decarbonization | Hydrogen utilization + Methanation (SOEC co-electrolysis), direct use

evidence consistent with the gas sector technology roadmap and (ehemiEzl Jeepirg CambLEien [EEielogy), G

the power sector roadmap.

of gas energy

« Also confirmed that the transition strategy is closely linked to the Biogas ° Clrei Uil ) et bl eel
environmental materiality of Osaka Gas and will promote the .
f . £i B Inladdit fi d th Renewable power + Solar power plants, onshore wind farm,
transformation of its core business. In addition, we confirmed that generation offshore wind farm, biomass power plants, etc.

the company will contribute to the decarbonization of society as a gferc)g\r/\tl):rnization

@ whole by transforming into an integrated energy company generation Thermal power + Use of carbon neutral fuels such as synthetic

through expansion into new business areas. i methane, hydrogen and ammonia, CCUS
g P . - . generation (Carbon Capture, Utilization and Storage), etc.
+  We commend the establishment of quantified mid-term & long-
term targets and the establishment and disclosure of mid-term Fuel Cell » Enhancing efficiency and downsizing, etc.
targets n_ot eIy el (ERINErEn EpRimlaUent BUE #lE0 falr pEt of Advanced utilization » Support for converting fuel from oil and coal
Scope 3 in order to promote efforts to address Scope 3. of natural gas and to natural gas
» Confirmed that Osaka Gas discloses short- and medium-term CHP » Demonstration of building micro grid, etc.
investment plans for investments, including transitions, by 2030. Low- Advanced energy
. . . S * VPP, smart energy systems, etc.
Also confirmed that environmental improvement effects would be carbonization use sy
quantified anc_l dlsclose(_:i._ _ _ N @Ofher/(Reduction|of . Cryggetmc power generation in the city gas o
+ Ensured that just transition is also considered as the transition CO2 emission ?aré’i”ggs'on [PIOEEEE); ENOEgIEINIE [POREL GEElElemn
strategy is implemented. associated with own | o0+ “oficiency renovation work of buildings,

activities) etc
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Alignment with the Four Elements in Basic Guidelines on Climate Transition Finance

+ Set mid-term targets for Scope 1, 2 and part of Scope 3

« Transition Strategy: Formulated the roadmap to achieve CN in (Sglsr?g:ntfazed toward net zero CO2 emissions by 2050.
Element 1 2050, outlining the path to achieve CN through decarbonization T ts & - The low-carbon and decarbonization efforts to achieve this goal
(Transition of gaseous energydbly methabnat_iont,_ etcb., dec;arb?nization of Paatrf?v(\a/asys) are I\?Ig'gll'?ed with the roadmap for the gas and electricity sectors
power sources, and low-carbonization by natural gas. Y .
Strategy and « Governance: Established a governance structure to promote
Governance) the execution of the transition strategy at the management +  Plans to invest a cumulative total of 2 trillion yen from FY2017
level. to FY2030 as quality improvement investments and growth
investments and M&A, including transition strategy execution.
Element 4 (737 billion yen is planned for FY2021~2023)
Transparenc « Annual reporting on the appropriation of procured funds and
Element 2 - "Realization of a low-carbon/decarbonized society" is positioned ( R 2 environmepntal i?nprovemepn[i efpfects_ Repgrtmg of
(Materiality) as one of the most important management issues (materiality). environmental improvement effects will be "up to the

reimbursement period," which exceeds standard requirements.

B Transition Strategies and Science-based Targets (Elements 1 and 3) | Alignment of Osaka Gas' Roadmap with Roadmap for Gas Sector

® Osaka Gas’ Roadmap ® @ Roadmap for Gas Sector
2020 2025 2030 2040 2050 _

>

Conversion of city gas raw material from natural gas to synthetic

Energy conservation through use of cooling facilities, etc, LNG base, pipeline extension and maintenance, fuel supply base for LNG ship,
installation of facilities necessary for fuel conversion on the demand side, etc.

*subject o reviews in accordance with govemment policy changes and technological advancement

-including utiization of imported carban-neutral LNG

Energy conservation in the city gas production process, development of natural gas supply networks, and fuel ’
conversion:

I Advanced use of natural gas: energy measurement/high-efficiency burners, etc.

= act SHBERELIE D Lab-scale reserch Scaling up z Commercialization
= _ | ¢ iy basic research :H: Energy System: C: Cell / Smart Energy Network, etc.
I G| = o
s B _-E e ‘ Demonstration at Expo 2025 Enhancing efficiency (verification) 3 = Commercialization
o=
s H 28 y
. 2 Promoting carbon recycling o5

-] Technical study, site Investigaton, system A 5]
% o Procurement Building global supply chain i B . B Commercialization E 2
o3 = 4 oo
Iy Hydrogen Developing new for hydrogen R — & ®  Utization in local
5 utilization including chemical looping combustion technology, etc. _ network
o n
a '

PP Commercialization
Biogas ‘ On-site utilization in domestic/alobal scale Transportation from overseas (Liquefied hydrogen carriers and transport using
9l liquid hydrocarbons as carriers)

local hydrogen network

Hydrogen combi ‘equipment, etc.

Hydrogen station

Biogas Onsite use of biogas < Expansion of the scale of utilization >

Renewable power 5GW development contribution Increasing renewables
generation 50% of power generation portfolio

~ Thermal power power Examining and verifying carbon neutral fuel utilization technology Partial roll-out
generation ling in CCUS i elc.)

Fuel cell ‘ Enhancing efficiency and downsizing ::’[::L"g"\spr:'eill"'““"”q renewables as balancing energy source,

v
‘::;:‘r:f‘;::‘:::‘g‘::' ‘ Converting fuel from coal to natural gas  Utilizing CHP in area energy network, building micro grid, enhancing resilieré
4

Full roll-out

power general p

€ 1 mon technology




[Reference] Methanation Initiatives

Osaka Gas is developing innovative process technologies and conducting large-scale synthetic

methane production demonstrations for "methanation," which is important for gas decarbonization, and is

also actively working to secure renewable energy sources that will lead to the production of CO2-free
hydrogen, which is necessary as a raw material for the methanation reaction.

Scenarios for achieving carbon neutrality through methanation

Example scenario for becoming carbon neutral
through the use of existing gas infrastructure

Methanation
equipment

Global
procurement

utilization
Renewable energy ’ I I I }
Domestic
e\ production

Water (H,0)

Carbon dioxide

Distri_*“an by tank trucks and
dos ~wessels
(Wi

Methane generation through synthesis
from CO, and hydrogen produced using
renewable energy power.

m————

(use of existing
infrastructure)

Decentralized power sources
(CHP/Fuel cells)

Power plant (renewable energy
balancing power source)

CO, capture, uts

Expansion of renewable energy sources

Decarbonization of power
sources for hydrogen
production is a major
prerequisite for
decarbonization of the city
gas supply chain.
Decarbonization of power
sources contributes to the
expansion of the use of

hydrogen and synthetic
methane.

Source: Osaka Gas’ documents, press

Renewable energy-related targets for FY2031.3* Incliding Gllipowsiizadices
1.5 GW of ibuti

2. Nearly 50% of our power portfolio in Japan consisting of renewables

5GW
i o
Track record of developing renewable energy power sources’ Including Japan

& overseas

on a global basis

Onshore wind farm
(8 locations)

Biomass power plants
(7 locations)

Power sources

e i developed/

=0
WESTEELEN LT
Biomass, Power Rlant}

owned

Green Power Fuel Corporation
Solar power plants (, Business aimed for sable and
(7 locations) sustainable long-term supply of

GPF  domestic wood for biomass power

Approx. 700 MW

Electricity
procured

Japan
EPower Piant2

Overseas

* Domestic and aready (or being) developed A o and December 2020 By FY2031.3

releases and interviews.

“arage (CCUS)

Effient use of exhoust hest

% 2 - 1_'- : sacton
Smrmp ‘¢

SOEC co-electrolysis technology for highly efficient methanation*

Development of the world's largest
practical methanation technology

CO:z from CO2 Methanation
Qil/Gas Field

Vet
¥ 3
}v‘

INPUT

Natural Gas

RE-based
CHa

Natural

Existing Natural
Gas Pipeline

[
Network-type
Supply System
of Low-Carbon
Energy

g ; N
2
= =
P |

High-concentration COz  Reduce CO:z emission by replacing
Emission Source (ex. natural gas with the same amount
Power Plant) of RE-based CHs«

A technology development project to
produce synthetic methane using CO2
recovered from the INPEX Nagaoka Mine will
be implemented from the latter half of
FY2024 to FY2025. The synthetic methane
produced will be injected into the

company's city gas pipeline.

Development of innovative methanation technology (example)

* We are conducting the NEDO project “Advanced
Research on Technology for Efficient Use of CO,”
jointly with AIST. (FY 2020.3-2021.3)

Innovative
technolog
Conversion

efficiency:
nearly

Existing gas infrastructure

wr——

Use of experience in fuel cells (SOFCs)
and catalytic-core technology

Methane synthesizable with higher energy
efficiency than electrolysis of water
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Key Points in the Case Study(Element 3: Science based Targets & Pathways)

+ Osaka Gas has set a mid-term reduction target for part of Scope 3 and long-term reduction targets for Scope 1, 2, and 3, and has also
set a target to reduce emissions in society as a whole by 2030 through fuel conversion in demand sectors (reduction contribution). The
goal is to achieve net-zero emissions by 2050, including Scope 3.

- In addition, Osaka Gas has set a renewable energy development target of 5 GW*! by 2030 and a renewable energy ratio of about

50%72 in the domestic power business.

«  The transition targets and pathways are also consistent with the METI’s gas roadmap, which is consistent with the goals of the Paris

Agreement.

Target Reductlon

Osaka Gas' Mid- and Long-term Targets

* 1 Including feed-in tariff (FIT) applicable power sources such as solar power, wind power, biomass, etc.
* 2 Equivalent to about one-third of the current CO2 emissions of the Osaka Gas group and its customers (about 33 million tons/year)

Osaka Gas’ GHG Emissions Breakdown (FY 2020) ——e@
(Unit: 10,000 t-CO2)

= Scope 1 (Combustion of gas for power

2030 Reduction of = Reduction of Contribution to renewable 30 generation, etc.)
700,000 tons 10 million  energy development: P (1%) - .
(from existing tons 5 million kW*1 0 = Scope 2 (Use of electricity, etc. supplied
scope3 part) (including Renewable energy ratio by others)
Scope 1 -3  in domestic power )
reduction) business: about 50%%*2 Scope 3 (Fuel procurement, gas
combustion at the sales destination,
2050 Carbon neutral -
etc.)
. Image of CO2 emission reduction o o Image of Natural Gas °

(METI’s Gas Sector Roadmap)

+ Conversion to synthetic methane and synthetic LP gas

+ Hydrogen production, transportation from overseas, etc. CO2 emissions of
» CCUS from gas appliances, power plants, etc. society as a whole
<

< D> A

A

>
>

« Methanation by Innovative Technology
- DAC, etc.

>
< »

- Energy saving in gas production
process and supply network
improvement

» Advanced use of gas and spread of
energy-saving gas equipment

» Streamlined distribution and
distributed energy systems, etc.

Amount of emissions

Contribution to Reduction

Reduction of
demand-side
CO02 emissions

\'4

Increase in
supply-side
CO2 emissions

DO A NN <IN OMNOWOOOO A ANMNMT N OO A NMT W O 0 O
AN AN AN AN AN AN AN AN NN OO OO O NN N & T T IS ST S W
O 0O 0O 0000000000000 000000000O0O0 000 oo
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN N AN AN NN NN~

» Time

As the demand for
gas increases due to
the shift to low-
carbon heat such as
fuel conversion to
natural gas, CO2
emissions from city
gas will increase on
the supply side, but
will contribute more
to reductions on the
demand side.
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Key Points in the Case Study(Element 1: Transition Strategy and Governance, Element 4: Transparency)

Governance

&——— Investment plan

Recognizing the implementation of transition
strategy as one way to promote sustainability,
established a structure to promote such efforts at
the management level.

Climate-related Risk Management Structure

Board of Directors
Reports on important management issues, including climate-related issues, each half year

l Making Important Decisions; Supervision

R stec weh chmato chango
Representative Director and President Response to cross-cutting environmental*
Issues

T Submission and Report — Formulation of environmental strategy"

Reflection in activities of each organization
ESG Council (Executive Board) 1 El

Proposal and Report T

Proposals and reports on important issues, including cli lated issues a Implementation/Operation
Tﬂe oort eio — Actions for each target
& r Performance tracking for each indicator
orporate Report,
Committees VA | C3000 ion, B Checking
etc. | bootond |
Proposal | | #ESG C i | Subcommittee oo — Report and follow-up for each target and
@ Investmant Evaltation performance at the Environment
Committee Report, Subcommittee, ESG Committee, and
Deliberation, ESG Council (Executive Board)
T Coordination, Promotion, etc. etc. ~ Third party verification of environmental

erformance dat;
Each organization and affiliate of Osaka Gas Kl & BOTRIESC

I External verification () — Issue identification

= Evaluation of countermeasures and
improvements

[ erewwetonns -

Plans to invest a
cumulative total of 2 trillion
yen from FY2017-2030 as
quality improvement
investments, growth
investments, and M&A,
including the
implementation of
transition strategies l

Fv2017 - 2030 Gumulative total of 550
(14 year target) 550 billion yen (39.2 bilion
yenlyear)

(FY2017 - 2030)

1t in quality impr

Unit: billion yen

W Domestic energy

Cumulative total of
385 385 billion yen (48.1
billion yen/year)

FY2009 - 2016
(8 year forecast)

Investment of 737 billion
yen is planned for FY 2021-
2023.

(including methanation, chemical looping,
energy-saving equipment, R&D,
renewable energy, and fuel conversion to
natural gas, etc.)

Environmental improvement
effects of projects

B Investment Plan in Long-Term Management Vision

FY2009 - 2016
(8 year forecast)

!

FY2017 - 2030
(14 year target)

Growth investment, M&A

Contribute to a cumulative reduction of approximately 900,000
tons of CO2 emissions by 2030 through 5 projects using
transition bonds to be issued this time.

Environmental improvement effects will be reported on an
annually basis until the bond redemption.

4 projects
Renewable energy related

projects
(Solar power and onshore
wind power)

By 2030
Contributing to the
cumulative reduction
of approx.
900,000 t-CO2
(Achieving net zero CO2
emissions through the practical

use of methanation in the
medium to long term)

1 project

Fuel conversion project
(Fuel conversion at pulp and
paper mills in Shikokuchuo city,
Ehime Prefecture. [Shikoku
Central Energy Co., Ltd.])

B Investment Plan in the Medium-term Management Plan
(FY2021 - 2023)

Cash flows in this Medium-Term Management Plan Cash In
) (bilion yen) Maintain financial soundness by reducing borrowing from financial
Unit: billon yen ) institutions through asset replacement and growth of cash flows from
[ Bereserm operating activiies.
(Increasing cash flows from operating activities by 50% from the previous period)

International energy

M L8 Cash flows Cash Out
np:"“;l'i'ng ""D':';::;';: Implement strategic and selective investment for business rowth i light of
Investment e 500.0 investment efficiency
64%’2 “4“_8““9 ‘0‘?8‘81 5 '“g:;”' 5750 (Approx. « Decarbonization area (Renewable energy in domestic and overseas,
illion yen (80. prox. 167.0lyear) etc)
billion yen/year) 175 lyear) L) + Areas where steady eamings contribution is expected (Business in

North America, power source development, LBS business, etc.)
« New growth areas where strengths can be utilized, such as Asia
[Breakdown of investment for growth] (billion yen)

FY2019.3-2021.3 EREEEZEE
Forecasts 158.3 524.0

As for investment for quality improvement, we intend to increase
investment i X, and resilience enhancement.

We strive to distribute shareholder retums depending on our profit growth
and in accordance with the Shareholder Return Policy®.

Assets
replacement

Cumulative total of [ Srereg e
1,450 billon yen
(103.5 billion yen/year) CashIn Cash Out Cash In Cash Out
FY2019.3 - 2021.3 FY2022.3 -2024.3
Forecasts

*Maintain stable dividends, a consolidated dividend payout ratio of 30% or higher



Model Quality Examination Committee for the Climate Transition Finance Model Project
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Case Study: Osaka Gas Co., Ltd. Transition Bond

Modelability Review Results: Approval
Appropriate as one of the best practices for transition bonds focusing on business model conversion and transition.

@  J
Main Opinions

* The strategy shows an intention to transform its

> business model from a gas company to an integrated « Renewable energy is essential for the practical
§ ene_rgy; company, and is a suitable case for a model application of methanation, and the focus on
© plrLlEes renewable energy is commendable based on
+ - It is also very important to note that the company is an understanding of the positioning of the
g strongly committed to the introduction of renewable technology.
S energy, which is necessary for futuye methanation,' " . In terms of the temporary increase in Scope 3,
0 and is currently working on fuel shift from heavy oil s it is necessary to carefully explain to investors
© and coal to natural gas. (= and gain their understanding of the medium-
= « Overall, a very ambitious initiative, including Q term targets and reduction contribution

methanation R&D such as SOEC, this case can be %) targets, the rising demand for gas, and the

evaluated as suitable for model case. 9 subsequent direction of net zero through

o methanation.
« In accordance with the transition Strategy, in addition t . If a vision is presented on how a certain

w to the long-term goal of carbon neutrality by 2050, g amount of synthetic methane (the source of
a reduction targets have been set for a portion of 5 which is hydrogen and carbon dioxide) will be
Q Scope 3 in the mid-term, and these efforts are also procured until the innovative technology is
g.LE) aligned with the gas sector roadmap. completed, including domestic carbon
c - While it is inevitable that CO2 emissions will intensive industries and overseas partnerships,
.g temporarily increase toward 2030 due to fuel it will increase investors' understanding from
%)) switching from coal, heavy oil, etc. to gas, the fact the perspective of feasibility and make it

that quantitative mid-term targets for Scope 3 and easier to attract investment.

renewable energy are also set is commendable.

This document focuses on the contribution of transition finance to the realization of Japan’s carbon neutrality by 2050 and the Paris Agreement, and does not cover any of the risks associated with
transition finance as a financial instrument. It should be noted that even in the model case of this project, there are credit risks and other risks (in the case of bonds, price fluctuation risks, liquidity risks,
etc.) as in ordinary financing.



