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HARBFI 2023 45 5 A2, BLURFBEIROHEMEZ 8 U 7L R~ DRI Z A &9

L, 7V —=ve NIRRT —A—Tary (GX) | IEZFTHH L7z, MIRE LT TR
FREMRAEERITE (X BEBITE) | ORITEMEST, 10 44/ T 150 JKHEOE
BEOFEBAZHEICEIT TS, £72, 202542 HICH@ERE Sz [6X2040 £ 3
V] BEEEBOZOOEHEIECTH Y. BT IRT R — IR & —RAIALE T T S
na2 BARRNCIE, REAHEAZ XLV — v 7 RAEHET DT, GXEERNPBITIC
BN E SR RSCEEE I L D FITE2 B LT H2REIZH S, LWOETHD, £, Z0
FHE[ D T T, 2028 R ALAREMIE ~ DI GEANE G — R T4 > 7niE
ASNDIED, AFENPDIT GX-ETS (BEHEIGIHIE) OBEN TE SN TS,

JCTB (GX BRBEBATE) DOFAITIX 2024 -2 AIZHE D . 5% 10 [T 20 JKFH OFATH H AR
2B BN TV D, 2026 42 H 20 HEFATIE, 7 8615, #%E 3.9 SKHNRITEATH 5,
HHAL LT, EH, 0y RAEC =4 ORI TH 5 H AT (JCR) oL v
2—IZBWT, BITOPHLIAZOWT ICMA DFH A KT 4 2 & OBESYERHER STV
%, JCTB X, ICMA IZHEHLL 72 CTB DHFTH, TIFTT TIZEB SN TV B D RITE
BlD1DOTHD, ICMADHA RT7 A 0%, CTB ~DELAZMAICED S & & iz, JCTB
DOFRFEE M E, K IERVEIMEE T OMEOSARIZ DR’ 5 AT TR LTS,

1. JCTB DFETT#E/E (23 4/ ~25 AE/FHEFIFE) 17 Bloomberg Finance L.P. (2026 42 /120 H 7 2 & X)

IR ITH oAl HER

ROE RO () pogrn) BER VV-X BR g pa

JP1480011Q23 A A 15/2/24 0.7 7995  20/12/2033 1 AAM 290 42.10%
10 4E1%

JP1470011Q24 A A 28/2/24 03  799.8  20/12/2028 1 BAM 339 40.14%
5 4AE

JP1480021Q54 HARBUR 29/524 1 699.6  20/3/2034 2 HAM 331 39.57%
10 1K

JP1470021Q71 HABUR 19/7/24 05  699.4  20/6/2029 2 HAM 319 39.06%
5 F1E

JP1470031R78 HARBUR 16/7/25 1 299.8  20/6/2030 3 HAM 398 15.44%
5 F1E

JP1480031RA4 BABUY  2/10/25 1.6 2998  20/9/2035 3 AAM 356 6.10%
10 4E1%

JP1470041518 E'?;ﬁ;f 26/1/26 1.6 299.9  20/12/2030 4 BAM 349  NA
5 4E 4%

IFLIFFITL it 2= DAFLEHE TETTH TR 72 & DT, R DRI & XKD T,

Mk, BARDOEBTSTIIR I T VT o nNER L, BE#Y — BT 5580 JETIH
10 Y —vaEtef — ) R —T72RICE R LTWD, HEZOHET, BEHOAERE LT
APLETEHAL U7 LHIHOEEY ., S OIIEETTHEME F COMEBIRABEORE KT 55
REH R, EFETSG TIIANLERERS N TS, 1 A 20 AIZIZEERSS —KRrY72
RELIZHE Y . BE &SRO H T, 30 F4F5 & 40 FFEDF|AI Y X 25bp 2 2 5 EH A7
BRU7=, GEmmick s &, YA OEGIKEIT, 30 AE2 1% 7,000 77 R/VFEY, 40 4E(E8 1
& 1,000 7 KUY ICE EF o7 anb3, £7-, 2 A 8 BIZE SN 7- kb fRmohsess

28 T R VX — AR L, 2040 FEEICEIT o R AKX — 2 v 7 R LBORO MR ED D EFE
TRLF I TH D,

3 [Japan Bond Wipeout Was Triggered by Just $280 Million of Trading (20 H ® A AE{E & . DHE D
HERS 235 & i = -5 #) | Bloomberg.com, 2026 41 H 22 H,
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https://www.bloomberg.com/news/articles/2026-01-22/japan-bond-wipeout-was-triggered-by-just-280-million-of-trading

TIE, EHEERND AR 3550 2 OIERINZ B 2l T 2R 2 D7z, EfiBtED
BORIZ$ 25 i AR T, NI T7 4 VT 4 NS HICEELRANTHRIND, FBEE
(. R EEBLO R RADBEL, Ao fHT S BB E A~ OS] B BRTER AT O Rk
D72 & HHICRE L2 E8 2R LTV D0, MBERFESR~OHEHR S RO Y 2 7 A
Lo TWD, Eiz, A#RIE 2026 4 HF LT ARG T 5 & 2B i, AAREEDO A —L
R —7 B3y — o ofEly & ERT 57 L TH D,

TOEICRTT 4 VT4 D EFTIEREICBONTH, BUHIMRHE & = X —#xiio
EiEZ BT 5720, JCTB ORITEMkc T 2 LB N B 5, 2025 FELIEE, JCTB DIFLIFE
i32@#54@®“l?$?b1w5ﬁ\Eaﬁﬁﬁﬁkbf\uamﬁm%ﬁéhks
FAEIZ, £ORNAIC AAREETSICB W TEER DRI T 2501 H o7l b b bd,
349 5D 4y ;E%&mﬁ%ﬁﬁbfwé

[]1.JCTB DX 7L N (—HREGZ2FI 1) 5] Bloomberg Finance L.P. (2026 42 /20 H 72 & %)
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2. JCTB D 2" — =T ADIEITHHER, /175 AFIl, Bloomberg Finance L.P. (2026 42 /720 H 7 2 1t X)
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JGB 12030#3 —— JGB0.312/20/28#1  ——— JGBO.712/20/33 #1
-8 Jﬁ JGB103/20/34 #2 ——JGB07:06/20/29%2 ~ —— JGB 1.6 09/20/35 #3
e GB 1.6 12/20/30 #4
-10
5 © ) ) %) ) ) 3 %) o o © ©
VY, VAR, VAR, Y VAR VAR % g
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SR R I G U G
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X122 HEREID K 91T, JCTB i — 72 fIff EE & ERalrkkoF][a b KHETES| i
TW5, BEESTHIAME 2033 444E (0.7%) & 2034 F1E (1%) TH V. [FEFROFE R
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Z 1~2bp ERIDZAKMETERGI SN TWD, —FH, 77U —=7 AZFRFM & &L HIZEH L, SN
Yo THKENELD (K2) , FexlZLEIAZE L2 LAR— MZBWT, JCTB OHLE|EhA %
—fRE 72 FIATENE & Eeie L o450 L. JCTB TR 2 B it o@D —K & L

T, BATEHO/NS S HRIC L DY BB ORA Z R L T\ 54,

JCTB ©&E&AlE (FiE)

INETOEZA, JCTB DFITIZL VR INTZEEDEL Yy (PENZST) 1. Mk -
BV T ITAF 2=, NoT V—RREFNENRREDODX TV /) vV —ICHAZEN
raY el MBMBREESNTE L, AAROEMEIT, BRFLZREIKRNLBHE LoD, Hil-
RREFEEZBERT D OOEEEOBEICESZ2EL LOTHY , BRIRFLESLY U —
VIRV — D4 B IR AN AR ST DM,

F201%, BAOFER NI Vvay - Fadal FEEE LD TH S, ERNOHT

%, 2023 FFEDOE BT Y LA — MIESTHEESORLY &, 2023~2025 4 D JCR FHA
LiR— MZESL PRENZEDLELOTH D, TEEDITEROREREE LR 58540
2< ., BHRUGETEN D, 7B, BREROSKICE D 2022~2023 FEIZ OV TIEERET —
X% 2024~2025 FEICOWTE THERT —Z 2 FEH L TVWD, ZHUCEY, PESNDXMN
STEF ORI KRB PEZEL DY 2025 4 6 A DBORMEECRLIZEERBAL LT 52 &

THRETE 5L 91755,

#2.2022~25 FE/EFT 754 ICTB DE RS (HEFF) EAEFERES D 10 FEfOFRBE AfEE DILE, HPT:
2023 FEHEZ T4 A — | o T2 g CFYTEERE R T LA — P JCR Dl L = — i R AR
R R FEBOR BT IETFE= 75 4 KT PR 2L ) (2025 6 /1)

HEAAR/AN 227.3 308.7 157.6 179.7 873.3 ~12,000.0 7%
=i 331.6 318.0 682.1  15.0 1,346.7 ~7,000.0 19%
WA A= 17.5 9.5 60.8 81.0 168.8 ~31,000.0 1%
A7 12.4 56.3 889 157.6 ~1,000.0 16%
i (KRR ) 101.6 177.8 187.0 46.1 5125 ~42,000.0 1%
S>HBEBEIE (fBh4) 69.0 177.8 150.0 396.8 ~34,000.0 1%
B SR B AL 336.4 107.2 412 1516 636.4 ~8,000.0 8%
IKEE 16.0 89 414 663 ~7,000.0 1%
<BHL (EW/fEE) 90.1 204.1 243.0 244 5616 ~14,000.0 4%
GX HEXEEAE 120.0 70.0 190.0
AR—NT T 49.6 410 30.0 1206
Z D, 3.3 5.0 50 133
At 1,170.1  1,141.0  1,602.9 733.1 4,647.1

THRESDY BEEEH LRI L, FEM., B0, BEERRFBILOSTHEIRFICRE 2
BEEEDTWVD, RFEEE L2024 9 Hio, BXEHH (EV) mITEEMORE K
K 3,479 fEM 2 AfiBh 95 L3 LT, 2030 4FF Tl ENOFEMELERE ) % 150Gwh (28D
HHEEZET. ENAOY T T4 TF =2 — 0 ~DIRGFE KT D Z 2N E LTS, [AE
INAFEUT-MB SR L s 20T ey =7 hoflid, EEMA—H—, NF Y=y

4 [Latest 5yr JCTB auction receives warm reception despite market volatility ([EL¥T® 5 4 JCTB AFLILT
BORTT 4 VT 4 IZh b b THENRIGCERFT2) | AFIlL 2025 47 A 18 H,

5 [Reference Materials for the Fourth Report of the Committee on New Direction of Economic and Industrial
Policies (PE¥MEIER R U EEBORBTHEHNS 55 4 PRI 22 B EHME) | RITFESESA. 2025
6 H,
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https://anthropocenefii.org/sovereigns-centralbanks/latest-5yr-jctb-auction-receives-warm-reception-despite-market-volatility
https://www.meti.go.jp/english/policy/economy/industrial_council/pdf/250603008_03.pdf#:~:text=Rapidus,%C2%A555.3B&text=*In%20addition%20to%20the%20above%2C,3%20reduction%20and%20CO2%20reduction

g ANNVEOa Y =T ANFEET L VF UL FUBMEANOEET T 27 R
BENDS, ZONNF Y= S ANV OEY AR KRB O R (1,564 (81) 23EY
ENDHRBLTHY, ZHUTREFEE O 34%% 7 3—F 5 /KM YT 5, 2028 48 A
FTIZ, BB OESENEE D TIEE SNLTWD, 29 LI-EBMPEXE~DOZEIL, HAD
EVEEBIOBHNI AT A TLXZ2T550THY, Wb ry b o AEOERICA
AIREIND,

FLEEORRFITIT, SRS IRV T, AFELR Ta— 27 AFARO—E %2 k3 THRE
TOHEMNMNEGEND, £, EEFICBOWTHALAFE - 7T o7 2REETIHIFLE £
nNTEY, 2o HCiIikEo#EsEnsdAonsd, Znoo7yuey=7 2@ LT,
2031 AR E TICE— 7 REDBEIEE D 30%LL EAR SN D Z ERRIAEN TS, 295 L
7277 7 ua—E, ICMANAZFE L7- CTB OE & RICEET 28 LW A F7 A4 L OHF T,
[EBRREE ICE e LB BB B L O a2 OB T3 —IZE5EN5, AR
Gy e LTMEMITONTWD

{LEREVEPEICR T D7 T4 A—bF « h T Vvay -y y MIBELTEH, BEET
L 7Yy a vy ROGEEEZHET 20 OMEBENLEL 25, BARMIZIX
(1) BEL-LOBITRHE, (2) HIREZTO-EROBEL F 2138k R, 3) 74V
— RV X U TRUR—=T 47, (4) RRFEEICLDH5E,.  (5) BRIEEEOILRSHE
HHIFIER OFIBR,  (6) CCUS (RFEMUX - FIA « I7fd) OMAICET 22y b AV IR
BT BN D, 2023 FEEDEEFY LAR— F Tk, BHIREEHEIRICEE T % —EDZEMA
REINTEY, ZOEEMILNIIL 2030 FRABELHEAELT HE S TS, ZRbHD
OISOV TIL, Appendix @ Table4 # &R S 7=\,

GX2040 B = VI 7 IR= R /VX —FEARGHE & BB T 5720, 2040 FOEPFAER H
FEDOBEEMENKE VN, 2040 F-ORERK HARIL, FHAEFTRE= R /L F —7% 40~50%, JiL-1JI73

20%. K1 (BABRER) 75 30~40% & STV DAY, 2024 FEDEREIT AT (BAEBRED 7

68.5%, FAERRET R/LF—2832%, JF 1 /12383%TH V., KB EERT DS i
I, A T), KFE - T UE=T, CCUS ~OEGMILEZTRBTINETHD, HAERET=X
X —IZONTE, BIEHXIERDPMLETH D HDOD, 2030 /FF TIZ38%~E 5| X EiF5H
H HENRER A THY . BAMITHEMMICERNEZE X b5, LB T, YHoXH
T SRR SE MR BB 5 e Ve 7 MIEFTE0IE, BT & TIEAR,

Bt s 2 —OFRTEIN
WL & 5 i T B

HARD R 7 Py a Ry FHBIIBWT, BEHRM T, 2021 LI, BT A - &7
A =N bIERRIE 2 RAETW5, Fox Ot ¥od ¢, 11 428 40 Ll ko 5
vV Ay s TG EERERITL TN D, REORITEITR 8,210 BT E L, B3EE
Wfiﬁ# @/IY@Wé#éo;QLt%ﬁi AARO NIy ay s T7AF A
DEEFLIRIT W I Z—OFLekEl L RFEEEOE I ¥ —jllo— K~y 7L
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¢ [Japan approves $2.4bn for EV battery projects| Argus Media, 2024 /-9 H 6 H,

7 [Japan Climate Transition Bond Framework- Affirmation (7 4 A—k « b T ¥ g VRIS EIEIC
%95 JCR FAFHE L AR — ) | . JCR AT F T LR, 2026 451 A 19 A,

8 [Ember: Japan] Ember, 2026 42 A 11 HT7 7 & A,
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https://www.argusmedia.com/en/news-and-insights/latest-market-news/2605605-japan-approves-2.4bn-for-ev-battery-projects
https://www.mof.go.jp/english/policy/jgbs/topics/JapanClimateTransitionBonds/jcr_climate_transition_bond_framework_spo_eng_revised_version_add.pdf
https://ember-energy.org/countries-and-regions/japan
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https://www.icmagroup.org/assets/documents/Sustainable-finance/2025-updates/Climate-Transition-Bond-Guidelines-CTBG-November-2025.pdf
https://www.icmagroup.org/assets/documents/Sustainable-finance/2025-updates/Climate-Transition-Finance-Handbook-November-2025.pdf
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Appendix

Table 4. JCTB funded projects and expected or actual impact. Source: Japan Climate Transition Bonds Allocation Report for
FY23

ICMA green category for Project Expected (or Actual)
allocation/impact impact
Hydrogen Circular economy adapted Commercialise hydrogen-based Expected reduction of
steelmaking products, production reduction for steel by 2030. about 2 million tCO2/year.

technologies and processes

Thermal processes Energy efficiency Establish ammonia and hydrogen Expected reduction of 2.6
(manufacturing) combustion industrial furnace million tCO2/yr additionally
technology and electric furnace from FY32-40; Reduction of

technology. Install 1300 units/yr that 5.2 million tCO2/yr

will achieve 50% reduction rate of CO2 additionally from FY41-50.
emissions from FY32-40. 100%

reduction from FY41-50.

Battery supply Energy efficiency (battery EVs battery supply and storage: 15 Expected 13.5milion tCO2 of
chain industry sub-criterion) supply plans, 120GWh production base avoided emissions over
with 150GWh production by 2030. lifecycle of vehicles with the
batteries.
Semiconductor Clean transportation and Power semiconductors for EV to Expected 1.799 million
supply chain Renewable energy improve vehicle efficiency. Expand tCO2/yr of avoided

production in power semiconductors emissions.
(SiC and Si) and SiC wafers. Provide

subsidies for 3 implementors

(companies). No timeline provided.

Residential Energy efficiency Subsidies for households to install Actual impact for FY22-23:
insulation (houses and buildings) window insulation to reduce air-con 126,000 tCO2/yr of avoided
usage. FY22-23: covered 203,365 single emissions.
family homes and 40,301 multi-family
units.
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Transition bonds: use of proceeds allocation and pathway alignment

Across the utility transition bonds

analysed, use of proceeds is concentrated Figure 9. Breakdown of use of proceeds (%). Source: Issuers’ reports,

. AFll calculations.
in a small number of system-level

categories. As shown in Figure 9, on an
aggregate basis approximately 26% to
high-efficiency gas and CHP, 23% of
proceeds are allocated to transmission
and distribution (T&D) and grid 22%
reinforcement, 22% to thermal
decarbonisation retrofits such as
biomass, ammonia, or hydrogen co-
firing, 17% to nuclear restart- and

safety-related expenditure. Direct u Grid (T&D) » Nuclear restart & safety
allocations to renewables, storage, Gas & CHP Thermal decarbonisation
offshore wind, and early-stage = Renewables &others

hydrogen or methanation projects
together account for less than 12% of
total volumes.

Figure 10. Use of proceeds by allocation. Source: Issuers' reports
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160 M Grid (T&D)
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Chugoku Kansai  Kyushu Hokkaido JERA  Hokuriku Tohoku Osaka GasTokyo GasSaibu Gas Toho Gas
Electric Electric Electric  Electric Electric  Electric Holdings
Power Power Power Power Power

Figure 10 shows each issuers’ use of proceeds allocations. T&D-related allocations are led by
Chugoku Electric, Kansai Electric, Hokkaido Electric, Hokuriku Electric, and Tohoku Electric, where
grid spending is typically the single largest use-of-proceeds category. Based on issuer frameworks
and post-issuance reports, T&D proceeds are used for a combination of renewables integration
and system reinforcement, including (i) expansion and strengthening of transmission lines in
renewable-rich regions, (ii) inter-regional interconnection projects and congestion relief, (iii)
reinforcement of substations and distribution networks to accommodate variable power flows,
and (iv) digitalisation and operational upgrades such as advanced grid control, forecasting, and
resilience enhancements. Issuers generally do not disclose a quantitative split between
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renewables-enabling investment and routine asset renewal; as such, T&D allocations are best
interpreted as system enablers that support higher non-fossil penetration and system flexibility
rather than direct emissions-reduction projects.

Nuclear-related allocations are concentrated among Kansai Electric and Hokkaido Electric, where
nuclear restarts and safety-related expenditure represent a core transition pathway and account
for a material 30-35% share of total utility transition bond volumes. These proceeds are directed
toward safety upgrades, restart readiness, and compliance with post-Fukushima regulatory
requirements, and are treated as transition-aligned under the METI power-sector roadmap due to
their potential to displace fossil generation with firm, low-carbon capacity. Thermal
decarbonisation through co-firing is driven primarily by Hokuriku Electric and JERA, while high-
efficiency gas and CHP allocations are most prominent at Tohoku Electric, Osaka Gas, Tokyo Gas,
and Saibu Gas.

Figure 11. Use of proceeds by financing type. Source: Issuers’ reports.

m Refinancing% M New %

100%
80%
60%
40%
20%

0%

Chugoku Kansai  Kyushu Hokkaido JERA  Hokuriku Tohoku Osaka Gas Tokyo Gas Saibu Gas Toho Gas
Electric  Electric  Electric  Electric Electric  Electric Holdings
Power Power Power Power Power

Refinancing is a common structural feature of utility transition bonds. For issuers that disclose
refinancing explicitly, around 50-55% of total proceeds are used for refinancing, with higher shares
typically associated with large-scale nuclear and grid programmes, as seen in Figure 11. In these
cases, the transition relevance of the instruments is determined less by the incremental nature of
individual expenditures and more by their alignment with forward-looking system transition
pathways, particularly grid readiness, firm low-carbon capacity, and reductions in emissions
intensity across the power system.
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Case study: Kansai Electric - top transition bond issuer

Kansai Electric Power is Japan’s second-largest integrated power and utility company, with
activities spanning electricity generation, transmission, and distribution. It is also Japan’s largest
nuclear power producer, accounting for close to 50% of Japan’s operating nuclear capacity as of
December 2024. In recent years, the company’s generation profile has increasingly emphasised
nuclear power, consistent with the government’s GX policy framework, which recognises both
renewable energy and nuclear utilisation as core pathways for power-sector decarbonisation.

Evolution of labelled bond issuance

Kansai Electric’s SDGs finance disclosures show a clear progression from green bond issuance in
2022-2023 to transition bond issuance from 2024 onwards (see Table 5).2! In March 2024, the
company established its Green and Transition Finance Framework. This was revised in June 2024
to broaden eligible use-of-proceeds categories and diversify funding channels, ahead of issuing its
first transition bonds in July 2024.%

The revised framework expanded use-of-proceeds scope beyond renewable-only green
eligibility to include nuclear restart and safety expenditure, zero-carbon thermal initiatives
such as hydrogen, ammonia, and CCUS-related studies, and transmission and distribution
renewal, resilience, and digitalisation. This marked a shift toward system-level transition
financing.

Transition issuance subsequently scaled up, with JPY109.8 billion raised in 2025 and JPY 7.6 billion
in 2026. Allocation reports for these tranches are not yet available, although categories remain
consistent with the transition framework. Separately, the company issued an unlabelled USD500
million bond in February 2025 for general corporate purposes.

Table 5. Kansai Electric labelled bond issuance by issuance year. Source: Company reports.

Year  Type A“_“’“”t Use of proceeds breakdown
raised (gross)
Development, construction, operation, and refurbishment of
2022 Green JPY55bn renewable energy projects (hydroelectric-, wind, and solar power)
Hydrogen-related R&D, demonstration and study
2023  Green JPY40bn Projects related to the promotion of energy creation and storage

Nuclear 48.9% - Safety measures for new regulatory standards (restart-related works),
inspections and repairs for safe and stable operation, and equipment renewal to enhance
safety.

T&D 48.9% - Renewal of aging facilities, resilience strengthening, decentralisation, and
digitalisation.

Zero-carbon thermal 2.2%.

2024 Transition JPY45bn

2025  Transition JPY109.8bn 2025 allocation report not available yet.
2026  Transition JPY7.6bn 2026 allocation report not available yet.

21 “Kansai Electric Power Group Integrated Report 2025”, Value Creation, 2025.
22 “Kansai Electric Green/Transition Finance Framework”, 10 Jun 2024.
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https://www.kepco.co.jp/corporate/pr/2025/pdf/20250520_1j.pdf?utm_source=chatgpt.com
https://www.kepco.co.jp/corporate/pr/2025/pdf/20250808_1j.pdf?utm_source=chatgpt.com
https://www.kepco.co.jp/ir/bond/bond/index.html?utm_source=chatgpt.com
https://www.kepco.co.jp/english/corporate/list/report/pdf/e2025_a4.pdf
https://www.kepco.co.jp/ir/bond/sdgs_f/pdf/gt_framework_20240610_01_1.pdf

Energy mix and structural transition

Looking at the company’s current energy mix, capital expenditure priorities, and decarbonisation
roadmap, the transition bond framework aligns closely with Kansai Electric’s stated Zero Carbon
Vision and Roadmap. The company emphasises maximising the use of existing nuclear capacity on
a safety-first basis, expanding renewable energy, reinforcing transmission and distribution
networks to support system stability and renewable integration, and pursuing technological
pathways to decarbonise thermal generation. Kansai Electric has disclosed a quantified
renewables ambition of 5 GW of new renewable energy development and 9 GW of cumulative
domestic renewable capacity by 2040.

Table 6. Kansai Electric Energy Mix - Current and estimates. Source: Company’s reports and AFI.

2024 2024 2024Implied  C3PACY 20408 Modelled ~ 2040F
Installed . A Adds / Installed I Projected
Source X Generation  Utilisation . X Utilisation .
Capacity Mix (%) (%) (Reductions) Capacity (%) Generation
(MW) to 2040 (MW)  (MW) Mix (%)
Nuclear 6,578 48% 85% 0* 6,578 85% 41%
Thermal 13,001 38% 34%
-1,800 11,201 35% 29%
of which coal 1,800
Hydro 8,259 13% 18% - 8,259 18% 11%
Renewables (ex- 4125 - - 5,000 9,125 30% 20%
hydro)
Total 31,963 100% - 3,200 - - 100%

Note: FY2024 capacity reflects company disclosures; projected changes assume ~1.8 GW coal retirements, ~5 GW renewable
additions, flat nuclear capacity (~6.6 GW), and modelled utilisation rates (nuclear 85%, thermal 35%, hydro 18%, renewables 30%);
projected mix is analytical and not company guidance.

As shown in Table 6, Kansai Electric’s projected capacity trajectory reflects portfolio reallocation
rather than material fleet expansion. AFIl estimates assume a ~1.8 GW reduction in coal capacity
and a ~5 GW increase in renewables by 2040, while nuclear capacity remains broadly stable at ~6.6
GW. The resulting energy mix shift is driven more by higher renewable penetration and sustained
nuclear utilisation than by aggregate capacity growth.

Case study: Hokkaido Electric - grid-anchored transition financing

Hokkaido Electric Power (HEPCO) is a regional integrated utility serving Japan’s northernmost
power system, with activities spanning electricity generation, transmission, and distribution. The
Hokkaido grid is structurally distinct from other regions due to its limited interconnection capacity
with Honshu, high exposure to thermal generation, and a growing need for grid reinforcement to
accommodate both renewable energy integration and new industrial demand.

Evolution of labelled bond issuance

HEPCO entered the labelled market in 2024 with a domestic green bond, followed by transition
bonds under a framework aligned with Japan’s transition finance guidelines. The transition label
enables financing of nuclear safety capex and transmission and distribution upgrades that fall
outside conventional green eligibility.

Scope under transition framework

Eligible categories include nuclear safety, inspections and equipment renewal for Tomari Nuclear
Power Station restart and continued operation; transmission and distribution reinforcement to
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improve system stability and integrate renewables; and thermal decarbonisation initiatives
including efficiency upgrades and preparatory work for hydrogen and ammonia co-firing.

Issuance profile

In October 2024, HEPCO issued JPY60 billion of transition bonds across two tranches, with
proceeds allocated to nuclear safety and restart-related capex at Tomari and to grid
reinforcement. In 2025, it issued a USD500 million labelled bond in international markets,
identifying nuclear safety and continued operation of existing nuclear facilities as core eligible
uses.

Transmission investment and industrial demand linkage

A distinguishing feature of Hokkaido Electric’s transition strategy is the explicit linkage between
grid investment and industrial demand growth. The company has disclosed plans for
approximately 300 MW of transmission and system expansion by FY2028, aimed at
strengthening the Hokkaido power network.

This grid expansion is closely linked to new large-scale electricity demand from semiconductor
manufacturing, including facilities under development in Hokkaido. These projects materially
increase base-load demand and require corresponding reinforcement of transmission capacity and
system reliability. As such, transmission investment serves a dual role: enabling economic
development while supporting longer-term decarbonisation through improved system flexibility
and renewable integration.

Installed capacity and generation mix

As shown in Table 7, the projected generation mix shift is driven by nuclear restart and coal
decommissioning. Higher nuclear utilisation materially increases low-carbon output without new

nameplate additions, while thermal capacity reductions compress the emissions-intensive share of

Table 7: Hokkaido Electric current and projected installed capacity and output mix. Table 8. Hokkaido Electric current and
projected installed capacity and output mix. Source: Hokkaido Electric and AFI.

. FY2030E
FY2024 FY2024 FY2Q24 Capacity FY2030E Modelled Projected
Installed . Implied change to Installed N .
. Generation e . Utilisation  generation
capacity e ) utilisation FY2030 capacity (%) L
(MW) (%) (MW, AFI1) (MW) ’
AFII)
Thermal 4,891 84% 38% -1,300 3,591 38% 40%
Nuclear 2,071 0% 0% = 2,071 80% 48%
+
Renewables (hydro 1,732 16% 20% 400 2,132 20% 12%
geothermal)
Total 8,702 100% = -900 7,802 = 100%

Note: FY2024 installed capacity and generation mix are based on Hokkaido Electric company disclosures. FY2030
projections reflect AFll analytical assumptions, including thermal capacity reductions (-1.3 GW), renewable additions
(+0.4 GW), flat nuclear capacity, and modelled utilisation rates; projected mix is not company guidance.

Case study: Tokyo Gas — a gas-anchored transition

Tokyo Gas was one of the first issuers of transition bonds in March 2022, raising about USD325
million of transition bonds in the domestic market. Proceeds were primarily used for the Niihama
LNG receiving terminal and related infrastructure, which helped the company to switch from coal
and oil to natural gas. Secondly. the company developed some smart energy networks and
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conducted an early-stage hydrogen demonstration project in Harumi, Tokyo. These early projects
helped to decarbonise its existing gas network. The three projects contribute to the reduction of
about 310k tCO2 annually by 2030.

The company has plans to reduce emissions by 20% vs FY2022, and 60% by FY2040, before
reaching net zero by FY2050. Rather than decreasing gas capacity and transitioning to
renewables, Tokyo Gas is expanding its gas assets and plans to decarbonise over time with
CCUS, hydrogen, and e-methane. Although this pathway is aligned to Japan’s SEP, it is
increasingly tilted towards upstream gas assets and gas trading operations (based on its recent
activities) and further away from renewables.?

Japan’s SEP calls for securing fossil interests overseas and stabilising LNG supply. While GX policy
does not aim at increasing fossil interests, it is predominantly focused on technologies that
decarbonise thermal power. However, technologies such as hydrogen co-firing or e-methane are
still unproven, inefficient, or hard to scale.

Tokyo Gas states that its transition roadmap is aligned with METI’s gas sector roadmap. METI has
even featured Tokyo Gas as part of a case study on transition finance, using the company’s
transition bond issuance as a model case. However, the roadmap’s reliance on future
abatement technologies means that alignment is policy-based rather than outcome-based,
with emissions reductions contingent on technologies that remain commercially and
operationally uncertain at scale.

Upstream investments

Between 2023-2025, Tokyo Gas has acquired US shale assets in Rockliff (USD2.7 billion) in
Haynesville* and Chevron East Texas assets (USD525 million) via its US subsidiary TG Natural
Resources. The rationale was to secure long-term gas supply and capture margins on the value
chain. This increases the company’s exposure to the US gas market and makes gas lock-in more
likely. Tokyo Gas also acquired a stake in ARM Energy Trading, a gas marketing and trading
platform in North America. This is an effort to maximise profits from trading the gas markets.
Additionally, Tokyo Gas sold its Mexican renewables platform of about 900 MW of solar and wind
assets.

On October 24,2025, Tokyo Gas signed a Letter of Intent to offtake 1million mt/year of LNG from
the Glenfarne Alaska LNG project, alongside a similar commitment by JERA. This contributes to
Japan’s USD550 billion investment pledge to the US, as part of negotiations with the Trump
administration. Tokyo Gas is also considering participating in a US Gulf Coast liquefaction project
or further LNG purchases. Recently, the company signed a long-term purchase agreement with
Venture Global for 1 million metric tons/year of LNG for 20 years from 2030 onwards. The company
has allocated JPY350 billion for overseas investments in its FY26-29 plan.

2 pPlease see AFIl research "Japan Gas Utilities — LNG exposure creates risks for bondholders", 27 Feb 2025 on
Japan gas utilities’ forays into LNG value chain.
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IMPORTANT DISCLAIMER:

This report is for information and educational purposes only. The Anthropocene Fixed Income
Institute (‘AFII’) does not provide tax, legal, investment, accounting, or any requlatory or requlated
advice or services. This report is not intended to provide, and should not be relied on for, tax, legal,
investment, accounting, or requlatory or requlated advice or services. Nothing in this report is
intended (i) as investment advice, as an offer or solicitation of an offer to buy or sell, or as a
recommendation, endorsement, or sponsorship of any security, company, issuer, or fund or (ii) to
express a particular investment proposal in respect of a financial instrument or an issuer, or (iii) to
propose a particular investment decision in respect of a financial instrument or an opinion as to the
present or future value or price of any financial instrument or (iv) to recommend or suggest any
investment strategy.

AFll is not responsible for any investment decision made by you. You are responsible for your own
investment research and investment decisions. This report is not meant as a general guide to
investing, nor as a source of any specific investment recommendation. Unless attributed to others,
any opinions expressed are our current opinions only. AFll does not take into account your own
circumstances or assets and AFll assumes no direct or indirect responsibility or liability for any
investment decisions you make, and you remain fully responsible for your own research, legal and
regulatory compliance, and decisions.

Certain information presented may have been sourced from third parties. AFll believes that such
third-party information is reliable, and has checked public records to verify it wherever possible, but
does not guarantee its accuracy, timeliness or completeness; and it is subject to change without
notice.

Any reference to an issuer’s creditworthiness or likelihood of positive or negative performance in the
current or future market is purely observational and should not be taken as a recommendation,
endorsement or advice in relation to such issuer or its securities.

AFll is a non-profit organisation that provides fixed income investors with the insights and tools they
need to align their portfolios with ambitious climate and nature targets. For more information about
the Institute, please visit www.anthropocenefii.org.
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