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S 2EERAR @

[. FROBE

REai, BERFEF A (Green House Gas : LLT, GHG LBE9) & Dbl CO2 IZfERF T % F
% jF#AMit% (Carbon Pricing © LN, CP LB&9) 2@V — TGN HEH T 27 70 —F
AHLPICT LD, SIIEHEAFE LCCPAEMT LI L EEZONLDT, WEKEME

(Internal Carbon Pricing : LN, ICP L#&$) O@H L EZ TL v, REETIE, WEOERL
LCHETLMEEL, ZNa2Mikd 2 HiE0—2L &5 CPORHEN=— A BMEICL, Y4k
FIZBPRT B BATIIZE DY — XA & L 721k, SEMAHES A7 4 & L TRV — TNEG O
25 ICP ZiGH L2516 % U CaEMEOm FIc o2 T2 EFVERIRT 5o RBEIIHES
NIZREE S D02 T 5o

I. MROERICFEYT EELHE - HEHN=—X

SAREB A~ DXL LT GHG #HHEEIRIZEH TH 5. B ESE THMEEED D 5
TLLsk, COP21 ®/8 ) 1#5E A & 2024 4£00 COP29 IZE D, 2050 £ D /1 — KR v =2 — N FIVER
VZIANT 72 25 E O B B EEASH & 222 S 7z JEENE 2035 4F F TLZ 1990 4 T 81% Hilik, EU &
2030 4F F T2 2005 4T 55% Hild, HE D 2030 4E F T2 GDP 247: 1) COz HEH % 2005 4E LT
65% Hli s 5 2 L & HIZE L7z HARTIX, 2013 4F1T 2035 4F £ T2 60%, 2040 4F-F TIZ 73%
DOHIE HIEAER &7z (United Nations [2025]) 0 BIIZ T CORFHA 2714 7L LT,
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HATIZ 9 TIC GHG HEEHIRE RN EEZ 7 LYy b E LCEDRIAET L] 7 LYy MhlESR
GX V) =71 HEH LI ERCHHERIG S ER ST b, F72, 4EM 100,000 ~ > DL E 2 HE
3 2 S OPEMEIG [T~ O ST 2026 4E2> 535 H O S 17z,

ZD &9 B ARHEIR A 7V — THER T OB [HIE OB OB & O T2 iuUIstie L7z
KRETIFERHIE, EHIERBBEMICH L, [EMHEREORIELHATLTRE (F/V—7) LN
VCTOERZL CPICHT 2 RFMEFEORENEDINL, INEH) FEO—DOPICP L \vo T X
WEH 9. 2 (FV—T) LNV TO CO2 HIHANDREFA >t T 4 THELO 729012, ICP
REMARE VAT AL LTHRESE 2 2 L ITLHTH 5,

M. (T3

(1) CP DX CRET B TR

Chang [2017] IZ X 1UE, CPIIREENA v v T 4 7o CRIBEEB BIE L ER T 57200
BURIPIBR IR L, [TIREANOMEMST] 1, EEMRT AHNED 720 O b REFNICEIRD &
5N EERRET S (ibid, p.57) .

WBCSD (World Business Council for Sustainable Development : $5:¢ 1J 5 72 B IS D 72 &> 7L
P AN&#) [2015] TlE, CP @ % A 7 24 Bl & NE B ZE0Y i R Alitg 12 X5 L, #Hfilic
fif 2 7= BB Bl e 7 70— F OPRESLIEL LT 5 (ibid., p.6) .

Asuene [2023] 1Z, CP % External Carbon Pricing (ECP) & Internal Carbon Pricing (ICP) &
L, MFEROENETAMEIZXS L TBY (bid, pb), TNOHOEEMNERAEEICHERT LI L
METYRAE > THEETHS L L7z (ibid, p.1)o

ZZFTIE, ECPEICP#IX45 L2214, Porter and Lande [1995] THEE SIS L H 12, H
fliEA s N=2 a3 Y OFMIEELEEEL5 2 50T, ECPOBIEICP % iFH L723¥0 A
I NR—=a yEFAODITAURENE VI E O RELE LTIE%RS %V,

BRIEE [2023] T, CP % itk & RO H M ) ALAIZ XS LT b, filisk % BI7R1 CP

(BE =R | & eFERD) BRI CP (A Vv F—Fi, A4 FIT (Feed-in Tarff @ FRATIHE
IOV — O EEAmE BRI ), et 18, REOBEBNZI) iz R L7 ¥ —I12 X
L7 LYy MR E ICPIZX 4 L7z (ibid, p.7) o AFRIZICP Z# HfHE LT\ 5,

(2) ICP DEFREBAMRICE T D5(THR

WBCSD [2015] 1%, Shadow Price (LLF, SP & W59) & jFEif4: (LLF, Fee &LH5d) o2
O ICP 23 L TWwb, SPIE, & LIRERRT A OHEH AR, ®FEIZL > TN 2
ALERDEOIE, NENIC—DOfits % REIMNTLILE, ZOITAEEHTL—DODOF

1GX =7 k2050 8EDH =Ry Za— I VEBREMAEEL WL T, GX~NOkEZ T, BEBLD
FRA B B RN 2N EE % HIg T RES RO % 179 SEESE - L ICHBT 25 THh 5
(https://gx-league.go.jp 2024 £ 12 J 1 HHI'E) o
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Bl ), W2 EEOME SR ERRED 700G Lotk (SP) o H3$1iEH
ELTEEIZEN, PHEREMEICEE L7210 A7 MEl, MR BB IR L 2980 7% —F
Bl ENTELELTWS (ibid, p6)o & o TEIITEBENELHE % LT 2 litg &
LTHESNLODTH S, Feeld, BUTOREMNRT AL REZ WS T —2Df T4 7
ELCIERE LA (ibid, p.8)o

Harpankar [2019] (X, SP & Fee (21 2 C Implicit Price (IP) I22WTLEKLTW5H, I
FEEDRZNET ZDOHIHIZ VL BRI NIV TEE SN, ®EL b 4720 offitkix
HENREATAORFHREHTH Y, FFRIIBVWTHRENETTLTHA) L LK INL B
FOBRREIZE SV THRDO NS ELTWA (ibid., p.222),

F[2022] 1, 32DICPD XY v b EMERZEIL T5 (ibid, p121). 7z, ICP D&
AR %, ERTH L OMENERH % T CO2 HEt&E & OBRTHT L 72 FEiEZER 7V ¥ &
T Fee DFHERFIFFZE S 502 L7z (F [2023] [2024]) o

BRBT4 [2023] C, SPIXEE T & )V F — % (International Energy Agency : IEA) % GX
) = 2B LRI OS2 B89 4 SR L7z, IP1x, CDP (Carbon Disclosure
Project) |ZREHR & N7z[FBEMALOAIE DN F~— 27 R0, Bl FEE & M2 3% 1 mly 724
HHEICBVWCHEDOEEREISEEE G272 TH A ) ICP LNV b H S 7 fifits, COz Hl
EAE & BRI S X o THIRMICE M S NAlE 2 e T 5 2 D IRESN TS, Fee
2OV, EERAVEILINTBY (ibid, pp.99-103) X 512 Fee 12 L 2 & & OB -
2T, (EEERAO) 7Vv—7H OB RG] (Internal Trade © JUT, IT &Bgd) D5
MEDFRREN TS (bid, p104), 72720, ITIZOWTIEEENRET VORRIE LR,
AR OMBEMEN RN E NS,

(3) CP O&EHRICEI T B 5EiTiFR (HRHEE IBHE)

_EHI[2006] 1%, EUETS (WHMNHEHEIGHIE) OifT4 %, $REEIE ORI % —fi
L L 723l & $27R L7243, 2004 4F 12 HIZAR SN RIEE 55 35 [HElite] (IFRIC3) 135
&7z BEEEE [2007] 1%, HEHBEGIZOWT, + 735 » 203, R RE L0 (R
ik & Wefilids), CO2 R #e FRRak: Rl & BEfili) D5 DOXFHLIE A IR Lz, =ik
[2008] (%, IFRIC3 & IL#E L C# D% O#EE T PwC & IETA [2007] & TASB [2007] THRH ST
WA 2007 70 —FOREEHS L7z (ibid, pp.26-28). FFF: [2008] (£, IFRIC3 73fEHIE
§1CH B0 ZAE ORFIIEE L e T O 1AS38 [ |, 1AS20 [BUfFfiBh 43
K OBUHA S OB OBR], 1AS37 [5]44, MEABB X OMBEEE] (I L CaEHLE
ARELL) ELEZAILTFEIE L TV FR L (bid, p.71) 6

TN - #F [2024] 1, IFRIC 323AEEN TS 20 4EDOM, CPIZBT 2 %48 - EHN%
HREHEFEICEE SN TwL w2 b E Lz, LaL, ZOMICZS IFRIC3 A9 & /- ¥ H O



—D L LT, BERERDERICAER L 2WIBRIENZEDF v NT v Z[/LOBEE = HIF T 5
(ibid., p.47) o

(4) CP OLEHRICRIT B5E1TiRZE (ICP BhiE)

WBCSD[2015] Tid, ICP IZ&3EHBEIZB 1T 2 WBEAYETHIRE 7 0t AR Y A7 v AT X v b
LV LTBY, BABKEBREIEICBWTEENICENPS TONLEELDHL L LTS
(ibid.,, p.8)s —HTHEFRL =¥ 3 Y NOMARAALHBMETE O~ AT A2 b LTS
N, ICP OH T Fee I 5-OFHE T NV — THNORFPHFERIRSF 7€y b 2747
ELTHMDELTWwA (bid, p1l). SPIRIEFOREFER T T U —FOPIC—RFEDHL LH
FEIM 2 L HNE TGRS BRIE 2 EOEERRE S 20T Y-V Th L E L, HilifkoEH
MMM OB E RIE L T (ibid, p.10),

Microsoft ® X 9 |2 Fee = xf G2 HESMINL, 77 v & L TERERE - HRERE
WIS 2B L s Tw A (ibid., p.12, DiCaprio[2013], B854 [2023]) -

T [2022] 1, ICP OEHERIE LTOEMIZOWTHEERIEOREMN 2R L2705, 2
OORBRIHHERN* X v v 277 b L THlARA TIERBEMIEZ iR L2123 &k
Vo ZOFRMRICIEY v 7 A=V FEFBBINTES T, PHEBEHORED-DI125 % L7z ICP
13245 EU-ETS O ilitg 12 2022 -6 H 6 HO AL — b (11—u=140H) L TR
D7zDHATH A (ibid., pp.115-118) TNEF v v 277 b & L CEBICIE#ET 5121, HEH
BEENZ L > T CO2 P EZTTE T 2MAD, b L A TO CO2 Iz E b7 ) HE
TG % Fee |2 & 2 XHETHL NI T H2HHMANPLETH D, F72 Fee DR 258 L TH
SO ERCFHEBERIBEEOBHTFREOME (FHY AT ANO/E), 77 2 A0 ALD
Automotive & HARD T 1 A TZ BT L2 FHETOMFEBEG L OEFNZ L B4 vy T4 TV A
TAZOWTLENRL, YAV AN -3y ba—)b& LT ICP OHE % 5@ L T\ 5% ICP
DEARN 2 3B ST EREHIZ OV TR RFROBES VR v e L, BEYRET IVIE—HO
PEOHEFZBRCTRIERL EETH S (ibid, pp.118-125, T [2024]) o

(B) RIBAICKLDHA RSAVDY—A

BrdiAg [2023] Tld, HEERPEOIRLEE L L TO ICP OFEA R LM ST 575, Fee
R IT~OICP DM b MEIZ L TWw5 (ibid, p.104), ICPEAEEFHMIEIZB T, ICP IS
EBHMNATEIOLEF 2V LELZEMWE LTWAZ LT TONTEY, EHIAERRE SO
A, ZBAIZERFEFMY AT 2128 WT, ICPOY ATV AL k- oy ba— VEEPIF IR T
W5 (ibid., pp.188-219). ICP #2327 )V — WO IT IZHEH L TREENEEKDO T v v v 27
O —OHNIREAR T A MEOTRANZIL THET VIOV TUEARRRTIY FiF 5,
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(8) CP DK#E(CEEY DTN

World Bank Group [2023] Tl, 2023 4 4 S CorHEH & PEH =G| OMENEIZ US F
VWT61~12 FVv7dT, 1 hr4772)US FV=145HTHETLE, BLZ8845H~
17,690 [ & 7 2o Manjyot [2017] 12 X 1L, ¥ % F— 75 4 A XBATO B AHER T 2 flifs &
DECEME X, 72& 212, High-Level Commission on Carbon Prices [2017] THE/R & 1727k
1%, 20204 T40 FV~80 FVZdDT, 1 K= 145HT#HET S L, 5800 H~ 11,600 H T
8,700 < 5y, 2030 4£T50 KV~ 100 KV T, a1l Fv= 145 HTIKET 5 &, 7,250
I~ 14,500 FI T35 10,875 FIK H\w bk by IO ERIET 5 & 2025 EHFHETHO 1 b 24720
10,000 Fid, SIS DOFREE TN E3b 5 (PR [2025] DXFE 2 b ZH) . DUEOFHE G
Ti&, CP % 10,000 [~ 18,000 M & AKET %o

V. £RIIV—-TARESHBEICHIFS ICP DEA

ZITIE, RETSN—TNFHESHBEIZBI S ICP OFHFEORENIZL > T, FliE, Fvv
Yazu—, BRIAZXAMNEAWE YLD LD EBGEL 2. 77— A 1~ 3 OWGIH AR, #Eq
ABNEIKRDOEBY TH L, KFHLIEI CO2 HEHH R R (Rpli:) 2 HVwTw2 (BiA
[2007]) o JPA X % Japan Allowance DI T, HARIZBIT AP L W) BREOWERH 2 £,
F 7z, RFELAHEL R L RFIAHIE & OFE % B EE R o8 o 538 E SR EE 2 AR B 4 A
SR ERANOIE: & &5, BUFRHAEED O M EBR~OIRE & L7z,

[PERHEHREIE [ of%F 77— 2 1]
X 14E7/1 BUFD» Ot Szt o 5 5 A FET 44012 100,000 k>, B FHE TS
100,000 b > % ZNE N TR T 50 RO AIEMIME L 10 TFHTH S (A
B &L ICODHER) .
7/15 B HFHETEMADHNE L ) HEHEH 20,000 b 2% 13 THTHBAT S (BOOHR).
8/15 B HHET4411330,000 + » oHEHF% 16 TH (MBI HOXIEM) <, AFHET
£HE1220,000 b >, AHROPEHERG T2 10,000 ~ FEHIT 5, AFHET S
(320,000 ~ > ZHG|HOKIEM 16 TH% ICP & LT BHETSHALHAT S
(A®@, BODH)
9/15 A FHZET-&4H1Z 30,000 + > OFEHHAE 16 TH (B HOXIEME) TEHT 2 (A
@D o
X 24£3/31 B H  RREFEMPEHEERT O RS OFIZEZ 1T (A, B LI2@0
IR o AIEMIMEIZ 16 THOFE £ THh b, AEFHPET =L AFET 24 70,000
LY, BEETFAH 100,000 > THD (A, B EHIZODHER),
4/1 BB OEHIFHL S 2179 o B FHEF AP 5 % LR 16 T 1 T
A5 (A BEHIZ®ODHR),



T—R1 ASBEFERUHOMLR (B FH)
(Eval % B =] & %
@O X1 4/1 JPA 1,000,000 B2 AT%5E 1,000,000
@) 8/15 JPA 320,000 RefEe 320,000
® 9/15 IREFESE 480,000 JPA 330,000
JPAFEENZR 150,000
@® X2 3/31 JPA 450,000 JPAFTH M ZR 450,000
® B {158 1,000,000 AT ERER 1,000,000
PEHER 1,120,000 IPABHIZRTS 1,120,000
® X2 4/1 JPAMEHETS 1,120,000 JPA 1,120,000
T—R1 ASBEFERUHORIEEA (B FMA)
JPA EIRpaESS kA
@ 1,000,000|® 330,000 EiEa 1,000,000|® 1,000,000
@ 320,000 % #A#&#t 1,440,000 JPATEHIZS
® 450,000 EiEa 150,000|® 150,000
1,770,000 1,770,000 JPAFTHZE
BUEAREHL  1,440,000|® 1,120,000 BB 450,000|@ 450,000
1= 320,000 IPAERIZRTE
RE&ETEE RARHGEE 1,120,000|® 1,120,000
® 480,000\ 320,000 ® 1,120,000 |5y HA &L 1,120,000
KRR 160,000 B R
480,000 480,000 BEHEA 1,120,000z {49 EBEz 1,000,000
BURRHEM 160,000|7% = 160,000 BHARTRE 480,000|JPATE 1% 150,000
BEHEA JPASFMzE 450,000
® 1,120,000 |18z 1,120,000 1,600,000 1,600,000
IPATL S 320,000 —¥%9 5
ReEEekS 160,000

480,000
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T—21 BERFRHEOMER (BAI: FMA)

(vl & % =] % %

@ X1 4/1 JPA 1,000,000 T3 (148 1,000,000
@ 7/15 JPA 260,000 HeES 260,000
® 8/15 lR&TEE 480,000 JPA 315,000
JPATEANZE 165,000

@ X2 3/31 JPA 495,000 JPAFHHZE 495,000
® BURF A48 1,000,000 AT EIRES 1,000,000
HEHER 1,600,000 JPAEHERT 1,600,000

® X2 4/1 IPAMEERER 1,600,000 JPA 1,600,000
JPA 160,000 HEES 160,000

T—A1 BEXFIUHORIESLA (B : TMA)

JPA TS RIS
@ 1,000,000/® 315,000 8% 1,000,000(® 1,000,000
@ 260,000 &A@ 1,440,000 JPAGEIZS
@ 495,000 182 165,000]® 165,000
1,755,000 1,755,000 JPAFHIZE
BIHAEAE  1,440,000/® 1,600,000 {828 495,000(@ 495,000
® 160,000 % 0 JPAE IS |
ReTas R 1,600,000[® 1,600,000
® 480,000[@ 260,000 ® 1,600,000 78R4 1,600,000
REHEE 220,000 B %
480,000 480,000  PEHEZTA  1,600,000[%H5®®Es 1,000,000
HiEpERA  220,000/® 160,000  @meszsmss  60,000)PAZSHIZ 165,000
%S 60,000 JPASHEiZ 495,000
BEHER 1,660,000 1,660,000
® 1,600,000[#82% 1,600,000
—HT 3
IPATEES 0
ReTASES 60,000

60,000

= A 1 OFRAEH 7 FEBFIGE L A KL OB 25 4246 480,000 T-H & B 1 il 2 5 42 4
60,000 T-H D &5 540,000 T-H & 7 0, Z AUt JPA ¥ 45 320,000 -1 (B #11% JPA
DL 0 THZOT, EHIWIZIZAHORKS) LBEHSKRE AR 220,000 THOEGHAIZ—
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B3 Do JPAIZ10% DEART A MHHESNL L, EAT A MEIZ 32,000 TH &4 20T,
SALIFR A4 = 540,000 T-H — 32,000 T = 508,000 T

L b HaRam e FEHINCEE T &,
A FETF SO LFIHE = 480,000 T-F — 32,000 T-F = 448,000 T-FJ
B F3¥ 1 &AL 0 R AT = 60,000 T-F - 0 T = 60,000 T

LB

[NERHRI R [ DR 7 — R 2]

X14E7/1

7/15
8/15

9/15

X 243/31

4/1

BUff 2> & 8 S g0 5 5 AFEF 24112 100,000 b >, BEEFRFIC
100,000 b > % ZNENIEME TR T 5o SKMFREOAIEAMEIX 10 THTH 2 (A,
B £ L ICODHFR) o

B HE AWM L U HEHAE 20,000 F > % 13 THTHAT S (BRQOHR).

B H¥E 1744113 30,000 b > oA 16 TH (B HOXIEMGE) T, AHET
£4E1220,000 b >, AAESOHEH R [T 5512 10,000 b 2 FEHIT 5. AFET A4
13 20,000 » > & HUG | H OKIEAMNE 16 T-H% ICP & LCBHETSHASHEAT 2
(A®, BODHFD

A FFET-2HE1330,000 + > oFEHHE 18 FH (NG| H OAIEAME) THHAT S (A
@D R) -

FEH AR MR S PR OB TR E ORI 2 2179 (A, B & HI2@af:
o RNIEAIMEIL 18 THDOF FTh 5, AFFMPEL =L AFEF 470,000 b >,
B #7441 100,000 F > TH 5 (A, B L LIZODHR),

PR O EHIFHE & %179 o B HETSHIEHEHMA LS % A% 18 T-H ot
HBrOEATS (A BELIZODHR),

T—2A2 ABRFREOMER (BAI: FH)

=Vl & % =01 & %

@ X1 4/1 JPA 1,000,000 TS (14E 1,000,000
@  8/15 JPA 320,000 HeEe 320,000
® 9/15 B&FES 540,000 JPA 330,000
JPATERNZS 210,000

@ X2 3/31 JPA 630,000 JPASF{EIZE 630,000
® BRI 148 1,000,000 RATH RIS 1,000,000
HEHEMA 1,260,000 JPAERET 1,260,000

® X2 4/1 IPAMEHEE 1,260,000 JPA 1,260,000
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TF—2A2 ASBXRFRUOBESRA B : TM)

JPA RS DR R
@ 1,000,000(® 330,000  $8% 1,000,000[® 1,000,000
@ 320,000k #A##  1,620,000 JPATERIZE
@ 630,000 182 210,000(® 210,000
1,950,000 1,950,000 IPAST(E2S [
BUEREH  1,620,000|® 1,260,000  83% 630,000/@ 630,000
%R 360,000 JPAMEHET
BefEe RE@H  1,260,000(® 1,260,000
® 540,000(@ 320,000 ® - 1,260,000(788@ 8 1,260,000
RERfR 220,000 B
540,000 540,000  HEHEA 1,260,000 %®Hz 1,000,000
BUEARE 220,000 5 220,000 RENSEIRS 580,000[JPATEHIZE 210,000
e 28 P IJPASHAEiZS 630,000
® 1,260,000[82% 1,260,000 1,840,000 1,840,000
IPARE 360,000 “HT 3
ReALES 220,000

580,000

F—2A2 BEXRFRMEOMER (BLI: FMA)

=Vl & % =] ® %

@D X1 4/1 JPA 1,000,000 BT 48 1,000,000
@  7/15 JPA 260,000 BE&ES 260,000
® 8/15 WE&FES 480,000 JPA 315,000
JPASEHIZE () 110,000

JPAFEHIZE (A1) 55,000

@ X2 3/31 JPA 675,000 JPAFTHHZE 675,000
® B4R 1,000,000 AT ERZE 1,000,000
P EA 1,800,000 IPABRIZETS 1,800,000

® X2 4/1 IPAEHER 1,800,000 JPA 1,800,000

JPA 180,000 ReHEE 180,000
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U—22 BEXRFHOBESRA (B : TM)

JPA AT ERE
@ 1,000,000|® 315,000 B2 1,000,000|® 1,000,000
@ 260,000 HA#&#E 1,620,000 JPATERIZE
@ 675,000 B 165,000|® 165,000
1,935,000 1,935,000 JPAFHmZE
BUEAfREL  1,620,000(® 1,800,000 B 675,000|@ 675,000
® 180,000|7% 5 0 JPAMERIZETE
B&ES: REBEHL 1,800,000|® 1,800,000
® 480,000|@ 260,000 ® 1,800,000 B 2R % 1,800,000
REARERL 220,000 B &
480,000 480,000 HEHHE A 1,800,000z {44382 1,000,000
BRI 220,000|® 180,000 BN EERE 40,000{JPAFE#1Z5(PY) 110,000
o) 40,000 JPAFEHZE(51) 55,000
HEHEA JPAGHfZS 675,000
® 1,800,000[3& %8 1,800,000 1,840,000 1,840,000
JPAES 0
BeEekS 40,000

40,000

= A 2 O R EBFI L A KO MR 5 424 580,000 -1 & B+ o> b Fl) 25l 43 4
40,000 T-F DA 7D 620,000 T-F & 72 b, ZAuidiitho JPA w47 360,000 T-F (B i JPA
DFEIE 0 THZOT, EEMWIIZAHOKE) &BEHERE S 260,000 THOEHAHIZ—
Y 5o JPAIZ10% DEARTA M REESNL L BRI A ML 36,000 M E 7% 50T,

LA AR = 620,000 T-F1 — 36,000 T = 584,000 F-]

Ll b BRI EFRHINGIRET S L,

A FET AT OFEAFE = 580,000 F-H — 36,000 T = 544,000 T

B FH¥E TS0 AAE = 40,000 T-H - 0 T-H = 40,000 T-H
L), =1 EHART, &N EBEHSERS EEAARIENL T2 00, REOR
EMi#%E2S18 FHETEA LA LT, PHEEICAR 2HO AR E RS &I HEA LB
DT, BEHES LEBAEOFIMEENTELTVDE I LD 5,

A ETESERS 7—A 1 220,000 -1 =7 —22 260,000 FFH 40,000 FF¥0

AR AR AR r—2A1 508,000 T =4 —A2 584,000 T-F 76,000 TFEhn
At Bl4eTES r—2A1 160,000 TH =4 —22 220,000 T-FH 60,000 T-F3#0

Bt BlafEae ry—Z1 60000 FMH=47r—22 40,000 FF 20,000 FF4
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At BRAFIE r—21 448,000 T = 47 —22 544,000 T-F 96,000 T-HI 0
B#: FEAFIE r—21 60,000 TH=%—22 40,000 T 20,000 T %
b L, BHOAES 10,000 b >z AORF G OHNEITHALZE L2689 250
[FERHEI RIS | %] 7 — A 3]

X1HE7/1 BUF» O SN2 H 0 5 6 AF¥ETS4112100,000 ~ >, B HFE T2
100,000 F > % ZNZNEME TR 5. RO AEAMEIE 10 THTHL (A, B
ELIZODMER)

7/15 B FHET-SAEIHE L D HEHH 20,000 b > % 13 THTHATS (BQODERR)

8/15 B HET-£4L1330,000 + » oHEHF% 16 TH (MBI HOXIEME) <, AFHET
24112 20,000 ~ >, AHEBOHELEALG 512 10,000 b Y EHIT 5. A HETF ST
(20,000 ~ > ZHG|HORIEM 16 T % ICP & LT BHEFSHALEAT 5
(A®, BOD),

9/15 A 744113 30,000 b > O Fe% 18 T (WG H O AIEAME) THRHT 2 (A
@D o

X243/31 EH RAEEHMBED SR OB RS O 2 2179 (A, B &b iZ@oft
FVo AEMIEIL 18 THOE FTh S, WAEFEMPEHEIL A FHETFH4 70,000 ~ >,
B #3144 100,000 h > THASH (A, B & HIZODOMER),

4/1 HEEBOEAFHRE 21T (A B L L IC@ODER) . AFFE TSP 45
5D 510,000 b & BT 8/15 BUT B O A IEAMiHS 16 T-1 % ICP & L
THRHTH (A BELIZODHR),

T—A3 ASBRFIRHEOMER (BLI: FA)

(Epal & % = 9al & %8

@ X1 4/1 JPA 1,000,000 BUF 3148 1,000,000
@ 8/15 JPA 320,000 BeES 320,000
® 9/15 R&TES 540,000 JPA 330,000
JPATERIZE (41) 210,000

@ X2 3/31 JPA 630,000 JPAFE(EZE 630,000
® B AT4E 1,000,000 TAIHEEZE 1,000,000
HEHER 1,260,000 JPAEHETE 1,260,000

® X2 4/1 IPAMEHRIZER 1,260,000 JPA 1,260,000
@ HeEs 160,000 JPA 180,000

JPARERE 20,000



12 Bt 504
T—R3 ASBEFERUHORITEA (B FMA)
JPA AR ER S
@ 1,000,000|® 330,000 B 1,000,000|® 1,000,000
@ 320,000k #5485 1,620,000 JPATEHNZE
@ 630,000 B 210,000|® 210,000
1,950,000 1,950,000 JPAGHTZS
BUERfRE  1,620,000(® 1,260,000 B 630,000|@ 630,000
@ 180,000 IPAMERZTS
%S 180,000 R P ARL 1,260,000|® 1,260,000
H&EE ® 1,260,000/ 1 A 1,260,000
® 540,000|@ 320,000 B &
RERHEAL 220,000 HHEMA 1,260,000 (5244 £Ez 1,000,000
540,000 540,000 JPARIERE] 20,000|JPAZEI2E(41) 210,000
BRI 220,000|% = 380,000 BHARTISE 560,000 PAZTMZE 630,000
@ 160,000 1,840,000 1,840,000
HEHEA
® 1,260,000(382& 1,260,000 —H9 5
JPATRS 180,000
ReEake 380,000
560,000
T—R3 BEEFEUHOMLR (B : FH)
(vl % % =zl &
D X1 4/1 JPA 1,000,000 BUR A48 1,000,000
@ 7/15 JPA 260,000 RefEe 260,000
® 8/15 IETEE 480,000 JPA 315,000
JPATEENZE () 110,000
JPATEANZE(HV) 55,000
@ X2 3/31 JPA 675,000 JPAGTH %S 675,000
® BUF 2148 1,000,000 AT EIRE 1,000,000
BEHER 1,800,000 IPAERIERTE 1,800,000
® X2 4/1 JPABHIZEE 1,800,000 JPA 1,800,000
@ JPA 180,000 RE&Ee 160,000
JPARERE 20,000
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T—2A3 BEXRFRUOBIESTA (B : TM)

JPA bisEa 1,000,000|® 1,000,000

@ 1,000,000|3 315,000 JPATEANZS
@ 260,000 AR 1,620,000 B 165,000/ 165,000
® 675,000 JPAST{iZ N
1,935,000 1,935,000 B 675,000|@ 675,000
BIHBREE  1,620,000|® 1,800,000 JPAEHIETS
@ 180,000|7% = 0 SRR 1,800,000|® 1,800,000
HETES ® 1,800,000/ BTHA#R 1,800,000
® 480,000|®@ 260,000 B &
RERfERL 220,000 HEHE A 1,800,000|5 (4535 1,000,000
480,000 480,000 P 60,000|JPASS 2025 (79) 110,000
AUHARRE 220,000|@ 160,000 JPATEEDZE (41 55,000
%S 60,000 JPARERE] 20,000
HEHER JPASTfiZE 675,000
® 1,800,000|182& 1,800,000 1,860,000 1,860,000
—H%9 5
JPAES 0
BeEeks 60,000

60,000

br—2 313, BAHAHEHEO RIS 10,000 b v & ARABHEASEA L& XD ICP &[4
TAFETRAPOLHBALLLE, 2F ) AFET SO BHETSHORFTNONHPEHE
BEINE—DICP THALL/zE &, Flig, FrviaTdu— BRIAVNEVPEIEbLLNE
RLTWb,
RO - At O FI2E 13 580,000 T-F 7 5 560,000 T-F & 7% 1) 20,000 T-F kA L, Atto
B AR 41 544,000 T-F 22 5 542,000 -1 (= A 45 50 4% 45 560,000 T- 1 — JPA #% % 180,000 %
10%) & 7% 2,000 T-H (= 544,000 T-F — 542,000 T-H) #4595 Fv v o 70—
(Bl&TH&280 = 380,000 F-F — 220,000 F-H = 160,000 T-F) 3 %728, AftoFEAMfE 1L
3%, JPAFEPIE 20,000 T-H b Ml F#E T SHEANOBEEREOFEBE & L CHFETUE, oh
RO E —BT B, 2F D,
A KO BRI ERE % Ik L 225 AR
= R 359 43 4x 560,000 T-F + BREEETHLFIZE 20,000 T-H — JPA %A 3 A b4 18,000 T-H
= 562,000 T
EEZDE, FRAEFZED 18,000 TH (= 562,000 T-F — 544,000 T-H) A1 5 & 5HHi§ %,
BHIZJPADEAR I A NEANSE O HDOT, FlZEd ¥y v v a 70— EAFZED 20,000 T-H
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N % (= 60,000 F-H — 40,000 T-H). mtloFZEAFHI— 2 2 3 3 3 620,000 T-H T
RS, r— A2 BTy —Z31EF v v ¥ a7 10— 180,000 T-F (= 380,000 T + 60,000 T-
M — 220,000 T-F — 40,000 T-F) 380, &A= A MEEA 18,000 T-MiEA 5 20T, Hebido+
7y b ERZERELCTHERAFZI 18,000 T MBI L, &¥EMED0 T2 E05bh b,

V. FEN/cERE

BTN —THNIZBIT 5 CO2 DFEFEFSAMMENI ICP ZiFH T2 2 &I Xk o T, Afif
DI FICE#T 2 L VI RBENA ey T4 752060, EEFHD AT AICOEEEZ L7205
TN H D 2 L 2 R THL I TE 2,

SHROBEE LT, ICP Y EMICHRIRILIE D 5 0o 728 21E, ICPEORIMDO—D L LT
IRAHIRE HEEDO O OMmMNET VIIHETEX 00, $72, ICP 2iFH L g EEE
LMY AT LA OMEETVOMBELLELE 2L, INITEID ) 2H 50 5 KIITHE T
E P ENG RSN ET NV OBESCHBRE L DY v 75 — D ORERALIZOWTIE, FIFTH
k5,

AR, 2025458 29 HA 6 31 HIZA U THEAE CHIKE S W7 B ASHA SRR RS
EAZICBWT, HllEE L THE LZNRERLE L TELDb0TH L, BREOHHK
ICZOWEBMHY LTLL Y EHEL EIFEd,
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Blue Finance in the Context of a Sustainable Ocean Economy
Theoretical Foundations, Capital Mobilization, and Governance Challenges

N I /N

AREGE, R R R EREE O FEBUCMIT T, TV —23 ) I - OHGmNERE T V-7 7 4
FURABILEREE AN Z AL ERAZER L, ZOHIBENEREEEFPES ML
LRHBET D ROV ATAF TN T 74 F A, F& LT LOSBEEBRR A
REL AN F— 2 IIHR L TE 72— T, ERRImOKE %2 5o, [EHFHE, A2 aRE,
B5. R OER %232 BMEES X WK Y A7 213, ERlO ZFRITEMAIZ BT
MEDFENTI b o7z ZOMENEANORILE LT, AR ROFR e 2 FIH & 7
ErHNETETN 23/ I-OMEPHEL., TNEEETIHENFERL LTI V-7 7
A F P APE L Twb,

ARTIEET, 7V —13/ I — % BRERIZHED C LEPIRBIY 2% AT 4 8 LT#E
D, ZOMFA R, Batk, B L OHE —EREOMERGEEL BT 2, RIZ, 7V —
TrAF A%, RERELERTHICEWGERHTRRZ ISR T 2 HERREE L LTI
TN—=FRY R, Th—u—=r, TLY K774 F v AL wolz EE R EMFEOME L EE % K
5. &b, BFEE LE ORI B CHI TR RE R ER A 0D IS EH
L. MEROEREY AT AW HEN L EEFERNN L, TNV—T 74 F Y AL BHMEDE
FrimlLbo

SIZARE, TNV —T 74+ Y AO RN ER %5l 5 BT, Ba L mAEEL O
WA, BI OIS Y A LOREEBETT 5 LEEE R T 5. BAWIZIE, FHREON
AL E V) ERbRSA IS, WEMEEENY) A 7 FHEO M E U A HI R EE, HEEE RO
BMEVERPED A 2827 MIEOREEYE, 25T LY K7 74 F 2 A28 5 8GR 7
FIITA LT T MD) AT HmE LTHIRT 50 ARRIE. TNV—T7 74V A% b5
e SREREEE LTI R, RSN TIE R  BREARE L THER L. BN
B - HEML V) T A% L2 BHENT T0—F L LTHEDITAZ &2 LT, 5HBOEH
1 - FERERYTFZEIC ) 72 FERRE RO A 2 SRS %
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This paper examines the theoretical foundations of the blue economy and the capital mobilization
mechanisms of blue finance, with the aim of clarifying their institutional significance and limitations
in advancing a sustainable ocean economy. While sustainable finance has developed primarily
around land-based climate mitigation and renewable energy, aquatic systems — covering most
of the planet and underpinning climate regulation, food security, trade, and coastal livelihoods —
have remained largely underrepresented in mainstream financial frameworks. In response to
this conceptual gap, the blue economy has emerged as a framework for the sustainable use and
conservation of marine and freshwater systems, supported by blue finance as an operational
financial mechanism.

The paper first conceptualizes the blue economy as a natural-capital-based, cross-sectoral economic
system and reviews its global scale, urgency, and socio-ecological interdependencies. It then
analyzes blue finance as an institutional apparatus that translates environmental objectives into
actionable commitments within financial markets, focusing on key instruments such as blue bonds,
blue loans, and blended finance. Particular attention is given to small and medium-sized enterprises,
which play a critical role as on-the-ground implementers in coastal regions, especially in developing
economies, yet face structural financing constraints under conventional financial systems.

Beyond describing instruments and mechanisms, the paper highlights the need to assess the
theoretical coherence and governance challenges inherent in blue finance. It identifies key
issues including the internalization of environmental externalities, institutional tensions between
inclusiveness and credit risk assessment, the complexity of impact measurement in marine systems,
and governance challenges associated with exit strategies and potential crowding-out effects in
blended finance. The analysis suggests that blue finance should be understood not merely as a
set of new financial tools, but as an evolving institutional approach that reconceptualizes oceans as
essential natural capital rather than externalities. By integrating theory, finance, and governance
considerations, this paper provides a foundational framework for future theoretical and empirical

research on sustainable ocean finance.
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FUHIC

#E10FELLLIZD2) RO AT 4 F TN T 74+ ATBHEICFERL CE /2, 0D
I 7N =R RRZ) = ra— Uik, BEEOR & BRI & A O A R & el T b
LTERL, FETREIAVF -, TAVF-R, KKFEAS 277 EvoloipBAoirgx
KELHEML LTE 7 (Asian Development Bank, 2023; International Finance Corporation, 2025),
INSHOERMTFFIL, [RELERA TG ETAREREICH LT, A=A L2 B L TE
KEEBETLHEN) HTRELRERELT LT TELFHIITE %,

Lyl SOHRAT4FTINT7 74+ 2 ZAOMERIZIE, BEEROHIFRDFAE L Tz 2,

[PRETREARRE| & LTEICEESNTE005, Hbk, #HERE, BERA 7T L 0vo
oIS LOBRKRY AT ATH 7oLV HTh D, HERERMO 70% L % EHv, SUERE,
RIS EIBSE . AV —His, & OISR EHISORFIES) & A SIS EEY 2 CE
FEBLORKE—T bR AT A, YAT AT TNT 74 F 2 AP OB AIZB
W, T2 BERAL - L X T 2 % A > 72 (International Finance Corporation, 2025) .

C ORISR E O SIYPUE 0§ 5 BIEEHRA, TFEEHISEE > Twb, [EZLEBOHETT
VZAE D W B AR OB, ZERROME . WEH R OEIMLIE. R ) — v
T 7AF AT TIE IS TE R WHEENTRVETH 5 2 LWL NI R ) 225 5 (Asian
Development Bank, 2022), Z 9 L 728D 2 Z28, REOH.LT - THDL T IV—T 714
F YA ENLEERE R o7,

TIW—=T7A4FVRER

TN—=T7AFyALE, B X OPKIEE SO RO T RE R, fRe, 2L
ThHEZX 2522 HME LT, AEE L RIERLMAEDE LY OMERWICEE T 57
OGS SN 7- &8 T3 %, International Finance Corporation (IFC) (2025) (. 7 )V —7 7
A F Y A%, KIERERIIWNT S [ERGEZEL AT 5 2 & (do no significant harm) | %
Seth e U, iR a 1 ERERAIEA O IE D E# % £ ) BFEE) 2 #5012 308§ 5 &Rl
Pelmn b LCTEFRL TV 5,

COEFEDVPRT LN, TV=T7AF Y A& BEOT) =27 74 F ¥ A% KI5 ICH
FUCHEIR L7 O TldZ v, W & Ok, TRBIE &t 2 AR B MR 2 . HHBipT g
AR EREE L CERISNTEAIIBWT, Bl & IR R 2R EE LTV,
F 7. EBOEEGE) & SRR A ERERPER-ICEG T2 L2k T AfEED
EEICHEMILL T, &) L2, TV—T 74 F Y RAEFATAFTNT 7 A F Y AD
HGETE Tl L KIS A7 2L L 72z o sl & L CREER I 2 L ER R R LTV 5
(OECD, 2020; Voyer et al., 2018),
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TN—=T7AF Y ARML72h T T — & LTIR—Z LML KIS AT AH5EE LT
5 HEOMENEE 5 O EMT O N D, WEEB KRR, KBNS Wi R /KR
LA MR, 5 BUE, S SRR REEEE) & Vo 72RO T RIRE IS S A
TWho INOLOERIIHEINEHE L 2035 AREROBIEN 2T S TH h . B - B3R
AT N TIERIESNEETH 5 Z & D3EH S LT % (Bennett et al., 2019)

COEIZHE L T, Uitto (2019) 1&. HR Y A7 4 & ABIIEA BRI OO W25 I B
B BUR R G ORI B\ Tld, B 2 RER BRI BCRIFE TIEIA T TH 5 2 & 2 47
FLCTVbe F@wZE7TN—7 74 F Y AZEER 725D TIE RV, BRY AT 4L At
EHR AEE LB B B BOR - SRR OBERIEAR 2R L2 ERENsE s LT, AED
MR BB RIEE 52 TWh, KIS AT JIKT B8R AD, EEMICED L) %
ARER - SN ELZ OO TOPEFET A2 2 L OB Sk, 7TIV—T 74 F » ADOHIER#R
BV TOPHEMRRELE 2> TWna,

K52, FRBTRE MR IE 2 EH T A 7201213, YT O Y 27 P AOBEHIRETIE R <
LR PO 2 SREROB BRI R ThH D, T LIZEE 7 U —%2FEBT 5720121,
EMGE*ET AMEREROS AR RIHIENSES L, VA7 - ) = UiEomgiftrsko
SNbBo WRODEHPLOT) =774 F AT TIE, 29 LEMEZHCH-zd2E
WL v &) BRI, EIBRERRE oM CIL s b &9 127 - T & 72 (Asian Development
Bank, 2022; 2023) .

JI—I3/=—¢&lF

TN=T7A4F  AOBENREMEL L TMERITONLDN, 7Vv—2a3/ I -0 )& T
Hbo Th—ITa/ I—Id, MHEB LORAKEE EGAKIE S AT 225 R, BEFENEO R
CHERBROBESMEL L ORE OMFR 2 FHFICEB L L9 L35 %8EMEL L CEBEMICHER S
NTE7ze FMICIE. TN —T 3/ I — 1 ZH 7 B ER G Tl e <o AMIFES Lt
ARER O AR AR, BREHOH ) 2D OEHEFI L L) L T2MaTHL L
I XN TW B (Silver et al,, 2015; Bennett et al., 2019).

C ORI LY, TRAVBOREHE L TZE SN, ZOLFRME® 2 IC—H L8R/ K\
T &7z, Silver et al. (2015) &, EBMEET NF Y AZBITFE2TNV—23 )/ I -2 - T, [H#E
FHCE] TREERE] THENUE] LW BRL T4 AT ADPE L, BRI LIZERL 2R
BRENTVEIEEPALNIIL TS, TOHIE, 7V—T3 )/ I—PHE—DOFEREET NV TIX
el BAT AMEBRBIANAIELY NG T A7 L—LT =7 Thb I LERLTA,

ZOFER, TNV =23/ I - FBRPEEDORIZBW T, LIFLITEFREERNOFH L L
THBER I NTE7, Voyeretal. (2018) 13, 7V —T 3/ I — L W) &) [BRELICEE L 72
] ZEE L6 b, ERIITRKBERAB R EERKE L LML T2 5EEEL LTHYS
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NEY) A7 2L TWb, &) blF, AERARECHSA PSR O AMER T 5 i,
BRI I 2 =7 1 R/PHEAAE ORGP E L S N AL, 7Vv—xa )/ I —B&ICNTET
LA ENERE LT E LI SN TE 7,

SO LM 2 HEICH T 220 AT MEOBEILLEH 72O IFCIZ L 5
Guidelines for Blue Finance 2 i T V), 7V —T 3/ I =% MR LRKEAT—F & LTHh
I DT, WIMEZRRBEAE M 2t ) I EOL S & L THER L TV 5 mIHERD
BHbo TITIE. TV—774F A Lid, ABAERRIIH LT [ERLELZEL TS (do
no significant harm) | & & Z X5 & L. MREARBAICIZARRORERLHAEICIEOHEH % b
72637 HDTRITIUE R B % wE ENTw 5 (International Finance Corporation, 2025)

Z OFEFIE. Bennett et al. (2019) %% Nature Sustainability |23\ CTHIE L7z [FRETHED D
RNEZRTNV—Ta) I—]| OBHEBEAENTHL LV L) Mg, 7Vv—Ta3/ I —%4#
FHEHEOHTHEIT 2 ) . BEW - AN HERIESICRRILT 2 LML, 25 2 HlE
T ORISR Z B LA ET L T\ b, IFC ORI HA 7 v Ak, TOERTE&ROER L
NI L LiAA, BEMEOWNEZOb0% B LT TV —13 )/ I —er BRI T s5%H%
{15 T\ % (International Finance Corporation, 2025)

COFIIBNT, TV=T74F VY AFT V=13 I—-DRENGTHE TRV, & LA, 7
W—Za /) I—L W) LRSI L, EOWEENE [IE4 7V —] L38O, EOIEE) % HEbR
T 5005 FEFUET HHENEE L L MENTONL, Thbb, 7V—T74F A
FHE L HEOMRHE 2 RET 2 M TRETIER S, 7V—23 )/ I —0ONFEE ., GRS %@
UCHEESELHFRMA N Z AL LZDTHLEVZ L,

JIL—BREAREF

TN—=13)I=LWAT, TNV=T774F > AT 5 LT REBED [ 70— Bk
B (blue natural capital) | THh b, 7NV —HKRER LI, EFEB L NG - RAKERE RO
5, ARV —ERADRNEZNELZLHRA MYy Z7IZEHT2METH Y. REISHED
BWIIATREZR HIRA > 7 7 & LCOfifEZ i3 2 b D TaH % (Barbier, 2017), v > 71 —7,
o THE, RN & Vo 2R - WEEEAERERIE. REREE. SECREL S OE, WS
PEOMERE, KEELR L, ZRBIOLEERETR-LTBY, SROHRATHA Y7 I10L > TEE
\CEEHLZ 5 2 & AT &%\ (Barbier et al., 2011; Costanza et al., 2017)

RERES B L ERBREEOMEIL. &9 LAABERRAHAICH 725 TRENMEO K
ESEREERNIIRLTEL—HT, ZOHHPEMMREFREEERLERL V) 2 20
IR T E LS, L T b (Costanza et al., 2017; Dasgupta, 2022), = D TIRIZHB T, 7
V=T 7A4F Y ATHRLEBREDTODEETE TIE R L, ifid 2 BAREROMER: - H1E
WA EE L TVEMTONERELDTH S,
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TI—mRY RETIL—O—-2 EIF

) L-BREROEEZEE 2. TIV—T 74 F ¥ AL, B L ORI IEOBREN
BELLOTEHENRETH2EMTFROEEGL L THELTE2, Ll 2025 F12iE, IFC
(2025) 1&. TN—=T7 74 F Y AZRIZ [KEMHETOY 27 MBS MG T 24MA] L L
TRZDLZEDORTHSEZWEICHEMLTBY . TV—T7 74 F 2 A%, KBAERRICHNT HE
RGEZE RS 5 2 & 2Rl L, TR R Y ERRRRE R FHEICH ST 5 EEIHE =
BRI AR T 2720 OGRS L LTHERL TVD, ZORIZBWT, TV—774F>
ISR 2 e TIld e L BEEIEEE L B ) RS TH D L v L),

COERDOT T, PEMLZERTFEL L TNERTONLOB T VR FETr—u—>
Thbo THIXEARTIE RV WL L OWKAERRIL, SEOZEMBUILHEME, BEO R
P, 2 LTSN ZE ) BEE AT 2 L) FE2Ro720, BMIGEERHE—70
7 PRALTO) X 7 EHii i & § A IERBER T, BEWICHIESRETH L, T
O, TIW—=T7A4F 2 AT, W EEMEE, Wi wgtkiE, £ L k2wt =%
) 27 % HIEE AL AR & SR T B SR AV IR S LT & 72 (Asian Development Bank, 2023;
International Finance Corporation, 2025) .

TN—RY FiE, 29 LAEEFNET AR T L2EMTFETH L, 7)) — Ry Nl
THESL S NI A Z FERE L LoD, Eefid 2 ild B L UK B EEE) 2 BRE L, KISERE
AN T 5B B - Hat— 77— FEHAAA TV D HICREN LD 5o
The Nature Conservancy (2022) & Asian Development Bank (2023) (&, 7V —R > FHH|Z [K
ME 7Y 7 MIEET HER] TlE% <, S - 2B - TR Z FRICE R 5104
AELTHEIENTWAEZEZBMLTWAE, ZiUE, KIEARBRICBI LB 2D, &M
1 - BERIIZE L 9 <. FRW G BEPIHREETH 5 &\ ) BIRGEM 2 IO L 7B RS T
H 5o

—Jiv Thv—a— i, EENSTOEERELITD L WAER /NI EER 1T L, [
DJFH = BECBMO IR THEHA T 5 720D REFETH L, IFCIZ L 2EBHHEBVRT L)
(2. TIv—1— VBRI A 27 T O, WEET T AT v Z i ORI, ] BE R K T
e vo e, T IAF o — R ERE D CKIBAERERISEEY 52 D EENISEH SN Tw S
(International Finance Corporation, 2025), = Z CEZEZ DX, IFC A7)V —10— 0 % B 5% 4
BAGFE L LT, RAZBHERELZ OO TIHE 2P L. EOREL L0402 TfF
KT 5] 72OOEH Y —)VE LTHEMNITTWSHTH S,
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TJUYRIT7AFIRERG

TIN—=T 74 F Y AOERIZBVT, 7L Y F7 74+ 2 AW TETIIR . g
BhE L LB SN L. S, inREEDL. MR OKERTERIN & v o 720 BT, F3E
DREF MR ERER L V) MGG ICRE KL TB Y, 1EROEMEFITIZY 2 7
S AIZRFE D 5119\ (Asian Development Bank, 2022), Uitto (2019) 7385 4 X512, H
IR AT 2 NGB DY B AR 050 < 0B Cld, FEHAR0 72> D MR 72 ST A0 LR R A | 2 AR
WY &b COFMEDESR T ZIET HHIENTFERE LT, & - EFNEE2IEHTL 7L~
R7 74T Y APARNREGDDTH S,

5, ERLAVIZBNTIR, VT Y - TV—=RY LTy b Td— - AL Fx— -+ A
7 v 7" (debtfor-nature swaps: DFENS) %%, EB OFpft i aeldt & iR e % R IGER T 47200
HIEMERTEE L CEBRMZTEH #4EDT\wh, DENS I3, /WWMEECEBOERZ ZIZE VR
Lzl L CEROEBABLZENT 25— T, TOxHli& L CEMZHERECHEREE O HE
BT 2RI OmIME I ) 33y M A Y NEEAT D IO D Do

ZOEMTEOHIIE IO W T, Essers et al. (2021) X, DFNS 7 i Jl (& 7% 1 i & 3r3Es
bl ) ZEOMENIREICFERICGLT 5~ 7 O E&mEBR Y — v & L THED T T b, FHf
7613, DFNS 23H.7: 2 B HIEE Tld % <. EIR LNV TOMBHIK ., REESOALE, RHE
ROE) A7 BIRATE) & o 72O R Z R IE LIBATTRELFHFOZ L 2L T\ b,
—HT. ZOHEHMEE. RET Iy P XY FNOREN ANF U AKHL =5 VB X UER
RO AR E CARFFET 2 2 L FFICHFA SN TV b,

29 LB 2 AR 2 ERERH L L ORLAZOP, 2021 FICESI /N — X
@ DFNS T& %, Grund & Fontana (2023) (3. = OHGG | % 2501047 L. [WRAD0ER D DENS
ERERY, TV—=T 74 F 2 AOWAAH 2 HIHIZH L U7z, B EER I R 7 SRl 8 2 7
LB HEHLMILTWD, BAEMICIE, N — XEUFIE, EFEEARFER (The Nature
Conservancy) /- L7z 7 Vv —tu— Y &iHH L., MEONERECEGEZ KIER T4 AA Y72 T
HOWRT LS, T FEICh72 2 EREX O AR B L OVERE SO 2 311 - 2201035
L L CHLAIAA 72, The Nature Conservancy (2022) & Grund & Fontana (2023) O3 #rHS 7R3 &
R d, CONGINHEL ZEHHIFETIER (. BROEHEM, REGEOREMRR. ERE
Kl ~D > 7)) v 7 & FEIER L CHERGT Ch o7z v ) HTh b, Thbb, Th—
HIREARZ BIICRET 2 L VI EIRMI I v b A Y M2, SRRSO P ICIRIICH AR F
NLHZET, AEEORRE L W) HENF ¥ v 7R EHENICHT T A58 % £ L7z L 5HET
X5,

DX 912, Essers et al. (2021) % Grund & Fontana (2023) O¥FsflA & 1) — XD FEAFHH) %
PFETEZLE, BRLANVOT V=T 74 F v AL, bR LEESMTEICE LTS
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v, LA, M - BEHBOR L BBEESRE AT AHIENA vy -T2 — AL LTHRIEELES
CENBHOE R E DB, TI—T 7 AF Y ARIE, TOBRIZBWT, EROBRFE S BN A
NAALT 2 720 DEERNEE & L TREMNTONLIRETH D,

FHRAIREIEFRA S (&

VAR, TN—T 74 F  AFESEmORE B A, EEeR - FEECEO IRIZB VT,
B EARBBEFEL L CHIELDSEADOH D, &) DIFIFEH SN DL, EFEHER 2
LS TR BE 72 M FEAE % (Sustainable Ocean Economy) | @3] % A 2 Bk HAZ & L CBLY,
ZDODERA VT FEMPAEL TV 5B TH S, Thiele et al.(2025) 13 HEFESRMETE.
R, BREEERE, BHA v 7T Lo 2l O 70— VIR B RS 2 B H
THHEZOPbET, BEEINLEEREIIH L TEARAPE LLARLTWDL 2 L &R
BLCTwd, 2O [F—xy - T7AF YA - Fxy 7] 2. V=774 F 7 AEHENIZ
MEDTE2RRKDOERLE R o T,

Asian Development Bank (2022) O43AT12 LA, HEERESBFAOREIL, AfFE. =)V F—,
el A 7L TC—H LGS AN = AL 2 RNTED, KNikEs - RETERE IS
W AICHBRA SN TEZZIZEE Vv, ZORER, IERA. il ie KRR, BEAKMLEL, i
T T ATy rabie & BB - S EEITSCGETH o T, BEEROBIN 251
A7 D RIZFHI S AL, TR ESRE = b e WS EEL L T&E /e TV—T7 714 F VR
3. 29 Lok AR L, WEICBEET 2 FEES L [IETRa 7ty b7 I ] &
L CHEET 2A L LTEMLTY S,

CHLZMNDOPT, TLY RT 74 F VARG T V=T 74 F v AOHRBINRERLFE L LT
MEDIT 5N TV 5, Convergence (2024) 1L, 3RiE - KESHICBITA2 7L Y R7 74 F 2 AD5
IR E LT3t - BERFIE SIS IR L o2 b . IBEIIRMEROEBEHSILR L2255 2
EERRL TS, RIEFIIFL LTREGTTFZHRE L TWE 00, MEE - KIBEERE D
IRBOBRBERBE L TEHEINTBY ., TNV —T 74 7V APRRMICEEERZ ) At 43 %
BALTWRILEREL TS, 7272 LI, BRERIKET 2709 = 7 MU GDS
AREET, FH) A7 ECFHE SN T Wiz, HTOWHHER KK E L TRETH 5 5
bR SN T2,

COREICHIET ST, EEESGHESE A =774 7B X OCER#E I O— NV - Ty
8T M EL SRR N - IR ROKBEEANOHRBE 217 ) B o dbligs & L T Ocean
Investment Protocol % %% L 7= (United Nations Global Compact and UNEP FI, 2025), [{] 70 k
INE, TN—T 7 AT Y AR L7 —EETIE R, GREE0) A 7E/, 7Ta—7)
VYA, K= 74 ) FEEO—IE L THAAD Z L 2RO TV 2 HIF#SH 5, T,
TN=T 7 AT Y ADVBRRRENLO [H%2E] 6. EMOBRBEORNERITLO22H5 2
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&R HELRHIEANIMETD %0

& 5|2, International Finance Corporation % Fi.0s & L 72 BASS & @l A%BE (X, 7K - BBk A ~ 7
T, PR MEE, KERE, BREL VI VAL VoS HIZBNT, Th—0— 2R}
G TV Y RT7 7 AF Y AERMBEDRIZEFNT T —F PR L TE 720 TNHEOHDY A
. TV=T 7 AF VARV T) VERABE T O Y 2 7 MCRES N D TIE AL REE2
F— EDDIHNRERCT T IATF 2= ENERELDDOHDH L ZR LTV 5 (Asian
Development Bank, 2023; International Finance Corporation, 2025)

LT, TV—774F  ZAOBUIRIE, RIRE L TR ICH D 2030 b BOR, &R,
FIZEREB D ZJFIC BV CHIFE BB G DA OO D LEFEIZH 5 LFHMITE 5, B BHAIL
KRIZRENTH A, FBFEAL 27V I —, FHMIAEOEMAISER L TWA Z &L, TRk
WZTW—T 7 A4 F 2 ADMAL L7 E& B & L TAT A 72O DRIRESFMEIEOOH L L &
RRLTWE, SOX) LBUIRZEIR S L. SROMED L CBSHRREIX, Wl LT7 IV —
T7AF Y AR—RNZEREEOEERBICE EoF, BRYIICACERNZ &8 2 7 = X 4
NEFRSIEDLNICEH S NS,

FINERICKDTI—T 74TV ADWMD HHHDEE M

TN—=T7AFVAOBNTH S [MFEISRY T4 TR 2 HIEMICERT 5720120,
ER LAV TOMENC & o THMAZER T 2720 TEA TG TH 2. %5, EBRICHEER
BEFHAL, EHL, REE2H5 2TV EADOL CIE, ER T2 CHISIHRAE L 72 Fi6 Mk, &
DDOITHINEEZEDNSTH D, TDD, TIV—T 74 F 2 A% RGIEE L THRES T
) ATy H/IMEEER BERIHE O R E L CllAAT 2 L id, fsEit it Tl Z < gy %
75 & 72 4 (Asian Development Bank, 2022; International Finance Corporation, 2025)

HUNMESEE, &) DITBAFEE EEOR RIS BT, R a2 KERME, IV —1) XA,
Mg R e, IBRERER VTNV -2 ) I -DEREY I ¥ —E L2 LRENT 7
% —T& % (Shiiba et al,, 2022), =15 OHEFEGEIIL, ERERER L V) AREARITH KT
LTBY., ZoEEROFHEMEIE, BEARBROSILEZMASEL I Lb, MEEZRITILELHD
Bh, TOERIZBOWT, HUMBERER L OV THFE SNZESER SRR 2 . BARM 2178
ELCHICERET L [ETH%R] SAERMNT 515 (International Finance Corporation, 2025)

L2 LB, /LTI —T 74 F 2 A2BW TR D 34 2 SRBER) 2 7 1CEIH LT
WL ERTHH S, Uitto (2019) 35T 5 L 912, BT 27 4 & ARNGBEIAERE ISR U <
ECIE, FHEONERMEAE S R BB & v ) IEMIGRIERE I\ AKAF T 2 7200, HER O SRl
ETFVIIEEN ZRA IR 50 e  THEL Vo BREEEHE TR E L TEHli S
2K MATIREY Y ¥ —3RBEEHRER ) A7 OB 2 HHENIIZT 5720, SRk 2
SIEEARICY A7 i S T



26 AU E e H550%

COFHEF v v TEEIET H0ODHENTRELT, TV=T7 74 F Y AET LY FT 7 A
F U AR RN RGN EFZRE L TVEMNT T, EFNESEER L T 27 o—H% 0
252 &T, BEERIELSADPHETH o 7-F/MEEFFOTO D 2 7 MIHIETREL
7+ 4 (Asian Development Bank, 2022)c Z X CEHEZLZDIX, TV Y N7 74 F UV ADRHELR LESE
MBITIE R <L FHliHRAZ Db ODELZHIERICHIET 2%E 2 R L TWHHTH L,

L7ehio T, 7V—=7 74 F 2 ADEEIE, ER LNV TRENSNERTERD, bk
V) BRI EE 72 A BT OR ECEFIZE TEMTRL L) PICRECKFEL T D, R
K. 8=, TLY F7 74 F v Aozl TBRId, BRER L W) IR A e 2 N3
HARFIEE . T OFHBEOWNAN AR AL 72D OFIEN A H = XL 7% DT A (International
Finance Corporation, 2025; Asian Development Bank, 2022)

HERIEGM ANV RICET DIRETRRE

INETOERI. TNV—T7AF VAP AT A F TN T 74 F 2 AZBT HEEAENZEN
RO, TN—KRy FR T )V —t—rbwvos 2 AR SmMFE %8 LT, HETHANOER
FEAEBH L >OH 5 2 L %78 LT &7 (The Nature Conservancy, 2022; International Finance
Corporation, 2025; Silver et al., 2015)o L% L. Z O#FEEF DB FERD M 2 MRS 5 72012
. By & E A AR L OB RS A BERIE SRR EE L, FERERTHEL ) 5 AN
VA LOMEE BRI A 2 LR K TH S (Galaz et al., 2018; Bennett et al., 2019) .

FERE, TNV —1a ) I - REREEE LTHIBEAT 28 3HANIEFoTwi o0, £
DOWERESIIENZ L > TRE LB % - Tw5b (Childs & Hicks, 2019), Wuwung et al. (2022) ®
Fge Tl HEOARBOR CERHIERET 2 ARWIZIE - T2 LT, 7Vv—x2a )/ 3I—
DEFENLT LD —HTlE % BFREEN, REREEH., 5 VIEWEOHEL Vo
PeB R ITNT VAR L TV B T EER LTS, TOMRIE, 7V—1a/ I—BX
DENEHZAHTN—=T 74 F VA0, Bk LTORBELFREL RIS L. HIEIIE AR
MOFIER BRI B 2 L R RIEL TV 5,

B EASEOBE,rHId, TV—23 /) I T V=T 74 F v AOEAE ., BEEREE
BB VT4 TR A S LTHFT A 2 AN TH 5. BERFEYEB X
OUFEEBOERTZEIE . AR RO BT A H = XA L o THEYICRKBEEN T Lol D
ENS, BEEIFIHRRERAR ZR VT E /-2 L 240 R LR L T3 (Barbier, 2017; Dasgupta,
2022)c 7NV—7 74 F ¥ Rid, T LA &R L OBl S E L THAGRAR, EARR
gyl U CATE AR BT HEN 7 7a—F & L TAEDIT 515 (The Nature Conservancy,
2022; OECD, 2020) .

LA L. HIEROEEPLRL &, ZOBEHIZESRMIIRTTLLDTIE RV, 7V—T0
JI=HFNET HEEICE. ABRRREOAR L ST, MBSO AEFIRER & v o 7o @SS
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&ENTVD (Bennett et al., 2019)c — /5T, 7 —R ¥ FGEIBITEOE N 2 it e 35
BRI OMMEIIHE KFELTBY .. Z2ORR. RO AEBFEWICHIETH D 25085 TR
WHE R, H/NESE FAROTEBIANOE S MAGARE LIZ SN D L) BEER N 7 A & AT
WHEMEDSH 5 (Asian Development Bank, 2022), Zitid, EH Y A 7 31l & 9 &Rl 5 ol
HHE A, 7 —T 3/ I —OHSNBEICKEITT S 2 L TELLZERBEBRTH S (Galaz et al,,
2018),

29 L7zHIERERICOWTIE, BURERRZ OV S HEHMRE I TbI T b, Fl2IL.
Childs & Hicks (2019) (£, 7V —xT 3/ I —BORAHILAZ [EEBAENE ] ik & L CHR s
5—77 T, EBRICIFERCEBEE . BARTEMRIC X B UM OB CEHMIE 2RI L. Hik
e, &0 DI/ IHBEEREOPRSC AN FELDET 2 TRESSH L Z L2 EH LTV, 20
BEE. TWV—T 74 5V ADHIERF Ao 2356, BEHEZB T 20556, aiidriEs
IRERERESRL I L RHRWICHIRT 20D TH S,

51T, TN=T 74 F Y ZADFMIEE, TNEHLRA DTN YA - LIV AT L, L) bIT
A2 NUEOHMADEIEIIRE LS ER SN D WHERRIE, &E. AW, NBRED
PHENER T 2 BN OIHI 2 L AT A TH Y . FENEE BN RIRET 1 2 VORT
WU ER LT 5 2 & I3 ENICHEETH 5 (Levin et al, 2013) E&MH@EE Vo727 M7y
N OB EETH 5 —FH T, TNDERROBEERL I SICED L) BT LS L
feir ) T N AFHIEI IS BEPERIAHEENE LRI T 7 DA TR ICHE S (Bennett et al.,
2019; Dasgupta, 2022), L7=h3> T, 7NV —T 74 F ¥ A2, T OEMMEZ R E L 72w
DOGRITTHI 2 A 2737 FEHili OB A DK D 51 S (OECD, 2020,

HUNEETIRICAT R TL Y R 774 F Y A2 Th, FEOHIENEESGEIET bo %
PGS 27 OBEICAMN TH 5 —T . TOREZHER72RICED L IZhEH S HLR
L. REEEANORITZMRT 2 &) MO O EHIER S Tld e v BIEERREH 2 3L, &
BEDVPFRRMERDHLTHI LG EERBELTCLEI IV IITA T - T MDOY) AT
£ U % (Altridge & Engen, 2019) D728, 7L Y K774 F Y ADHINF > A1k, EntE
B 2R T 2 I CHEEISEKF SRR 5%,

DEOBE»S, TV—7 74 F » AIELEGRIENRAEATH 2 —T7, BaLhdy, BEEH
L ER) A7 25, AL BRI & Vo 2 EROBERERENLT A5 HTH LI LD
BH & 22 & 72 % (Galaz et al., 2018; Bennett et al,, 2019)s L5 DELRA W IITHE L, HEE LT
ST L 2 E SROBEEIRE B L OFFEIIEICER SN TWw5, L) blF, O
R TC % [ R (2RI LS A AT ADRESE L, TV —T 74 F ¥ ADEREEBGET 5 LT
AN RGHRETH 5o
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RENDEANETFERRESEDAR - BERNZR

AREITIE, AIETTH SN LoHIENERENE EOREZHE 2, 2o lTa0 3 28 mns
L OBORR IS I 2 ME T 4. BIEiCam L7z L)1, ZIv—T 74 5~ AL, BHEAERERO
R FIFEE %, SRS 2@ L CEET AT A L L T—EDEREZRL Tnh, —
FiCy ZOOENRE, BANICIIUBEEORIME 4 87 MlEEZD CHHEENEG L TW
%o TNOLOEIKINT H720121F, SRFROLTICE EE 5T, FHliET VB LT NT
> AR A DM A & ORI FERFFEE AT R TH o

RO DORETDH 5 TEEO KA L CTid, FHY X7 FHlOHIHE & 7 o T % 5Hiifst A 2
Db OEFHET HLERDH L, HITOEEY A5 L TlE, %% - BgHmd T L L CHBniE
LRMEDF ¥ v T 2T O 2O TbN LD, e, AR — A BEDE
PERE & Vo 2 IEIGIMME L, FRORMMLEEICHFG T2 2 h0b b T, FHliods e L
TSN TR, Z ORI, Hidgiit &0 /NMEZEDE ) B il RE 2 0GB IE. mVFts
1 - BREMMELZ A L2205 b, BHY A7 P EKRICEHE S, B2 SHR S e wig
EPLE L TWD 2 EMERHE N TV % (Bennett et al., 2019; Asian Development Bank, 2022)

ZORIZEL T, SHROEMmMIMIE L L TERELZOIE, ABRY — EAR HIREARDIRE)H
¥D) AT ML LRI T7 3 =< Y A5 2 5588 % . @REHEI S 22 THAR T
Mt RS H e TH D, TNUL, BHARERZZEIIEILT 522 L 20T LHEKRT LD
DTIIZRL, LA, BREGEOHIEREEIKESROLERIZED XL ) ITHET 0%, )
A 7 G R e 0] BE PRI O SUIR THRLE DT 28 A TH B, T &9 ZBLIIE, HIRER LR
VAT ADORBBMNEZE L TTIER, EEFHBITL YV L A2 X2 28 E LT
BAEDBIERNE - W AT A F TV T 7 A4 F > AWge L A5 TH B (Dasgupta, 2022; OECD,
2020) o

Mz T AEMB L ORISR L, M SRR & O@EEZE LT, 29 L7zFHMk:
MADBITEIETHEFERTZLIED. &) bIF, REE. FEFFWECE. B2 Masab
TV 774 F A, HRiH i 7 70 —F 2 EBHICERKT ZB0MH ) 2 7 2
B A MW SHIERTEE L CHET 52 HEYED D 5 (Asian Development Bank, 2022;
International Finance Corporation, 2025)

W2, A 7 MlIER O CAHRRBEICOW T, EAREROE Rt s L2 5H s
ROOLND, WHEB L ORRAERERIL. ZZH - BERICERS L-BMR S AT ATHY, H
—=70Y x 7 b OBCR T FR R REO A TR 5 2 L ICIEAEW 2R % 5 (Levin et al.,
2013; Bennett et al., 2019), Z D728, TIV—T 74 F 2 AZBIT LA 287 FEHlilZ, 7adx
7 MNRALOT Y M Ty MEEL . XY BB R R R BREE - HAE LR 2 B HeR A % A5
BN AE DL LEDN D b,
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Z 9 L7-EHilifket 2 #5194 LT FHASRMMA L LT, MEFEZEMETH (Marine Spatial
Planning; MSP) 8 X OUELEDREIREFFA RN THA VAT L - F T - oA a2y A k-
Ta) Iy s THY YT A4 Y (SEEA) BEIF SN De MSP . BEO R & AR
LR ZEHBCHEET HBORY — IV Th ) REE SRR S A T ANG 2 B i8R WAL
b3 5 720 ORIEREEZ R4 %5 (DominguezTejo et al., 2016), F7-. SEEA |, HIREARL
R EY 2 A I RLEk T 2 EIBSRT R & L ¢, SRlifdh & SmEL Loz~ 27 0L XL T
RS 47200l EFEZ $24E L T2 % (United Nations, 2024) .

INOLDOWMAE TV =T 74 F Y ACEHEEHT 52 L3ESHTELRVWb 0D, L7 Eb,
T Y x 7 bl & HIE - EIR L OV OBREEEF IR & i I B M iREieA A & L CiE
BEMITKE V. SHOMIETIE. MSP % SEEA & BAMLIREARE., TV—T 74 F ¥ A
DEZS ) VT BLOHE 70 A BB ART Z L2 L) EHRE L BN X7
LA E KE OO Rl R O T REEDSRET SN A RETH B,

DEo X512, TV—7 74 F 2 RANTET 5 Bl ERERLHE LoOWEETEE, Bk 56T
27 <L BRI B X OHNF U AR AL E 2 -0 OEELNRRETH L. AFRTRL
7oA. SROFGEIGE. FERIRE. % O ONCBORREHC A - R g A R 5 b 0T
B TN—T7A4F 2 A% BHIICHRTRE 2B & LTl S & T { 720 O BRI 3 5T
EEDIT SIS,

e

RKEgE, TNV—T 74 F Y AL V) FROERFEICOWT, TOMENE R, RN
W RESUIR. 7 O NS EE R ST & HIEE AR 2 A IS L 72 Bk AT 4 T
V77 AF A, B UCRERRER TR HZ R L U O L T &% ifFEdL L UNRK
VAT A, FOAEREFN - BENAEERICL 225 T, SR FROEAIZB TS
W EDSITOENTI aholce KEHAVRLIZE DT, TV—T 74 F R, T OMENZZRE
WS A 72O S iz, ML L7 any - FIEENHEIRCH 5,

WL, SMEFRE, SRR, EBEE S, DRS04 L v o 2SN R iREE R R L
Thh), ZoREMIRFE Y AT LAORMW R EELEARTGOMRICH L. Ll (Ekos
BRI R OERER T O A EBHBYLAYY) . R BYEE, S 5I2EANT Y AD
B A T ICEME L T2 e oo TOHIZBWT, Th—T 74 F ¥ AL, W% &/
W L BRI O3t G & U CTHRIISHAAR, BEEE) R 7 LREEMIE A A& o & 5 &3 2
ke LTMEDS TSN,

TN =T33/ I =D IS R, RS OREGENY. B2 EEOELSTIEIRL, B
PREAR, HEREFIIL V) L A, AR ZEESMHEIKE S 5 EW T A7 4 L L CR#
ENDBRETH DL, TODLI) HZHEEDOT TR, BHFEERROSILIE, B sEMEICLEES
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T RBEOMEOBIRLHEN) A7 OIRE L THELT 5. L72h > T, MEHRERDHE
Fi- AR ED VBRI, BIIWICEFEHRTEL 135 2 2\,

29 LMEERE RN EARRGNEBHRT 5 FRE LT, 7V—FRy F, 7h—u—r,
TVYRT7AF VAL S EGRA N ALDERELTCE, INOLOFEI, BEHEY S
BlEDI Iy MY IANEEHET L2 LT, ERONEMFRCH AN 2 REEETIIEEL 2 2
Do lHTOBERBEZWEEIZL T b, &bl B TR RE 2 EER A D /i
DBEEMWAGE. TN =T 7 A FV ADERET L [WEICRY T4 TR 2 FEICERT %
T2ODEELGHEERTH 5,

DEDpHEReT s, TV—774F Y Ald, Babii LWERifEnetisXoice &
b0 TE RV, ZAUE, HEEE ML L Cilko TE72HEROREF - EMOBEZ O S D % F
B L. MO 2 B 2 RHMES L OV A7 SO PR L) LT AHIENT 7
O—FThb, $hbb, 7h—774Fr Ak, HRERE L COMWEFE% BRI L .
SRIEEREONIBICHARD ) ETIHMATHD EF R 5o

KEgZ, TN—T 74 F v A EREHDP RIS 52 LT, S OSEICEE B HmE
RO ZIRMEST L2 EEZEMELTE TV—7 74 F Y ADRED LD GHFIZHEI TR
S, WhRLEEFARECMTELE L TELINOOH 2002 HELT 2 Z L id, HE
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BHF27 7~ RIZBIT A TCFD &¥EHINF A
— Temasek % FE7)N & L7255 BRI G kg —

B AW

[. [FU®IC

WA, RBEZRE)) A 7T ESGHEICBITA2HBMERL L CMEIIT LN, MBI L
T, L EEREHRERICBTA2HRRNLHEITRO SN TS, 29 LEBEETROH T,
TCFD (Task Force on Climate-related Financial Disclosures : 45 B 8 M B B /R & 2 7 7 4 —
A) AF, SUERE) A7 B I UREEMBEE OB - FURTAEEN 7L —a T =2 L L
TILSRMENTE 2L EAETIE, TCFD ~ORE % KM T 2 EEBIBEML TB Y, 3
DORIGIE—EDHEREE BTS2

—HT, EFRMOSRFEE B & OBEBIRERICBVWTH, HEEMEDTELH VD0
JIELTWA AR L, ZOMEREFEHRIHAANLIEEES—EEHE > TV5. L) b,
B %7 7 ~ K (Sovereign Wealth Funds : LL'F SWFs) S AEEFEE L Vo B Ok E
W E R IE, ESG (BiHE - Hx - ANF U R) ERERKE T O RITHAAL, SUEE)IC
IV A7 BLUOBENDEEOISIRL Z G 2 BB 2 H L Twb. £, b ok
WARWEHEDT £y bA—F—L LTEEHOGEEZEHL, 224 VXA XY b F - D
BIMELTWA 2 EATERICH B3,

SWFs R AMFEEHEEOREITENG, —MICEMWLZHERTIA X 2HFLTEY, O
1, JEEE) SRR A7 20 L, IEHSRET A I LR WERIZT A, E2,
ZHARTOBUI CRERUIE TS v =Y 2 v b, S5 (FARA AV N) &
WO SR E TR A ERT A2 05, RETEHREMMLEEICEZ5EEIRE V.

BRIZHIN DR R KRR AL, MBENRERHSNEERELENT 52 L THLN

1 TCFD ERi% 2023 4E 10 BIZEBLCHBY, BIE, 2O EL IFRS BH ISSB 125 | EfEALT, L0 ets 72 B 2L MR AT L
TV ERIZH L, TCFD ICBILTIE, E2mBMo L. HROBUHART 7> F (SWFs) & TCFD4 DO (3 F VA, #
s, VA7 R ) ([CES W IERBIRE ED TV AERICH Y, BIAETIEISSB EEADBLSEE SHLI L%
METLTWAEHEN 77 FbH D, KT RETS Temasek (& TCED B/RIEBIZHERL 72 A7 FEY T4 - LE—-FZ5
1TL, ZOHTISSB AT LMRIGELSETWLZEAHRELTWA, LA > T, ARAiTld TCFD/ISSB b &® i L
2LDTH A,

2TCFD ~O [ %] 1378 EMICATY, EROBRNEOHRREIIIREREPELTNE, ZLOMFETIE, HNFUA
BHRENE—FHT, TFTUAGH, WHLE EaIEE - B (12 Scoped) 13BRENTHS. TCFD 3 HET5 [#&E
HIWFIZETAIEER] IIZ o EEL TR =A% 0nE S TWw5 (TCED 2023, PwC 2024).

3 SWFs [T 50 8GRI 13 ~ 14 K PVIEL, W5 A2 100 OEFERAHE O 4 F (38.9%) b L ENTW5
(Global Newswire 2023).



34 RIS R S S50

TED, EF, BRFICIVCEBEHIEET 2 BEDF A XA XY MHERL TS, £
TPHES T L DR - KBELEB~OII v A Y NEHOT, TU75—T X Y MEESILAL
TETWS., THUIRMBEEH & ZIUTERS 2B ) X 7 RBURFEBATICH D BIT) X7 5%
L TBY, BRNEE) ¥ — o ~OREPIFEINE LI oTwbEI ElHL. TH L
MR, A, RO SWEs IZBW T FENTE T3,

SWFs (&, SUEZEE)) A7 IZBT 21ERAROEEEE 7O ANkt % BIEL, One
Planet Sovereign Wealth Funds (OPSWF) OEFRIHFLA ZAER T 5 7% &, SHELZEH~OXTIHD
BEO# LT 5 (OPSWF 20252)%. L4 L, £0—7 T, OECD O#HEEIZ ki, 7
DR ER O BRI £ 7212 F T ae B E ) A 7 %2 TCFD 124D KR & +471247 5 C
WnE 2N TEY (OECD 2020), & HICHUREE TIZRMBEZE) ) X 7~ HER I L R
BREERICE o TIIENICE LWL R b H 5 (OECD 2024).

VL oOREERZ T 2, AFiE, TCFD HiAa o LH ) SWFs OF & g1 - 28 % KIF L C
WHLDPERSPICTH IR BINE TS, T4, SWFs @ ESG - SUEZBOFEHAIZEE T %
MEE—EOERPIASNL L DD (IFSWF 2022; 2024a; 2024b 72 &), TCFD Bi/RIE#RIZAK - 72
BB L, ZOWETNF 2 ARERE OB TOMIRIIMKA L L THRENTH 5.

ZZTRIRTIX, ¥ v HR—=)® SWFs TH % Temasek % HfHl & LCHY LiF, OTCFD ®
FTHPHEBITINCED L) BEFEZ L7725 LTV 500, @FNELZ 5 H/3)F » Zkdlid v
HEE SN TV D05, & 5ICOEZKER EFETHVFVNIERIN TV L0, L)
HPOaHs 5. ¥ R—VIEMZ LR, BREZEZEN L CEZERTH Y, fFETITEUE
LE) & FEEBORS L OSBRI WE T 5 BRI Z R L C\w25 (B 2023). 29 L7270
PEL, Bl B - W FOKFESEEN T AEREEOY AT S TVBGEE LTHELLTEL (R
¥ 2025) .

Z ORI T Temasek B & U8 GIC (Government of Singapore Investment Corporation) @ 2
20 SWFs (%, &% U CEROSBELEHIEOEH 24 ) HELEH 2H o Tna, I
Temasek (& 2024 4, TCFD ZHIZ&D { KUEZBEINOI ) MlAZ KRB L [H 275
Y1) 74 - LR—} (Sustainability Report) | #/AFE L, EMIARZAHBAL S 7. RIFFETIE,
Temasek AF D L R — + OWNESHT %8 UC, TCFD [EMHROBED L5 00 & 7 5 &k
WD E, TNESLR B IINF ¥ ZAMRHOFREEIZ OV TG § 5. £ 512, TCFD ZH7% 5%

[FRFEEE ] & LTI A 2D TIE R, RN EREL S 2 BUES G/ 2 AORA A &
LTHEDIT A Z & T, SWFs IZBIT 2 5UBEABIKEERNO—mEz O 22352 L 2H Ab.

4 OPSWF (One Planet Sovereign Wealth Funds) (&, #7757 (PIF), /)Vw7x— (NBIM), 77=—h (KIA) %&6
DOFIFEA N2 Lo TRNLENEBRN T T v b7+ =2 THY, 7SRO BEERIC AT TR A Y - S % G i
IHETAHILEHNELT WA, BITE 46 OSSN, &SP - REFIL 37 K FVICEZELTWS. 2018 4 121
SEEBERRWCEETL200KM [Ty - TRy b - VTN - T2 )VA - TR TL—LaT—2] PRESN, #HIZ
TCFD (ZED LR AT N7z, £72 OPSWFE 3w MAvEingicifie s, 7 7> PO BT 5 g iz &
DOHEPIRIAFA ST b (OECD 2020).
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I. t#570D TCFD BRICE T 2248

TCFD 13, SBEZEISEEEEE L SR S 27 5125 2 5 EBFHEELT 2T, HERIC
X B A7 M I AT b T Wi wv b v ) BB TR & LT &z (TCFD
TYV=UT L), FICRBEERIC L D BREESCEMSLHIEDR RSN Sk TR ) A
JIEERTH D L END. & HIZIFPLRFILESRIC B 2 FrE# L i 0 2k - B17
VA7 %@ T, R¥EOREMNZIESEICHEE I TRENH S, 0 L) 2SR A
7 DERMTSEERORERETELZ I BN H L LD, 20154, G20 MH KR - i
Ba#icBvT, SREFS (FSB) 106 LMISOMEPSEF SN/, Thax i) T, FSB
1Z20154F 12 H TCFD ##&% V. L, M- 7V —2N—FR%2HEL LT, I IR EHEE
WBEROE D FIZHT 2 HE 75 5725 2o TCFD o7 HiiE, SEZEICERS %Y
A7 B L OBEEFEEOM BRI R EEIEICG 2 5 B R CAH 2 CRR S5 72
HOEFT L — LT — 7 ZHRIRTHI LD D, 2017 ERAEENTMEGRETIE, [HNF v 2,
(Hlg ], [ A28 [4BIEE BiE] O 4 D0FERICED SRR SN 1 E
Z). IIRELHERM COBRLEZ MU T, RN ICBW TR iR igtta L
FTRUE B REANBITTL2IE2BMLT 2B H S & ST 5 (TCFD 2022).

2017 4F TCFD #25 LLFE, HHROMEZERLHEHERKIZB VT TCFD ~NOEFE R FHRDIL 2> TH
D, 2021 FFRERiCLE, 89 DL R ooE - Hbdsl, A2 PV EZHZ 2EARBEICK AL S TW
% (TCFD 2021:2). F7zfkfAyICH R o4 - £RREICZ4A S, 2023 4£8F 11 A 24 HES
SR AR TlE 4,932, HARTIE 1,488 D3 - RIS TCFD (B L T\ 5 (RIFEES
[TCFD B % - #B—% )6, TCFD L R— M2 X b &, BRAMGECHLTIET X)) H, 1
FIYA, HRPEMSETH LA, ZOHTHHABENERNIZZ v (TCFD 2023).

£ 1EX TCFD D 4 DOHKREREHERTRIEE

4o nER (Pillar) PRERONE HERTIVER

SIREE ) R RUEIRICET 3|O [URBIEY 2 4 5 L UERICHET 2 GRS OEEFH 2T

YHBEDH/ N F Y 2T @ KURBIEY R 7 B & VKO - ERICH T 2RERMORIZRAT

LHBBOES 2R - BE - B G - P - RPICH VT, REIBELASREEY R BLUBREMT

BRE (Strategy) HEICHTZRBREHY RS RU|Q Zho0TREEY 27 L URAA, BX, B, BBHEICER Z2REERAT

BEORR. ¥V AR O EBOKBBESF Y F (2 CUTYFIFEL)2ERLBAOREEROL VY T REH
LMW RIRER Y R 7 2O [IREIEY R 7 #HE - BT 5 7R R ERAT

- Bl - BRI RHICAVS (@ KREEY X7 2 EETZ 70 RERT

7€ AR B KURBHEY 27 OFR - Ml - EBT7OLAHFLUMNY RS ERICEORICSHEIATL S A
LZEMORRER Y R/ RY (O [REEY X7 HLUBEETHET 570 ICEA LTV 2180 EHR

WEZTE - ERIZOIER (@ 23—-71- 23-72, RYTZHEARRI-TI3OREHRH APHE, RUBEY RJ 2T
T3EELERORT @ RIRBIEY R/ BLUHEEEET 2 LHICRELLBRL. ZOBRICHT 2RHEMT

#73F > Z (Governance)

YRIER
(Risk Management)

BIELBE
(Metrics and Targets)

(HHT) TCFD(2022) The Task Force on Climate-related Financial Disclosures: Overview, p.18 X ) 7E .

5 TCFD (28§ 2 EBSFRREE, SREB% [BBERE] 3Rl (&MY A7] LLTRZDRENSHBE->T WS, 72 FSB
TC TCFD 28 . SN2 HICIE, RBEEBV GRS AT AERIIRITT VAT IV IV AIANOBRED DY, SE) AT E N
P HERE L CTHILTE 2L W) mA R SN 722 £2%% % (TCFD 2017).

6 TCFD 1% 2023 4F 10 Al 2 & T L7272, MEEA A R B RERNI IO r L2 h . GBI T I ANERT - A%
fIbTwus,
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BAE, Wek#lg<ld, TCFD AHEM 7L — 27 — 7 OEEANE R L TE TS, KE
RWEE T EHEE I TERERROFH LD SN L, HIELOBXSALNL. 20
#2023 4F 10 A TCFD 3 fEH L 7= 2 &2 5, BREEDOHEMIZERAFIAED R E LI IFRS
o F o0 EIRS AR e LB R ISSB (RIS 2 7 ¥ ) 7 1 FEHERHS) ITBITLT\w5hb. ISSBIZ &
% IFRS S1 (A 7+ ¥ 7 4 &k OfREE) & S2 (5GUEZH B #EOR&LE) % TCFD 7
V=27 =20kl oo, BEITHANIEEL LT E#INLELLoTn2T 2ok
IR OFEEB RN HEIRDO T A KT A4 208, 70— NVEIREEANDOHAIZHEA TV D

HE B TCFD OMEHIRPIE, YW 2 S WOk M3 - SRk [BR] o LMFEEE 25
THBY, FEIZHMNIETCFD OFH/RLNVAE - &L b IlikdmyWilig e L TEDS TN,
2023 4EFE IS .0 TCFD #iiE Tld, WA 11 OHERFIRIEHICB W TCFEY 7.2 HH O RIR
FEIELTBY, 77 - KPFEMIFE 5.0, b7 A 7 4.6 EHEL TRLEVHRKIETS
B eGSR TWD (TCFD 2023:7)8. & 512, F#HAETIE, TCFD I2if > 72 BIROER
RECE L THE SN, 728212 BUREHO 2T, SEMEY 27 - 5 BUHRS LN
NVCOER, KEHEHEOBROEEGTIEL LML TREMIMLZEH L. REIHIC
TCFD I8 5~OEF A EHT L7217 T, EEMNLZFRICEAADHZIPHEATNDS Z L EIR
FTHOTHD, LoLads, KL OGENPHERENNHBOTRTEHRL TS bIFT
7 <, FRICRMRBE S ) F AT OEBEN O A LM BB O BRI HRISENL TV S IE
HEofEidH 2% ik, 5D A7 EMBREOHKE L V) HENEVIISEEICED
HWEETHL I LERMLTVE720THS.

HADTCFD FRIC L THE T 5 &, BEEAEB L UREEEESHONEHEZRZL, B
WHEEOD &L TEHIREL TE/10 BEEIE, TCFD RS % Hih 2 HHMAHOA L 5F, #%
W RAERE IR L DT Z LA HE LT, BT A 5 A% RELTWAL fgEp
SERSE D) A 7 - SR EWEN - ERAICEEL, BRTA7-00MMATIVRL TS, —
Ji, REEFEREL T TCFD 524 - TCFD 2 >V — Y 7 A %@ LT, HAMSEDOEFIZAL 24
A7 A%FEL, WERLEBEOMNFHEZMEL TV 212 4B, HARTIIMEOEERED

7 ¥#12 IFRS S2 1% TCFD & LT, Scopel - 2 OREHEHEH NS, Y754 F 2 —> FTEHED: Scoped iR, FEENIE
B RATENE (SRR B D D) REDBIRAIEETNL L) o7
8 [HF] 1I2BLTI, TCFD HAROKFOEEEHE LTOHEMEAH S, T2 THR] (2L T, TCFD %3 % 4 fifi il 4t
HELHAMEEHIIEOTHRTLIIETHY, BEIZIIFRICELCUIENL NV OENHLES DD,
9 TCFD Bi7R &% K2 BT B EBR 9 7 AT 2O WAL TCFD H& % IFRS 12 X 2 EE LA RSN . ZNBIZEoT,
TCFD OFHEA VR, BUREHOEEST D SN TWD, B2 [HNF P A] & [YAZ S| G M BRAS D — T,
(ks | %0 [ F)F 00T ] 13925 EoflF 2 SREMNTH 5 2 E ARSI TS (TCFD 2023; IFRS 2024).

10 HATOMEB ML, BANGIFZ V=7 (JPX) (&2 FaEaktfb L7z—8o TCFD R ERRENH 5. FHHHTE
&, TCFD 250 4 BRI -7zt ki A ERmAIITEL, AARBEICBIILHROMER EFFEEZPS LTV S (JPX
2021). F72 PwC Iy v+ 7oA 5 SRS 5 (PwC 2022; 2023; 2024). PwC 7T, AffisEHHE 128
3% TCFD BI#BAZRIZSTHIB CRIGICHIL, SR BEHESE 2 hOICBURO R - BN ELCTWa 2 E D HEREN TV A,
72720, WEZRD LEENRFICE R EBRAL LTS, BRI T < (8% - BIE] o BRIz eEm ok
ENEAETHEAER STV S (PwC 2023). 73, HATIE, 2023 ELETIA ARG EHEEICHBNILI IR
TW5.

11 2021 5647 [TCFD ¥ VA GHTEEAA K] ZLIESET SN, [ BABEERER] % &O72N% T 2025 4 4 HiHihi
PFATENT WS, T2 [T — D X0 NEEA A > A 13 2024 SEIZFITENT W 5.

12 FEAEOELET U [R5 R B R ICBE 2 74 5 A (TCFD # 4% »A) 3.0) L7o>Tw5,
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WOIZFRAL I N7 WA FHEERE (FASF) T OM#k SSB] (AT F 1) 7 1 FL#EFREHE) 12
LBV ATFEY) 7 4 BRERE (SSB] A1) O@AIED SN TWDE, iU, EBREETDH
% ISSB L #4340 D, HAMEOEHERL GG GOLE L EEDOREL o T b,

M. BAFRT 72 RICBIIBDRIE - [UIREBRIDDORERE

SWFs (Bif %77 > F) 13, ERPEETL24HE4 2 B S CERT 2 ETMHE L
T, 2000 fEACLIRE, BEBSERTEICB W TRBICHARYEmOTE72 (UNE 2009, Hif 2013).
SWFs O 5 1% 1950 £ 7 7 = — MRET (KIA) %, 1970 £ > # K — )b @ Temasek X
GIC 2 EDRKILIZM D & S5, TOFROEFIIIL, JFEMlZ% E&FEMEO I & ) PRl
ROERETCEEOMBESRFSE L2 L, F/hER Y VAR — V7 EFEERIC L 2
M OEE R FEA LIFICE Y, EHOULEEIET /-2 ehH L. S 512, TFEOANOERL
WL 2HEECOFER G ECEROMEM 7 7 » FOSLK L7,

29 LT Sz SWEs OO ETENIE, £ LTR— b7 2 ) FOREREH & I
B 55— ORKMEEHNET L0 THo7:. HEEEIIGEROERE, LGk R#Es
A0 7% EPHLTHY, ESGIHERTMHELE % EOERIIIIRM B LEIZIZEENT
Wi 7z (A 2013). 72720, SWEs 340 H0 5 BHOHERTIA X 2 HL, 2»OlFED
Ty bh—F—ThIEEHERE LT, THAEELOHEROEEDOLHMT, DEIZESG *
BRI ET L L) Ik o 7.

2 L2 o T, SWFs |2 X 2 OBBREREEIE, T & L TREMEE (ethical
investment) & L CHEFSNTE 772 WINDELSFES L VbIF /vy = —HIFFEEEE O —
73V (Government Pension Fund Global : GPFG) &, &ijkEEEERBRIENEE, AMEREICHS
THREZZRENRDP OSBRI L5 A NA M X (divestment) 2B U T, 77~ FOfMifEER
LGB L EAT G S CERENFHTH L. ZORMOBRERE X, KETE%
U7 ARENY - HEN 2 M, BT LOSKMBELE 2 &R A7 & LTI DTIER
noiz.

LA Ldss, 2010 4FACHE LI, SWFs OFEITENIIRIR S 202 5 L9 12k o7z HER,
BB RIS B L L TIb N T & 7278, AELBIXRE ISR 28/ 27 & L
TRZOEND LI, INVT 2 —=RAT 2 — T V7 &0 SWFs IZ LI F 2 5 2
OMEE#RE AL TWD, 2010 FERBFIR D &, L)% D SWFs DNRUIEZEE) % 4% I
OHFRMEZ L LTHESITS L9 12k o7, O RE AL, SWFs 25, SBELE %2, HK
KEISRRT W) A7 B L OBRRBOR - ST OERIHED BIT) A7 L LTS
L9l oZ LIRS S (OECD 2020)18. F7-, THOHAMBEEE Y A2 1d, kot
BRI 2 7 EH TS TES, R— 7+ ) F RO REMNMED A2 8%

13 TCFD % #ili & L 7= &M B Bl R (X B S gl 3 L B i o & h% 4. OECD R SR ER1TIX, TCFD % #ili& L 7= &5 Re
BURD SR O N E KR FRENFETDHENA > 7 5L )52 % RLT WS (OECD 2024).
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FAZTTEELZERE LTREZIN TV,

29 L7-RBak o IE, 2008 4F 7 1 — NV &E G IR L7 SWEs O 3 v Bk L
LEBRICHEL T, SR, ERNEEEZIT) SWEs 120 EHMECHAEL, &
ITEIOIELEARO 5N L L H1274 D, 2008 124 >~ 7 1 7 TJEHI] (Principal of Santiago) %%
R S 7 (A 2013) 1. HRIC, 2015 4F /%) (i 2 DAL, SWFs OS54 B~ 0 % it o #ii
IS 5 & 912 o7z, 2017 4, £ SWFs BWRBELEN IS O LF 1 =2 75 7 OPSWF %
325 BUF7z (OPSWEF 2025b). Ziuid, SUEZBIIS & BRI G L e3¢, SAfE) A7
DG HI BT~ DAL A I % 5L S 2 B FE A 2R THALA TH B, 2020 FRUCAZ L, £ D
SWFs % TCFD ~OE [ FHH R4k H O &M i $t 2 IEIE A L, ESG #id & HHRR R L 72
EHIIFEE) A7 OTHELRHEEIC L DL =V A Y MR AF 27— Yy T Sk
BHROEND L) o7z IFSWF OETIE, £ DSWFsidh—KR> 7y b 7Y ¥ MIES
SMED FIAGHED Y -V EEELOOH ), WK BRIIBCEHENCHRE LG TWwE L L
Twb (IFSWF 2022; 2024a; 2024b) 1.

ZHLAWACIAT LT, 7Y 7 HIIC BT, 2021 4 ASEAN ¥ 7V 3 — (ASEAN
Taxonomy Board 2021), 2023 4£3 > #R—)V% 7>/ /7 I — (Singapore-Asia Taxonomy) 73il%E
X716 (MAS 2021, GFIT 2023a). Z#uid, EU N CRMBEEBIRIS 2 EARB S OS2 5 /L
TWLHHATH D EU Y 7V 7 I — (EU2022) T iifff-72db D CThH L. 2oy r v/ I—Lik
TCFD OBRPEHLA L IZ R Y, FFEBTREICEE L TV 2224l - 8L T, KE&T5
BEOTWINEEL 52 2HETH D, ZIUT SRR R BE R AR FE 7 P BlE (B % 1
L, Bty 272008k 2250 THL. EBEE TR SWFs 12& - T TCFD % i
CCRBEY A7 24BR L DD, ¥ 27V ) I —CTEANGRFEHS~NOLELELZHD L Z LT,
RN 22 AR T8 A BEf c& 5 L lE s 518,

PLl, SWFs L RBEEB L Olb Y IE, ZHR) A7 oRICE & F 55, B2 MhEal
HO—BE L TMNESITONE LI I Ao L2 W RICEEREZM L T2 WD, H
SWFs I2B8 W T, EIIFGEOFEH L LI, AMRERE L TXHERTLLOELGETED S
VEENH L. 29 LIREOT, SUEEZHNIME) A7 & LThMiEDIT 51, TCFD ZiGH 3
52 LT, WHEHANWNF LV ZAOHFBIZHAAL L) I oTnD. ZO#EEIZE VT, SWFs D&
BB IS IC BT 2 HEATENE, MoOBERER LIS, SEPLoT7 Ta—Fhs, Ty

14 IFSWF, Santiago Principle [https://www.ifswf.org/santiago-principles]

15IFSWF - OPSWF |2 &% SWFs OipeAl, v bEu, SUEZEENZEIT 2 R0 Ml o 3 [ ARG &

16 2023 4F 12 H MAS i [ Singapore-Asia Taxonomy for Sustainable Finance] %2R 585 L7z, AU iE%R &G E %
EFKTIIODOFEIATLTHY, FfnTREL GBI BATINEZ I E T 57200 HMATH S, SRliGEIZ3 >0
HTT)—IZHHEL, FoGERE800FEMLI Y —HIREL TS (MAS 2023). 72 GFIT (&3 ¥ R — VI ZHL T & &
CERBEBAAS ) — 2 F7203 7)) — U BATE A BB IEE  FFE T 5720 O A A F L TwA (GFIT 2023b).

17 BRINZ ) =2 TA —WZR D T2 DY AT F TN T 7 A ;2 ASLie L LT, 2018 4D [HAT F TN T 74 F Y AW TET 7 a
YTV BREAICHEESN, 2023 FAGRIN. UL, 6 00BRBEHE4DOHH TR INTWA,

18 ZORIIBWT, TCFD 28EL LTYAZOWHULE HNF 2 R fba HIYE LTV 2D L, §7 V7 I—I3EREL; O I
FHRIGICHETAHIE S LT EMN TSN L. S5I28 27V I—I3RFHEICT L TR 2 ISR E T2 812 LD),
TN —rodyvalilkz BO—2L LT,
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F—=D A NEHOT 70 —FNEBTTAEMERSNE. BRI, SWFs (35 kRS
ANOGRPAEAT ARG 2 U C, REOLBEEIEZ U HET LN Y AfTEHE & 5 L)1 -> T
W5, LIFIZ, YU HR=)IVD Temasek D7 — ANSHTCWI 9.

V. Temasek [CBIFDIRIE - T[URZENDELD HH+

(1) YUHR—IVEROEERSREY AT+ TV

UAR=IVOBRE - AT FTIVECKIE, MAZEZS S —H L CTEREED T THRRIISE
B SR LCEAY. 29 LAREEICH T 2 EE L 1960 SFECRIRIC#M 2 & sh s, M ERO
REE 2Ty, BWREE, /A 27 7O, GEAEMBEZIEZ 2RI, 1967 FREH ) —-
77— (leeKuan Yew) (255 [H—F> 351 ¥V a rypigEans (Lee 2000). =
IR YERLHSWEELRE T 2 TRFEERZ Bfe S Mtz b L0 TH Y, i
NRBARINY) — 57— v T X B EMA4L - BHLBOE Ch o7z, 2Dk, DR REHERE L T¥
bIC & BB “HEREF L L2 e s, REEW, WIoEt, BEFmLEG O
RO =R 7 OSBRI SN, U ARV TIE, BRI I R R o 3
BEEDT, BEREEBERTAEBIIBOTY, BEOEZHBEIC L2 VWESHEE M TbR
T&7-

Z DX 9121965 FMAT LI, BUFIIREERE L RELHREE Loob, MlTREOUER A
REHEO L EARTRBZBOREFRE LT, Fe etk Z2 Bk L oMl s o &z &b
T — EHO T THEAE S NCFHEIR) 2 BT AR LBOR L, RS L REREL &L LTT
F L, MEMTEN 2O LTHRAT2EBEEEL vz

1990 IS A S &, HIRBRERIENOERMELOE T ) 2 RIS, ¥ v AR VORI
RIIH 72BN ERAT 9 5. CORENCIE, [Fr TRz 5] OGP ECRAR ISR
EOASI, BUFHERE O TR <0 B L OB il & A L AR R BURML AN S iz, 29 L7zit
NOHT, RMOKEF - Ha - BEOMEZ HIET 7)) — > 77~ (Green Plan 1992) 25% 7€
S (NEA1992), BREBEBORIZEIZREMOTE L CHEICESITbhL 2L Loz,

E 5122010 BRI, RIEZBEAORICABROFLHEE L TFET A, 2012 4E12H
AHE BRI O [E R AU ZE B %% )5 (National Climate Change Strategy: NCCS) 2%ik i S, /%1
e OBAE, SDGs DEIRBEENOM A, MMERRAT ABRLENE BEORE, KEPOZA,
AETRE T AL F—BORDOHEME R SR L7z, SRS OREKIE, BRISECE L RFRE LML 8&
B EVHIEROVAA LB R, ERORMWLHESF I 2L 2 28igL LTEBSIND L)% -
7o, WAETIE, YU HE—IV - 7Y — 752030 (Singapore Green Plan 2030)20 2 s
B &9, BEBORIMASUN Y AT F TV &L L T b (URA 2021). [ R

19 U A R=NVOBEEHNINF VA - AT F T IWVBEROBEMIL P (2023) SOz L.
20 GreenPlan2030 (2021 4FE21%83) &, Y ¥ AR —VEUFIZ LS 2030 FEF TOBi# T (2050 FEHEHE Ay MEOHEL) (127
7= FERET R R BRBE R, 2V — Y T AV T — - TG — R S & O @ISR B TE)ETIE (URA 2021).
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X, BFETEMICLZHW LI ML UCRENS L, 3, R, TRESEZE0SHE
AT =7 RV =B L T RIEMEH L. Tabb, MRERTEELHERLD
Db, HEMEERREMAAAL [BEFNF VA OREASHENTVWLOTHL (HF
2023).

Ul Xz, Yy HR=IVOBEE: - 27 F 7IVBGRIE, M DREORTTRILECRIZGE Y,
B % 1 £ 2 7oL, S BiEomik, 2 LTy ) — 7T 2030 fTE)ETHEICE
5FT, BUFFEEOT CTEEMICERL T2z 5.

29 L7-BUFFECHIE L TERBEBECEDFITICB VT, EELMESITE AL TV
DD, BEE IR TH D SWEs ThH 5. ¥ v HR—ILOTEEL SWFs Td 5 Temasek & GIC
X, B &Y AT F 7 IVEIREIGIZE D W TR SO GG Z EiC L Cnwb. AR
T4 5 TCFD/ISSB #:4ikik, T SWFs Zii L THETSN TS, GIC I, #WE#EMfMEFEEL T
LEMFEERE LT, RIRERBENOBITICRs72ER Y s § —~OFEE[To T D, F/2
TCFD |Z{f o 72 EHBR 2 B L, [IELBOY A7 - X2 HMT 5T )+ 550y — v xiE
ATD%E, BERESKORMN) A7 - ) 5 — v ORKARbNL TS (GIC 2025)2L

—7Ji, AR THET % Temasek X GIC L2740, HEEBEDOT 774 T+ —F—L LT,
FEEIREC 2 L 2 RS H I CHRE 1T kA Th 2 (hF 2023). R— 1+ 74+ F %L 0%t
R E U BRI 0 — NV L D7) — VR, ) — ERE R & A
BHERE LCOT AT+ 7 IV e RGBS $ 5. 5B EASOMISIZE L TY,
TCFD |2#£5\ /2 ESG GBI Bk BB L ), IR ComEi 2 (24 %E 2 H-
TWw5. 20244E, Temasek (& TCFD BiRICiFo 72 LR— M2 AFEL, SHEZEBORY HADRH
IREAARAL S 72, 2 KL, Temasek DIERE L TOESG - A7) 7 A {HFE) DI
DHADKEREZ R L2 DTH Y, BUFOBRIE - [BATIBOR L B EWIIERBIER ST
WBHIZEERLTWVD,

(2) TCFD DEXD#HDi#ZfEL Temasek DFFH
VUHR=WVIZEIT S TCFD EA DY) # AL, EFRW 2 E 20T, BUF &R HY
L thdi L e s b EBEICHIE LS T &7z BEaR L7z X 912, 2017 LIk, TCFD 1355 %8
B A7 o4 - BEBEOEHORRZ IR L L TR SREINTBY, Ihx BT 2700
IGAER L CETWAE, VU HR=IVTIE, 2016 £ HT (Singapore Exchange: SGX) 12
L5 EHEEICT 2 AT ) T MEORBMHT RIS, FATFE) T 1 H)HLA
B3 2 Blisis s S/, D%, SGX Reg Co (Singapore Exchange Regulation: SGX #i

21 GIC I& 2020 4E TCFD #fl AR O 24T, HERFHOMHE47H L AFLTWA, [https://www.gic.com.sg/jp/how-
we-invest/gics-application-of-tcfds-recommendations/?utm_source=chatgpt.com]. F/zHK&EDE &L LT, A7+
TAREIL Y VARV O % EHTARHRERE L TOFEELZTIOTHY), AT FEY T IEN - EEITEY
MIZ) A7 HEBROPE) F— 2 EE38Dh, LLTWwh. GICHOEERENFRT7 7 R TH A2, it iz
n7zu.
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$E2HEKX Temasek ESG: HYRAFFEU T« DEDHEIFDEIE
7x—X A ELIMYEAR - A
Setting Strong Foundations

Phase 1 2007-2015 - Temasek Foundation, Temasek Trust ;X &

- Ecosperity %31

Articulating Our Commitment

Y RXTFER Y T a0 BEEEDREN

- ESGEREZ HEHIMITHAAL AR % 17K
- BEEREICET AFBEXAR

Formalising Our Commitment

Phase 2 2015-2018

- Temasek Sustainability advisary Panel :%&
Phase 3 2018-2021 Y RXT7TFEY T4 ZT20300 FZMIE L LTRIBAT T
4 YRy M IREEERE
— b7V FBLOEERITOSREEEZRTE
Advancmg the Roadmap and Deepening Partnerships
- ESG Investment Management(ESG IM)#kE D HEIL

- LeapFrog Investmentsi&iz

Phase 4 2022-H¥E

- Decarbonization Partners (BlackRock/Temasek)z% 3z

- BrookfieldZ%3L

- BNfE& £ L ~ULRisk & Sustainability Committee(RSC):% &
- Gen Zero, CIIP £%3L

- Inclusivity@Temasek, Temasek Women’s Network® izt k1
- PENTAGREENZE& 3L

- Breakthrough Energy %37

cHA-HE2oR—- Ry TERE

Y ZRTFFEY T REEEDRRIL

- Green Investments Partnership (FAST-PD—8F) %37

- Transition Credits Coalition (TRACTION) ~DZH

- Investment Stewardshiptsg 0 %3z

(W) Temasek Holdings (2024a) Sustainability Report p.10 & 1) /.

HITHLHERT) 12X ) TCFD EAD T — K< v 7HAE SN (ACRA2023)22. SGX 1% 2022 4E4
FHEELDRE, 3 XCoOLEGEFEICH L CREMEFEROMRZ B, F 720350 (comply
or explain) | HATRDBHIEZEA L7z, & 512, TCFD RE12HD R HEIEHRBR % B
B EHKILT 27 7u—F2RHAL, 52008kt ¥ —1Tk LT 2023 FEEHEEED O EH
5L L7 BRICIE, &Rl R B - WREY, TALVEF— Lo SRERORBIK
EVEEDS T TRBNRE S, 2024 FFE DRI AR - B, R SISO HRAILA SR

22 SGX |2 & % TCFD/ISSB Jii HIl (2 B % &l i& LT % 2 M. SGX Group, Sustainability Reporting [https://www.sgx.
com/sustainable-finance/sustainability-reporting]
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72, 2O X)) HERNEEIL, BEORE) A7 ANOCOEREEFHO L ESHNE SN,
TCFD |12 X 2 EEMBARN IR SE L 5D TH -7, £/, 29 L72SGX 2L 5 TCFD 1E#
BAROBIEEALIX, ISSB AEH#EADELTS HAIEZ 70D TH Y, 2025 FEFHEED I L MEs
fRIZHE L C ISSB 2E# (IFRS S1 - S2) (ZiRF - 72 BRI H 5 HlEdh s S 7z (SGX
2024) .

—F, BREEMLMRTH LY IR IVEREBT (Monetary Authority of Singapore: MAS)
b, TCFD JiHI % St 0 ) 2 7 EBRHRTE DT A N T4 VAR, SR M 2f
DEME) A7 WG DT E 72 (MAS 2020, JLEF 2021). MAS & 2020 FIZ§R1T, & EaE I aF,
TREESAHLINT OBIE) A 7 EHAA P74 > (W) 2AEKL, SREICRE) 27 28
HelE - ) 27 EHH - BIRO TH R AHMAET A LR RO 72202146 A, MAS HE W)
O [ AFTFE) T 1 #Hig#E (Sustainability Report) | #3832 L, EANO AT - st - &
FETEHEFIC LCh, 2022 4 6 H LU TCFD #EHLo S fEEBR 2179 & 9 B L7z,

S HIZMAS IE, SMERED) 27 1ZB T 5 ERRAEEOEAZHEAES 5720, SGX & Ol 7
V=2 - T AF Y ABMORELE U T, ENTHIZBT 5% 27 FE ) 7 1 FWEHR O H
EEH->TWE. 2O L)%Yy HHR— )V TCFD EADOREMEL, SGX 2 X 2 F¥ 3R]
FEDHME L, MAS 12 & 2 @@t D 7N > 2kl v ) Zo0B & EE L TEMI LT
5. INHOHDHADHT, TCFD 75 ISSB BAT~D BRI 2B OMERE S o, BART
Y (BERRLERENE) 2l L TEREIRESEIMK L 2o TWVD.

29 LAMEZEE ) A 7 ORI BIR O 72 O TCFD HIERZ GO — 1T, BUFIZERDIRY
AT AREFIMEEZHET 2MEDY 7V 7 3 — (Singapore-Asia Taxonomy: SAT) % &% #0
72 (MAS 2023, H#F 2023). > v HAR—=IIZEU ¥ 7V /7 I —%BH L 2D, HEORKHEHEES
BATERE 2 Z 1 Lol 2 et Lz, S, fbale (770 0) »26BikE (F)—2) ~
LAMAERY HIETOTIERL, BIT (b ry Yy yay) Zite LABENZERES D
188 2R3 5 SIIF R H 5 (EU 2022, GFIT 2023a; 2023b, AIGCC 2025). ¥ HAR—=Vv % 7
VI —TIREEEE ) — v (FEEaRe), 7TooN— (BFP), Ly B (BE&ARL) 2oL,
RATZIY) AL RREI AT RE T 5. M)y, TCFD 1d&ME) 2 7 52 BE§ 2 BRFEHE L 2 40 5 1%
N2 XY, BRI GRS % BT Eilro S22t 4 5.

9 L7zl EERE RO o C Temasek & GIC @ SWFs &, ¥ ¥ # R — )V OSMHEZ BRI BV T
HELRXEZRZL T L, WEIIFEEOMWE, FEWM - IEHRR AN ¥ ARG R % -
TWa I Ers (B 2013), BUFORMBELRBIEE D 22 2 RslfEshcns, GIC I, &
ETERELEZFEL LR AR- b7 ) A EHEL#ED, VAZEREZ@mLL TS, 7
TCFD (2B L CTIE, &) A7 23Rl L, EERG =) A7 BHITHRET 5 720 ORHMl A
LTSN Tn5 2,

23 Temasek & [t_2 &, GIC 3H M RO FBEH % 8 U 72K I8 0T S, TCFD G R %) A7 ARG & 11558 & V% fl f
FH720ORMEL LB ENT VD,
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—7, Temasek &, BUFOEBEHIR— 7 4 1) FHEL L TOMWKEERL, HER—-F7 4
) Rl L CRREILE BIL STV A EROY AT+ 7 VIR g B &
o TWBDIXGIC EEETH 5A%, Temasek DFIE, R— M7+ ) F T2 HNF > 2
RAF 2T — Ny FiEs %8 L OB REORFEEROZE L L TEM TN TWES.
AT FEY T4 - LAR=FTIE, EIRIIALNDL L HIZ, TCFD 123D &) A7 K OH
SN OFEM R BIR AT H N T 5 (Temasek Holdings, Report 2024). DL FIZ, LAR— b5 5
$i 2 % Temasek DR MEABIR G DFLEIZ BT 2HY A5, TCFD OFEHRIZN -5 FIHE
T UBEZE 2 T <L

2 3[MFKE, Temasek DY A7+ 714 LAR— r2 5, TCFD/ISSB @ 4 3% (Governance,
Strategy, Risk Management, Metrics and Targets) (ZxFIt 9 2 &0 0 filAa & FIRIRPCIZE LTy

FE3MEX Temasek [k D TCFD(SSB) DIEFRFATRDYHH

=

TCFD (ISSB)A&

Temasek DG

e

HINFVIR

iR e R EREORIREE
BB I PEEE BT
OHESZ,

BRSNS AT FEUT 2428 E,
RSCEEBRZFREL. RURURVZE
#. BPREERES (SPRC,
SDIC) TESGH&LURIESR.

TCFDEM A BIUIRR. by
i, BUERL A TEIEORHE
{t. BFAZES%*%{H. ISSBE
H(CLZBIRDERER AR,

SURZBNNHRIBOIE S - HBg - A1
FEtEICEZ BRI SR
U SFUADSHEENE,

R—RIA)ALIRT2030EMRER
12, 2050F 1y M O%RERTE. Bk
BAARIRNT-REODTTDIRE

BErfb. SFUADHT (BITURI%Y
ZAHEBTORIHE )R,

TCFDERE R %N, JURZEED
MEER—NIAACEZBURY -
HEEHRENICRE - 1EE, ISSB
OYRTFEUT(BIEIR) - A0
HIERAICOEEN,

URIER

SURZENIRIZBIF DR EIR
PHEHOBNTHEL. FHl- &
B93I0CABR.

SURRHEZ V=S FEELNILT
F1-FIZIAHEHAD. B
BEREXTERNLEL- EEHNUR
THBEEDHLTHRR.

ISSB (IFRS S2) TEskEns
SURVZRYOHEEEHE IO R%
ESiN

EREER

SURZBN R LSS 75T - &
9 3151Z - BIZ0RR. GHG
HEHEE (Scope 1, 2)P&I=E
EEROBIR. Scope 3ICHE
Ko

Scope 1-2. 3HFHERAIE -IRE
(R=RTAVARENR) . 20105
H£20304E50%Hli,. 20508y~
OREEEEFEHTE, tCO2eN—IT
DOH—RAEERR.

ISSB (IFRS S2)T&ERen34s
R BEEEITUTEM.

RTIRR

TCFDBLUISSBEMLDFRIA
#HlTemasek Review(FERIRE
£). Sustainability Reportz

2004EFENS5F1T.

Temasek Review TTCFDITADTf
7Re. TCFD/ISSBOESMICEDILE
Temasek Sustainability Report¥
1T, Scope3zELM— NITAUALHAD
HE - EH OB - 2368

TCFDtISSBZE S, EF
BAEKEDRRDORESE.

FHEK

24 Temasek DFLEWRLIZB LTI, A (2013)

EZIREIN/v, RARRIRE ST OBREG OFEZHVELL TS,

no

T Temasek 75B 59 % & 2EHETBUFBI#E 23 (Government linked Companies: GLCs) / (Temasek Linked Companies:
TLCs) EHURESNTE/2DS JTHED Temasek DL AR—FTIE, ZHLZZHEBIIHWONT INFUART VT4 TH—F—%
HEH L7z Temasek Portfolio Companies (TPCs) &\ ) FEMEZRIHIZHL TV A, ZAUL, Temasek O EIAE R OFF
LRI RE CH 7 EET - DS, METEFEAREN I O—NVEEZZEIT VLI E, FLRBTRAL) BRI
T F TIWVER G L AT OB E T E A EHRSIN TR L AREOERNT, ZOMENTIELTCWLznEEzoN5h. F
72, FHUZPEV Temasek D& L7 A2 b LT, QY v HAE—VN—Z TPCs, QM EHERE, @/ —r =Yy 777
VR BRI S, o=FHEICGE SN
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ML TELD72bDTH L. Temasek 13, SGX X MAS DHELIEIZH> T, K[IELH & ESG
BERABEEFOFEIALE DT, TCFD B X OVISSB (IFRS S2) TR 55 HLY #A % KR
MICER L T 5. ZORRIE, SUEEBIRIGZ B2 2 HMEAROMME L LTTldR <, #3F
YA, BN, ) A7 ER, B BELV) —HORE 7O AIRE L TWA RIS .
DT, TOZESLMELTEI).

H8F v A (Governance) DELIHHHL L (RFEEZH), Temasek (I E DS A T
FEN T4 FHEHIIHT S EEEZ A, JBEEH)) X 7123 LT, DI L etk ng BB HE R
ELTWA, BUFSEEMNIZIE, TATFEY) 74 2B T 5HEMERS (RSC) 2NikiE S,
SR E ) 2 7 SIS HFEHE SN BB HER I N TN L, FHTOKERES (SPRC,
SDIC) =° Stewardship #BI2B T, MEBHENE I TESG B X URME) A7 OBSE» 5
BRIEOHFEA L BEIEN R SN TBY, TCFD/ISSB A%k % Wiz & 2 BB oW L
IR L Tw22 by TN Vo BEBIED LEREREBSOBG OGN E TG0
O ERIAHIE, [ELBIZEE T NTF v ZADOHFRIAEDT 5 728 O B E Ok EE
Lo TnbeEEZLND.

WEWE I (Strategy) TlE, SMELBR— b7+ ) F KI5 2 5882 FRIZALED S
TWVLEPEHNTH 5. 2030 FIZMNT 72k FEHEE L 2050 F4 v PO Z2iEITH L & I,
FAWNEIANVE =) —r 77/ uy - ERiREERERE LT 55T ~OP%E % g
WL L T3, 2512, oY+ ) 550 U5TC/ 2C @ity F U A 2wz A ML
ATANN) ZBLT, BTV A7 BLOWH) 27 SR EMN R ERMECKR— 7 1) F125
ZBEBEFHILTEBY, [BELEE) A7 2 LTS5 L EbITHRERS L LTIRA TS, 2
D 35T Temasek [FFIIM 72 ) A7\ L D) &, BT A7 2K A A 72 R &g % 7810 L
TWwhEELNL., RETRL LI, ERFEYL7 ¥ —POOBRNY 2 7% LT, HIEW
RFANRADRX Y MIWST, BT (transition) % AFliZEHEL LT 5. ZAULISSB 2535k ®
BYFATFE) T4 HE) A - EEORENIERE RGN TH S,

YA Z7%EM (Risk Management) |[2BWTIE GREZZSM), SEEE) 27 2FEO) A
7 EHITHAARA TS, Temasek Tld, HEH - HEHRDO—HL/ZZESGT2—7T) V2V A

(DD) L=V Ay MEBIZHEL TV 2 PN TH L. 3 - BELNVOLME
VA7 ZMRRIICEHTI L, ZORREFERERTENNICL L2 —LTwa, FRIERAE
VA7 GHIIRE IR SN, BHEMT2—T ) V2 Y ABLURERE=Y ) v 7 OB HIZHLA
AATWED . ZTHUTISSB (IFRS S2) MERT 58D XA 7 OFHli# FEfiL7-bDEEZHND.
2, 2o7uv A TIEHFRE O ESG & Tld 7z , ERMET M2 S a3 EHMICES LT

25 Temasek ClE, MMHEEIIBITL25MEME) RS - BEOEE - FHO—BE LT, SR & R T ikt B 0 ® BBk
FEBLTND, EEBEREATIN 2B (> k271 7HERE) 12, Temasek 07 — R > HH HI, HAE 7 & ]
FEME HEEZ S NS DT Ak x Lo T D, CHUER =74 )4 Oy M PR = (2010 45 10T 50% HiliE, 2050 4
FyhEn) BV EMBEOERICHENY AT LD —8 %[Oy 7y —0 - A vty 747 L LGRS HHAE R >T W
5.
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W TITAT - F—F =y TRERINTNE.

B L HiE (Metrics & Targets) Tl¥, GHG HEHE (Scopel, 2,3) #illl%E - BIR L, E&
[ 72 B9k HAZ % B L2792 L Q2 4. Temasek 3R — b7 4+ ) A &fkofiHEEHE £+ v b
ODHEXHRLTBY (REZ7y b7 » F2IER), 2030 FOHRMBELZEL TS, F72
H—fp3ENR-ATIER L, K= b7 3 ) T 2EKOEFENT + —~ v AEBET-> T 5 T LT
T H 5. 2060 FE Ay PO HEIEIR- N 73 A 26205 RE LT, COe X—ADEHE
FREL T A, TIULISSB ARk 5 [1REE HEE] ZETHY, HERE L COHAETLEZE
DLW AL N L, FEEOF AL LT, &Y ¥ — v LHHHIROm . 26K % 5
TN TFI)T )T 4 #FERLTC, HEBHE~ORWERHAL TV 5,

DLk, Temasek ¢ TCFD i, T2023 526, WG+ A 7 F 7 )L ##& Green Plan 2030 1=
o TRMSN, [BEHHRHARER— N7 4 ) THEEF—AKNICED SN TNE L 2L
T4, SRR 4 )F MAS 25 TCFD O4UE) A 7 BlR % &Rtk - &R Iko, SGX 13 1
IR LTSI TCFD #EMHR 2 #HL L C& 72, 612, YU HR— V-2V I—
X, BB RE RSB OER, KEHMTO NI Y Yy v a vite st T A L2k,
TCFD #4iL % FIEERICHIT L T b, 29 L7CHEMT M A XD, BOR, &% &ili%aE
S — R ICHEBET 2 & 9 ICHIEERLET S 1L, TCFD XHBASEIR L~V CHUEERE & F2BL3 2 il
ELTHEESNTWAEZEDEZ S,

V. TCFD 9#ih 585 Temasek DAHI\F > X LGSR

(1) Temasek HRAFFEUT 1 - HINF UV ADEE

Temasek I&, FTHE TH 5 EHF (BMBEE 100%FTH) » 5fEE - 8 oMyt sfs,
SWFs & L CRV BB & BL[E 7 78 K A S L T b (O 2021)%7 I4E, T2030
\ZZ o 7232479 1T, TCFD EHR A A S8, F2N2 L2 272007 /NF » ZKH
R LT\ A, 2024 SE X ) HARTHEAT L. [ AT 5 E Y 7 1 #i5F (Sustainability Report,
DTFtsd) | ¢, fERE 2 E# LY AT F 7VEREEEZEN L TWDE I &R0 05.
PITFIZ, [&#14E#R (Temasek Review, VL F4EHR) | OWNEGHTH S, BUFRE O & NES A
INF VR, FRRBEEEE Ny TR =T A Y NORMBESULIZ W IZEE STV L 252
L7zvy,

26 Temasek 7555 25 Bl <2 45407 #0870 & SR O R FEFEIZ IG5 720 1281 A M (10 4F) #iRg o — N~ v 7 (2019 45K
JE). ADDEE3ODFEENS L. A DDEDHD—D ‘Sustainability at the Core’ T, AL H)% EMMMALE L 5,
2010 4EIET 2030 4FE e FHEH R, 2050 O FEFEC O HIERIBIF S, ER— T+ F EORL R FE, SEEE
FOF—<E, AT TV ) 2= a O REITRENT VD,

272025 4E GSR 227 RK—FIZBW\T, 7' a—30 SWFs O T Temasek (i % #7451 (GSR 25: 10/10 Governance, 10/10
Sustainability, 5/5 Resilience), #5 17125 > 27 Sii/z. BAT7HR—Fix SWFs R AMWHEE S (PPF) MR OFEN
HIBER (SO OANF YA, AT FEY T4, LYY A(GSR) OEBAWIEMIFHGL/2d 0. LY —vig,
EPELGHEL, ENEETHL2HELREIIY MO L2 HNE LT, 78— SWFs I2£57T 2020 F3EA SiL7z.
5> SWFs % PPFs (AMEGHE4E) OMCILKRRAISNIZIRETHY, ERONRANT T T4 AR RT—D0O/NUA—
% —T& 5. Temasek (ZFFflikf &2 2%~y 7 200 ® SWFs % PPFs ®—2>T# % (GSR 2025). [https://globalswf.
com/gsr]
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WmEETE, [WHANF AT Ta—=F1E, FATFE)TA - A =T F7ICRT 58
B, BEOE, SAEE2HERT A2 E] £ LTwa (Temasek Holdings, Report 2024a: ‘3
Sustainability Governance’). #/NF ¥ AL, BHHR A RESIC L AEBONE, EHER
W X 4B QWM - Tt RERFATHEOXE G, HPERRRMIC L2 A7) 71 -
ESG - AF 27— F¥ v T B O, FATEM L o 72N 2 MR A 2B SN Tn b,
F oA BT & LC, MEISERER &) 2O HAEM s R TAMATH D, DITIC,
I E L R (A

BAMBEIZEROSND L IIZ, by A=Y A2 bEL TR, EB%E O Temasek %4
LGS B L OVEEE T 5 RAEERR TR S NS, FTHE RS O&ENL, by Lo
BB LT, SEEICHL, S - ) R 7 FRER EERE SR S ek ia g
- BORO LM AERET L2 LIIh .

I oMU, BRI Mg RO R E, FHFHE, FREEFAECRES FERRE -
FTHRERCE EIERE, REREHEMLE (CEO) Ty L Bk, BUHEE0LH, K-
N7+ VADVAZHEELETO T 74, OFHICHL T, REEzFEo. 2024 4.3 31 H
BUE OB S A N — 3R 2 5 # I S 7z 11 O E TR S L, s L,
WPEBIIIEBEBHATOM. L2 REHMOE Y AR =5 —Th b, H5ME (NER—5%) 12
IREND L), A v N — ZEECHTE A, BEMSE - A3V - HEESSRICHER S
TWDL I EWDbRL. BHEA Y N—OEF RNy 7 757 FRHEMME (BOE - 177 - %
B - REER - Ty 7 AT TEY T4 L) ORMAEDLEIZLY, BKEY RS - LB
AY AT IAT V AFEEEENIIEETE MMM Lo TS, 29 LRI, AEE
O RIC BV CRMMHERE E ) A 7 FHEHWT 5720 ThH ), SEERHVIEITAEE

FEAREX Temasek HAFTFEUFT ¢ - HIN\FUR

Temasek B S%S

Bt 2 PITEESR (ExCo) EEBZESR(AC)
JL

U—4—3v I BaF - Rl YRV’ Y ATFEUTAEES

EHA(LDCC) (RSC)
LiREERS

BB =
7t Wig-R-bIAUAY | e ns HREEEES
KhE Rty FEE2(SDIC) (SMC)

(SPRC)

Temasek Holdings (2024a) Sustainability Report, p.10 & 1 7R,
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E5M%k Temasek BU#R—E (2025.12.10 B)

K% R /45 iR - ELBE FhZFN - HFHE
Teo Chee Hean &R HAGEEBIT) | >~ AR — L BIER, LEAREHFERRLRE) [ARBR BRRERE, Y RIHNF VR
Tan Chong Meng ek 5L (FEZEFE31T) | STTPSA International CEO, Shell & YT I7A4AF = — > B84 > 77 BEEET
Jenny Lee Ve T 2 (GEZEFEH1T) [Granite Asia(IHGGV) / Senior Managing Partner |77/ 0¥ —#%&, VCIRE, iR
Lee Theng Kiat R AL (FEEF31T) | Temasek International. 7TSingTel& & BIE, DEHANT VR, B
Ong Pang Thye HiBi& AL (FEEFE#1T) | TTKPMG Singapore/Managing Partner KL, N, MEEER
Jim Hagemann Snabe becTia A FEEIERIT) | 7TSAP CEO, HSiemensEAZE AR TYRNEEHRTFEY 74 BREWE
Tan Chee Meng HRE 5L (GEEFHIAT) [Senior Counsel GERRR), Bi& - HFRARZEM R, R RER, RIS
Peter R. Voser ERHHEIR AL GEEH#11T) | 5TShell CEO. JTABB CEO IFLF—EEIA-—NLY RSy T
Geoffrey Wong Efmi% 141 (FEZETEINIT) [TTUBS Asset Management (3 5 H1EE) HEEREER, 7y bvRxY AV b
Jaime A. Zobel de Ayala % AL GEZEFS51T) |Ayala Corporation& (7 4 U ) ASEANHBISHRE, ESGRA, a4 > /57 b
Dilhan Pillay Sandrasegara | & ¥ Hx#51%&, CEO| - A (E%5#11T)  |Temasek Hlds&International CEO, STM&AFEL  |IBEHIE, K — b 7+ U A HE

FHIEM

B A7 DL RAMEEROEVRE TR 72ODFEM Lo TS,

F R RICIE, BUTRES (ExCo), BAZHES (AC), V—¥— v 7Hl% - %R
2 (LDCC), VAZ &F AT+ T74ZKHSE (RSC) OAZEERNH Y, BEEOKRE Y
HENTWE, PITICHESE» S IXE 2408 L Tn» <.

BAITRER (ExCo) (%, EO LN THHIKE L e e 2 KRR T 2R ZESINT
W FEETEHOWRE, FR- 71 ) FOEHE - BRICET 2 Z0MOIEEZIT) . LE
WIS LT, AT FE) T4 HHED ) 27 LR EEEICANS

EAZHRZ (AC) 1, MOTHGEROATHER S, Wk > A 7 2 M EHRE - BT o
YA, BIOESETREOEHLZE LT, MESOBEERTELMET S, T /MHBEAE A0
RRLMAIEEBGEEL, WEHEARM (IA) OEEZT =06, #Hi5, WA EEEFICETS
BT O A AL T, ML ERS 2720, WEEATTPIIIHRTR SN L TE
ST 2RISR S N T .

V—=F—T v TS - BIMERS (LDCC) &, Ui &Icr L, Bk s & RER ) —
F—3 oy TEHZIRE T AEMLEZHED . FNICIIHGHRE & CEO OB EFHE, 7 5 NICHERK
ERBMETENC RIS 2 IRE - HEE END. FLHGEEREDIELNAF VLY VEATAHZ L E
WAL, FRICRMBEEBEED) A7 - AEINOMIE T BT 5720 LERRE)) - B HER
SNTWEZ L EWEET 5.

VAZ &V ATFEY 74 BHZX RSC) &, SZMELTZ2H0Y A7) 7 1 By % B
TEHLPEOREARTH L. MEERIVTATFE) 714 OHSE - ) A7 OB EITV, FRICARE
LK EOWMBE) A7 REE) A Y, L¥aTF—Yar Ay, FR_RL—TaF V) A7 REEN
VAT G e ERT 5. SHI, K= 7+ VLV AVHFEEBIO 707 7 1)V, ESG HIH,
VAZEHBLIOY AT FTEY 7 1 OFfilA - b2 BRI 5 L L 312, ESG HEDINREIR
(TCFD/ISSB #It) DL Y a—#H&E%1T)H. T-MowEERES (ACX LDCC) & bl
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HE LT 72DIZRSC #EHEL T 5.

SHICHRIHEROTIC EMEHKTH 2 EREXINVHBE SN TS (Wb Temasek O
CEO 755 E). o BB — 412, Temasek HURi % & A%E O 7 g & J7 8t % 24T L
B e ) & — v RIS 2 lidy 2 0. Ziud, BEEAR—-F 7+ )4 ) A EHRRESR
(SPRC), EfseHl (A4 NAMX &) - #%EZHES (SDIC), L#kEEZE% (SMC) @ 3
ZESTHER SN TS, DT, TNENOREEOMEXERL T <.

WRIER— b7+ VA - Y AZFHMERSE (SPRC) 1, BEfF - FHGOmM G clE L) 22
OB EL D~ 7 Uik, Buh, EE BN, HEENAC AT S FAR-bT7 3T
SR LB T BEET 4. S HICAIEEEI % &t ESG B & ESG BLEFIH % Temasek O
HRWG E, U A, EEER UL AKET AWM AR EBE LTV,

B (FARZP AV L) - HERHE (SDIC) &, Bk & AT S N7 HEBRHBA A
THH - HEOUWEZIT, MEBAAR— b7 4 ) F 2 EH - T 5. 8k fetkc B4
B)AY LR HEE LR — 7+ ) 2EH - BT AREEZITo> 0D, —E&8 R
RS ~NRE DO UEDN D 5.

E#RREERS (SMC) 13, WElHHl, BLOTFTINT 1 THHAOFER, BEERESHIK
PR L7CRHI e EO@ERIZOWTERE 2479 . % 72 Temasek 478 #H# (T-Code) % IK%E
L, &Rk - fEEEBI125 LT T-Code D#ET & FHMIT T 5. ZOERMDI-OIMMEES
REELTCWD, E512, FRTRERE A = 2 7 F 7R i RETEEE 7 &, U KGR L
TR AB LU EINC BT A BEA = T F 7L 7u L AOHPEH /G L T\ 5.
Temasek TiE, LED My 7A=Y XV FERBAROMICH, FATFE) T4 HKEICE
B RERERBI OB MM & LCORE - BB - ZETAMMAEREL W5,

1. Sustainability Group: SG (CEO i) (2 CEO EE TH AT+ Y ) 7 1 |2 T % Wi Ayikng
EHUYHMADILE, BT, FEMirITETS. SGIE, HPNORATF - Ry —LEEL, B
WERI T4 ThA 37 MR EEBEREEZBEHO—BRET L. 24y bEH, 24 F v —
RIT 47, QEOHEI~OBITOLE, Fstn e Mk, EFEERE - BUff - NGO Lo 7o —
PNV e AR AE R AT

2. ESG Investment Management: ESG IM (g EIEH CIO BH)E) 1 3&%&I 14 7914 7 v
SO ESG - AT F ) F 4 A EHY L, ESG MBI 2 HM Ao PR L L CHEE
Tw2. ESG IM 33 & T - &% D ESG MATHEE) &L RIEABBITEMEZERL, HETF— L4
L LT ESG BED ST AT . BARICIZEEMIZESG 72 —7) Y = v AD#A, £72
BEBIE, R=—F 73V FRELOT U=V b2 ETL YY) T AR L ESG EED
M EEKSE & HIC, ESGHATHE & KMBEEERAT ORI & I ER 4. ZoX)ig,
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ESG FEIZBI 9 % Hlek L EMPEOHMS & L CTHREL T\ 5.

3. Investment Stewardship Function (2024 sEFiiR) &, BWELLEDO T /NS 2B L OHKE
B ZREL, FERFEOATF 27—y T GRIMETHE - BEFRESZ oy r—I 2 0 1)
A - BT MM TH B, FREEIL, ESG AHEEMICHAADIZE T LT, KEES
EDHNF AR RUIMEAIE A LT 5720, HERITEHELERIRET 22>, B
RN IHE R L OBBRN B MNFER T =Y A v b, HEL L COBIMETEZE LT,
BB, HNF A, ) AZEE, B XUESG Y A BRI 2 i A 1 128
THRTEITIN TV NEEE - (EET S, 29 LEHELS, [HEBRT NSV A ohH
Lo T2, FRTL, Temasek NWETH HHERE LT, Mifizsl 3 7-00HELTF
BE LT, BLoOE Stewardship M A %E L, FELBMEORER B L UGS & OXf&E
REMEATE A AR SIE T 5 L RE#E S LT 5 (Temasek Holdings, Review 2024b) .

VL, Temasek @ b v 7'~ 3 —T A bOWEBMNE, HNF v AEHIAMEB L CE72. 20
PRATFE) T4 - HNF R, GBEES - T AT E) T BREREORERIEICLET
L7z by I A—T Ay Mk (B - SRR i 2 72U S & RSC, s BRI A4,
HRES L Stewardship fA#]) & L CEBAICHE L T0 L AWEHRTH L. ZZTHAIN
7oL R L IR B R B S OBRIE, SUBEER)E W) BRI - fEERN) A7 SIS 5720,
PAERE LNV LHEFEBLANVETE—H L THRT AN v AL LTHERSN TR 528,
INOOMEGNE, B 2MBOEESHICE T ST, WEEBICY AT F IV ERHRET B4
KA by TIFA=V AL MEIIBHSETO LRI S 5. %), ERFEOLMBELTR
I % il & L 72 Temasek #1773 F » ZEHIBTER SN T b &z 5. 56 MK, PLETH
LT &N ) 2] % TCFD O 2 S & THRHE L 720D TH 5.

W2, TCFD #/3F ¥ A L H& 70 & ANOf A OB AIZ OV TR TWE ).

(2) SURZEENIIGDIZEELES

i. M—RT7xUAICHBIFDEEREROED HH

WEAWIZBNT, WHIZTCFD ZHEEMAE L TWwhr0db720l, F3FR—-F7+1)F
DR R FAFCEEMEE BT, RSB TR, BE, [BEZHHEEZHREmMEOIEE L LT
5 2 ey A, Temasek IEEMINAR— b7 4 ) FREEICBITAHEM ML >~ FE LT, T2030
KZiho7z%y MO, A Fy—V 7, @ik, YATFTV)ET T D4 ODMEEE
FIFTCnb, F5ERO BEZRICHIET 52 300FEET 7u—F & LT, ORRERERE
TSNS 72308 ORFEBATOM#RE, TANVF—3hFbv ) a— 3 v, PRlENATHEEE 2 752712

28 FMEBHAE TIE R WA, TRNAFY =N A NV TH LT VLY - FATF ) 71 3MEES  (Temasek Sustainability
Advisory Panel: TSAP) 7%i% i 11T\ % (Temasek Holdings, Report 2024a:14). ZAUIZZ 00— U2, [EERE 5 B
B, TS, SRl EESTOMBAE T EE) — 51l LA R REVEI G & LT AR CTH L. BT I =134t
OB ST EEE, Temasek D LI ATALEDODY, GARAH), BHARE HSWTHELEFRTRIECHEET S
MREICBWC, i, KRR, ZOHAA Temasek [ZHRAELTW5, LR Tws,
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FEO6RE Temasek URATFFEUTF 1 - HINF A EH]

BNRFOoREHR HNRFORAAR
FYCVERHGRE. HEELeE. SIRZEURY, ESC OBESHSEIEOREL. ZOMEOEE#IT
BRRE0EEES 5, B RREMNSHZTFCUTBBEDYRY - /S IA— TV AREEERIN IR, BEERRE

(1%& /FEH), KRRBEIETOD1IME) TOBEFERD,

URH & $RFFEY T ERG |2 FREOERR. BUFRASEMED . HREBEEEIRTHU7 (N> NSECS
) (RS'C’§E,£” BE s 2053970, K- NIAUAOURIHEE . ESG/RIRZBIRGERS —PEd - BIESELL 1
B3, R RALEEHATS.

SUR-HRFTFEVT 2R EFIMTIHEAHADTZHO 4 DOEERRE. VIO -ESE-77./05—-UR)
REER TREWIROREHEE BT PSPRCEE R, RE - FTAI R - JRE. URUZT-ESGE
REECRBRECEEEIFOSDICEERRE ., R ROH RS TRITEIFIL AN TOZBAHIEL
N3,

LREEBAEH

Sustainability Group > ESG Investment Management:BPIEFFIZ:%E. EFHNARE- K
HYZXFFEYUF-ESGEMAER S |1 ESGORAE - D R— NIAUARZEEDT S - DA M- REHIZH, FPIAHERF O AMBER4E

S——"
EHEA £SG. SURZBER. 20/ (IR B3 RS R BEAN . RN
£ - b+
ﬁé,ﬁﬁgéaé’ggn BOBEAADEE. S5 IFEANOERRETT, HLEBRHTERAREBEATRERC

RNz, EERESPMESROEET.

R SE B BERMOT1-TIS I AR TRIREE) - RIBUZ V2 E B, R— hIAUABE- REUICEWT, &i&
ESGﬁlzﬁﬁ/' éxui 5 G Z{b. SFUA BITURIRBEE SV IERM. N5 SPRC, SDIC, SMC REDERESR%EL
TEfe.

BB N HBRRIC DV T, ARR\I9 TSR (Mish- SEF54RER - ZFIL) AHDIEETSHTIRTIER
IR DRI - B R - R )L |FHRISEE OB, B8 - RIBURVEETE3ZHL - BPI. ERE R DI EESERE.
EE OB IFRETIEHIT IR ERAR SRR .

FEHAER

BOULRBAEET O ALY, £EY Y ¥ —IIBIF AR F izl BRFbomEz Hi53
VW a—varbEd), @F— M7 3 ) A REICBITLBRELORY MHAEME (KL
T7 V=0T —=2712D%, FIENPEVERER— 7+ ) A3 L, SBEEERITE
) & B FILDIY AN DWW TEMWISHGE21T9), @V —Kr~—Frv vy J)a—ar
OFEJ (AR AT LORE - MEEZRY) 2050 Bk FLE 38T 5 FE2HEE) 2RL, K
HEERUZ T 723 E O MlA & L TR ERMT T 5.

ZDXHIZ, Temasek I IRFENEOEH 7 ¥ —OFjH#E, Bt - 7)) — 5 HEANORH
Blsy, EARE % U7 5B OEEIT->TBY, SHICHEZFIIBWT, 20 KAk
PRI % N#F L CTwb (Temasek Holdings, Report 2024a: ‘Key Highlight : Sustainability in Our
Investments’). Z 2 Tid, $FICQDOR— 74 ) FPRFOTY) FAAIZHERT A B T%. Temasek
X, COWMDHMAOHEL LT, K=+ 71 )4 REOL Y MEHES 2030 472 (2010 ) 12
I, 2050 FFETICA Y PEOEZBITTWE, 2072012, =17+ ) FEEORRFENLT
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Ot A L SBEABRISOMEBRLOITRICE L Z By =Y Ay e EiL T2 A
HIIE, RELERATOREMIRD, ESG & DFEMIZBIT 543 & OxE:, BAftE#ESE=
5 ) v 7 %l UAERNIE IO W C O 2SI L 25 Th L. K- b7+ ) A REOBIKFE
{EDREIEZE Y AT FEY T A FHEBEMEMTON TS Z L5, Temasek 2 EIIAYIZ
AL TWATER—T 7+ ) F &% (Temasek Portfolio Companies: TPCs) % HAKAYIZILIRE L,
BESS 4. 557 MFKiE, Temasek Review (ZILFEH) IZRBMINTWEKR—F 71U+ (2025
EIAKERE) RMLL2) A MNCTH L, 2L, &, WE A TAVyF— 477,
&, 77 /0T Lo LEFRBEEBLUHEA V7 70mBE T IICERLTnE. Z
NooOL s ¥ —1%, Be2MBNSHIcE TIdn d, BRORNBEEEE & AT 5% & ARE S
ELTEREIENTVL I EPMEEIND.

HFI27E H 9N & &%, Singapore Airlines (fi1%%), Sembcorp Industries (£ > 7 5 ), Olam
Group, PSA International & \» - 7z, SMEZE O FEE % 58 { 2T 5 B R FKAT, 55V
7 (transit) BRICH ZHEFHED, FER-F 71V FHIIEEFNTNDILETHD. T, Hiz -
T ANV F— LI RZEISWNEE (hard-to-abate) et 27 ¥ — & &NTHB Y, TCFD OH:H

E7H*KX Temasek iK— T+ UABZE (Temasek Review 2024 h Siki%)

=it o5 — Temasek & DRIF
DBS Group Holdings Ltd SEY—ER I UAR—IVERAFRIT. ETBLTEE. TPCs 28%
Singapore Telecommunications Ltd (Singtel) [5&(§ I UAR—IVERRBEESE. TPCs 51%
Mapletree Investments Pte Ltd TEE/U7IIRT—k TEEMFERY. THEREEBR1TPCs Z2MHE100%
Keppel Ltd. EE/E¥AVITS JEEERFY. 4TS, BEER. ZAEE. 20%
Singapore Airlines Limited B/ fnze Y UAR—IVERRZESR. EEREEE. TPCs 53%
ST Engineering Ltd (Singapore Technologies ) (fiZZFH. EFHER. TR |TVIZFUYIRETEEE. HIKTPCs 51%
SMART Corporation Ltd SE/EE IV AR—IVRRBROREZEREE, TPCs 100%
Sembcorp Industries Ltd AVT5 / K/ IRIVF— Y UHR—IVEABEATRETI RILF—F%E, TPCs 50%
Singapore Power Limited DiE / TRIVF—/4VTS5 BRRENDRHERLEN. EREATEREO—D, TPCs 100%
SingaporeTechnologiesTelemedia Pte Ltd BE/AT4T/FT0/09—  |STFUXF 4«7, BESHIZER, TPCs 100%
BlackRock, Inc. BEER/ I7A4F VR HREAROEEERART. ERNIEES 3%
PSA International B/ TR HARADEESEERTD—D, TPCs 100%
Olam Group Limited SATYALIIR/T IV BRUSHI TR TERZRM. TPCs 52%
Navidia Corporation ERBE/Fo/09— FAUA. Al (NIHIEE) BOHEDF SRR, 1%
Amazon Com, Inc. EQY—R/Fo/09—/R |PAVUR. 1VF—2y MGG, 1%

E41e  (E) 78—+t v 5 — VfllL Temasek DT A L% 59

29 Temasek |2 & 2 i fic b7 0t A L S BRI O MEPIRVOBIBIC LT, HiEFoT7—FIcLud, K- 71948k
&% #/3—3, #&PEHE (Total Portfolio Emissions), R— b7 1) FINE 355k F ik JE (1 Portfolio Weighted Average
Carbon Intensity), HR—b+7+VFRFEi#RE (Portfolio Carbon Intensity) (ZL->TEIELTWA. EARMIZIE, Scopel B&
U Scope 2 K L L7z#8 R —h 7+ ) 4Pk E (1CO2e) IR, 7E LRAN—ADR— b7+ ) FIEFERERE, BLO
A= P73 ) FICEES LR ER RS AP EZ R — b7+ ) AR TIEHAL L 2R — 7+ U e FRIE & v o 72 53R
BAPHL TV, JHEEIRZ O DT TR, BRES 2B U RENFOUFLEMRL T AD, 2025 4F3H 31 HEE
HCE, BERREEOIN—FRIEIR - T+ )T &R0 77%IEL, RFHEEICBIT5EPEHREIZR 100 77 tCO2e THI4EL
XV CThorz, —7, TELER—ADREIREIL 92tC02e/SSM L ZEMNHERZ L, $BEMAAN—ADRFIREL 73 25
63tCO2e/SSM |ZfK F LT\ 4. (Temasek Holdings, Review 2024b, Appendix I — Reporting Criteria: 67)

ZHL-HRBEEBITMZ, Temasek [35MBEE B A P& N E T 2720 O WG RSB BERL TV A, BARMIZ
X, OFBREFEII—RY 7y T U M B U TRIEZENCGZ 2502, QW) A7 BLOBAT) A7 B0 EE
EIZRAT TR, OFMMEE, BOE - B2, BE=—AX0E)HEL DH B S, O3 EE R OIS IZIT ).
IS, K= b7x)AD%y M — RPN EEEASL2 % ESG 7L —ATU— 2O F T, $TXTOHREFMIREMT I8
ENTW5.
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AIZBWTYH, MBI A7 BIUOBIT) A2 ONENRKREVEZ ¥ —1258EENS. Ll
Temasek £, TN OHAELZHRERMSRE L TTIEARL, BITZHRE L-EWHRESGE L
THEDIF T\ 530,

DAL ¥ AL, TCFD % B2 2 EHMHR O A L LT TR, EORER BIMIZRE
L, Wit CTHISTL20h2HM§57-00%EEEREOREL LTHEHL WAL Z L AR
LTCTw3, 374bL, Temasek IZ& o CTHEEZL S, SEOCHFELICB T 2HHIKEZD S D
T <, HRMENRIC NS 7o g, EARIBCERTH, TN v AR S Tw i)
NCTHDLH. ZOBE,S, BER—- N7+ )FEE)AVEEE LTTERL, BII2EHT~N
SRS ERE L LTSNS, EHEH £~ ¥ — (high-emitting sectors) |22V T, &fEH
BIZES 280 - T—ERAIBITT 700G L L TEMT SN, (EROBEE - HEICED
FREZLZOTH AT T T4 HE LKL TRb 5.

29 LB E 2 T ADD, Temasek ICL B0 75— XA bbb ) iTHA. [H
A, AR EMEOR KLEHNE T LT 774 EXLTOG-Tld% {, WEEHKE
LT, HifRE LSO N T » AL RIS EIEIC 5§ 2 %8 % & o T\whb. Temasek
DI rF—=T A FOFERIE, HBRTIEZR S, TBES] 2d 5. ek Lz X512, FImICBix
FOWEEREEISH L CHD, HEWEZ AV —0EA, TAVF oL, BKikFEHEi~
DEREFAT & Vo 72 RIIETH 2 EH A ICH SN TV 25861213, Temasek 13 &M 1B5-
2479, 20X 7 Temasek OFELREBIT, PV HR—NV - ¥ 72V I)3I—-12BTFL [ VF0Y
YavifE| OFEZHELEENTHY, Y ATFEY 71 2HE#E TR, BITOEREO
SR L L CHW 2 IR D 5.

PLlo X912, Temasek (28175 ESGHEL Ty r—2 A Y FOFEIIV AT ) 71 3%
BIZBWTHEELRMVELZ HHTW5D, ESG 2 EHBOMMNER L LTTiER <, BINZ
EMMEAIEZ X2 A2 EHRE L THE 7O AERICHARATYD . ZOFMIT, HEROFF
MR SHEHRDE=S ) > 7, SHIKR= 7+ VA RFELOLYF—I XY MIELET,
—HL77Lb—27—=2 L GERHENTWASHIZH L. LITIZ, #iE#E (Temasek Holdings,
Report 2024a: ‘4-2 Embedding ESG as Part of Our Investment Process’: 27; ‘4-3 Engaging
Our Portfolio Companies’ : 33) 75, ZOiE%E LT <.

30 HHIZRATY A2 GHTIZ BT, RRFERENORBITIE Bk, SO, Hlr, HREOElEE LG 2 50
B BE§ 5720, Wl #EMIH (Internal Carbon Price : 2024 4£#525C US$65  tCO2, 2030 4 F T2 US$100
tCO2) #HALBRMITHA LTS, b, WEFHO7 7O—FE LT, F—RUIEE: (1) BRFEIR R IRE
WARA A (GHG) HEii: (Scope1 3L VA Scope2), (2) jiFIRERAMAEA 100 77 Fvd72h Offixt GHG #Eitii: (Scopel
B LU Scope2), (3) HFERFINZE 100 J Fvd 720 oiffixt GHG HEH & (Scope 1 8L U Scope 2), (4) Pk Fffits =
SLL72EA D [ =R AT Ly F] v, KERE) A7 05) A7 REBRERIAAMIEGZ B2 T4, S5, 6
SHORMEET) 7Y = VETH L AR AR MIC LD, HEOREY F 1) F T BB HEBIEE DR~
TN EY ERIACIRL, & L OB R F LR 0L % [>T 5. (Temasek Holdings, Report 2024a: 30)
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i. ESG#E (17 JdL—r3ay) ¥EIJOER

#His# (Temasek Holdings, Report 2024a: 4-2) 1[2/R &5 X 9 12, Temasek D& 71t 2
TlE, BMBSHT & 1647 LT ESG ZER2MERMIZEHMH S LT\ Ab. ESGIZH R A1) A 7D A
59, HIEWRE, BEAREGRHPEMER EEBORIT TR ST 5. FRCABEERNICD
WX, BT A7 RWER) A 7 & ST BRI EEE 2 ORI O S 8, [ RS
RA I N=2a yOAREEE LTHHRZ L, LE3NTwD, 29 LRHEE, HEZESOEE
g 70 ZICHAATNTE D, HEOTHRHWOAL ST, HEKOENMZEHIEE & L
THHENS.

Temasek O T > 7 — 3 X > & (Temasek Holdings, Report 2024a:4-3) X, ESG 4 > 77 L —
Ta v EREBRICETWICERT AEME LTVEDSIT O TS, FFIER— 7+ 1) T3
OEMA—F—& LT, MR T iz UGB 2T lid 2 L W) FRIZHRAL TW5,
LU=V A PRRPEEOEE VL, AR, M EZE, ESG MR L E R 2
THERNANAT T S, FRICREESE WIS LT, ISR & OfkE 250 5508
1715 (Temasek Holdings, Report 2024a: ‘Engaging Our Portfolio Companies’).

Z? X912 Temasek &, HET DL ALMEKIZESG 7V —2 T — 7 @A L, BHNZ:KR—
FTAVADLY) T ALY S — R ERIEIEE Lo TWD. FD72DI,
Temasek (3% &E R D ESG 72— 71 ¥ = » A (ESG Due Diligence: DD) 7> b EHZD TV 47—
Y4 v b (Engagement) |[ZFE % F T, ESG ##%E&E 70t 2ZOHHIHA L THB I3, WiH %
HAMTEWIZERLTWD, LFICESGHREMKE T O AL LTOESG 7T2a—71) Y=y

(DD) &Xvy 7=V X b - BFVEBEICHRET 5.

FTHEROT 2 —71) ¥ 2 ¥ A TG REFED ESG LKA HEA S 115, Temasek Tl
KEMDOESG 72 —7) VA (HEWHELE) L LT REBIV/ o3I EREE
FAT T HEERFHEEI ST L2ERNT 2—T ) V2V A - O AZFERL T2, TOHM
1, EEIEE D) A 7L D b, FRIINZBITR T Yy VEERLCBY, HELEMZE
DRMELE) - FLax - HNF 2 AT CTREGENIME % AR 5 02 HENCHIT T2 28 Th L. #l
X, ACEIREL, Wk, REFHEL EOMSIINIME T M EFERFIEFEICE L TIE, FFIIH
L3N/ T2—=T) P2y A% FETLH. ZIUHIE LT, LELRERLE SRR EZHE L
HARTAZHEEL TS,

HEEMOFMIB VT, KETF — AP REL NV TEEZ ESG ERPLERN TOFS I
DOALEDF, ROV AT FEY T8N EELLEANRINTEIT). o055, ESG
V=), BAED ESG HMR, LEIIGLIET RNA =D e 2 CEBSINS. Z0
FERITREN G E L TRE SN 1T, HETBRICHE - KRR SN 5. BRI, &k

31 Far7 - =2k (FAFF+EY 51 MD # ESG # & EHEEE) (&, "At Temasek, we integrate ESG into the core of our
investments, from pre-investment due diligence to post-investment engagement. As a long-term investor, this goes hand in hand
with ensuring the long-term resiliency and future-proofing of our portfolio.” £ 5K . C\»% (Temasek Holdings, 2024a:27).
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LRI EE SR - RN 2282 R TEAENEROZDI1C, EELZFHFHTDH 5
(Temasek Holdings, Report 2024a:29-31). Temasek ® ESG 7 L — 247 — 7 Tl&, HEREE
(2 & o TEH S M5 & COFHPE ISR L CRIELB 5T O FEfi % BT T 5.

F 72 Temasek (I EHIWTICBWTHE O ESG £#EZFHEL TBY, HEWRELEELIE
YT HY =& LT [HlPEZEM ) A+ (Restricted Industries List) | Z#H LT, [V
A ME, EBREHCEEGRICKE O CHE Lo AR-VOES EOEE, %0 g0
an = E AR RAITTIRH 2 B 55 2 B £ 2 T, Temasek D3RG R 5
LI N FEEB = HMEICER L2 O TH L. ToMIcy, B 5@, & L TRE
P OBEARKRERELZL 6T ) A7 %) €7 ¥ —HEFH~OFKICE L T, #@HALN
R BT R 2 HE L 2WNE T A RS54 VBN EfE ST\ 5b (Temasek Holdings, Report
2024a: 27).

W2, ESG T ¥ 47— A v bix, B OFEM Y — Vv (‘Climate Transition Readiness
Framework’ ‘ESG Value Creation Playbook’) R E=% 1 v 7 %@L T, HEHOME L kL
WCBI5-% LC, A HEET M) A XS, $FI2 Temasek DLV 7 —3 2 » MiE, HEM
AR E AR IZBES T2 b0 TIE R, A—F— (#kF) &L LT, ®EICESGHESIT &
EMIMEEEZIRT I L2 HNE LTiTbN s, A TREABSHEEDSH 256, HEEE¥ED
Hss - REmle@ U ¢, EE,POEBMIIT Uy —U AL M 2ET L. TaEEERL,
FrE T BEPEICBE L CSRICRET 5. MA T, MERKIZB 23T 28 U OREMZAT
BELTWD., CORMMETHEZEL T 7 — Y A v MR MEAE I CEE R TR L LT
BT TS, ZoFEMAHE LCiE, #M#%E O ESG Investment Management (ESG IM) %%
HMEENTEBY, F7- Investment Stewardship Function & 2024 £ \2H ST 5.

Temasek (%, 2024 4§ 57 CEINHL AT 16 41 &ML 3+ OFH 19O FEAR— b7+ ) F
&% (BRFCHRPELED 94% ([2HY) L v 7=V AV M2 FEHBLAZLAKL VWD, 209
LEMWICHFE L2 EZR— 74 U4 114 (BEETHRIEL RO 85% I2H124) A% 2050 4F % T
DAy MO HEERHEL TWwWh. Temasek H & #EE L 722 B2 E VARSI L TG
IV =T A MEITH>TWASZ DR TZ % (Temasek Holdings, Report 2024a:34). %
72, WESR— 74 ) F 3% (TPCs) OFBEIMEMAHT T 7 a—FI12if>T, K—F 74V 4%
Ao & A7 5 41 (Singapore Airlines, Sembcorp Industries, Olam Group, PSA International,
ST Telemedia) & RfFEHERML TW5DH . 251, 202443 H 31 HEREOR— ~ 7 4 ) F a4k
HED# 80% % ¥ Ty % (Temasek Holdings, Report 2024a:34-39) 32,

A= 73V FOE=F) X 7IZELTE, UTOEHzHELET, K—b7+)F LN -
BL OV CTHRGEM B ISR T 2 Y A2 - T =R Y AREHLT5, OESGY A7 E=
7)) v (WS B & O FE RIS L, E2 R ESG ) A 7 SIS B ¥ % SE kRS 0 Fi),

3216 tLO L OREIL 25, EAHEN S S EOR WS AR SN TS,
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@ =Ky - NTzv b (KErF— - NGHEET— AT ISRENRAT AP ETEEREL,
TER— 7+ ) A EROPEBEEROFG 2 EH) @R — 7+ ) FRFEGH - #wEY —
W (FEER— 7+ ) A ORFINEZ B - BERTE25 L) 17 5 =4l - il oAz -
W - oMY — IV EBAS - 15/). (Temasek Holdings, Report 2024a:34)

P lo X 912 Temasek Tld, ZEROT 2 =T V2 Y APLEEHBDOITVr— X v M
E5FT, ESG7 V=247 =2 2FETU L AIHE L Twb. ESG ZHEHWIMAMAL T
Ju—F&, K= ;75 ) ARFEIZESG HEELHAET L7 70— F SHEMENITHEREL Tk
D, ESGHATFHELELTOF2a—F ) Vv ALy =Y A0 M Wlg Tl L <TiTbn b
Fild Temasek D TH 5.

i. 7Sy bhI4—LREEAVIND MEE
512, Temasek DH A7+ Y1) 7 1 JEHIGIE, TEKR—F 75 ) FNOBEREHKEIZLE L
FoTwiw, AT FTVHBIZBT L HEEEE HE LT, BEOHEET Iy b7+ —
L7l U7z BN - AP E b R L T\ % (Temasek Holdings, Report 2024a:
‘Investing with Tomorrow in Mind’: 23). BARMIZIE, BikFERL 27V —r 727 /0P =382
b L7:7 7 v FAOME, MoOEEEER L ORFAEEAF — LA, VCEENOBERMER 2
ERFTFLNL. NS OEEIXEHODEEOMER LD L, R 2 LR R B & &
ERT L2 RMEARORMIE L & L CTHERET 2 55188 H 5. H51C, # VC & (GenZero,
Decarbonization Partner 7 &) (ZH OS2I Y A 7 25| E 2 CRMEROS AL RAEL, W
AT FTNEEN O 2 RS [filliiz & (catalytic investment) ] & L CEDIT 55,
INHERFEER=I T+ )T E2MTETA7TITy M7+ —283ETLH D, Temasek O JEFK ik
Ws & 3#E) |72 ESG - SDGs $HIHTONR Y F ¥ —#E L L COBSRMRE L > T\ 5b.
EHIZ, FRRZEENRELZHNET2HEL LT, 4237 MEEL WIS TS
(Temasek Holdings, Report 2024a:26). Temasek (&, 2021 4EICHEFID A X7 M EEF — L2 %
WAL, 77V, TYT, T T AN AOFEEGIIE T, AN I 227 1 IZHEW
fififif % I3 2 L RS, REINCTRARTREZR ) ¥ -V OFEBEZHIEL TS, HEIZHZ-
T, BHEDA 237 NlIE - FE 7L -2 7 =27 ZEH L, #EHWH S G B OBRNE
FCEMRRMICER L TWD. S5, 70— N [ X7 F - f VRAMAZ - Ay b
7—2 (GIIN) OA »37 + - FRI$ER, Temasek Trust (2 &5 A 237 MEEFEKREL Y & —
(CIIP) OFAMBL, 7V 7HlEPLL LA V87 MEETHOREYFTIL T 5.
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VI fEREER

KA Tld, TCFD HflAABUF% 7 7 >~ B (SWFs) O /NF » AfiErEB X BRIV
b B a2 TnEOPTHONILTEL. TOBETRUEZNICE T 5 BRSPS A O ]
FEM R % 28 L, Temasek % 5l & L C TCFD Bi/R & # & #kNE OB FR 2 7547 L 72,

ST d 72> Tld, Temasek @ Sustainability Report 3 & U Temasek Review (2024) # xf %R &

THIMRER 1T o 72, ZO#F, TCFD I$H 2 555 A 7 ORERERESHAIZE & F 57,
PoE NG & NS v AEEICEENISHRA SN N 7L — AT — 7 L LTHREEL TS Z L
PHOL P E o7z BAAMIZIE, ORFiESE L ORESMEES*ECERN 2 ERIER
ﬂ?UZ’)‘%m , REZEZ 50T AT YY) 7 4 BEIBCEHRICHENICHAAENL TN S

. QFEBEMREOWINY A7 BLOBT) A7 Z2ailts LR R R— b7 5 ) A LT
AREL G D FEHEDHIREL Té‘h“(b‘%f—i, QFEEITEIFERRTITIE AR S BATEMETH Y, HiKkHE

<DmG%ﬁﬁ&§ﬁmfl—Fuvlyx#%&gﬁm%zyUy7£;01y7—yxyb
WCELE T, —HLZEETOLAIHE SN TS, PHER SN,

NS DGHA S, Temasek (23815 5 TCFD I EANOHHET DD OR/RIEHEIZE & F
59, HEHMAELZ D7V -T2 L LTHNEDITFONTWE Z LARSINTz. MBHITE
WAT LT, AR R 7 B L OWS %59 2 Al 2K S ., SEEsh»kF v v a7
0— (258 e RIS FEERNTH 5 2 LRI I N TS, $4abb, (ko EH

W5 ) A7 Gl e AT A5 TN~ T ) T T 4 OBLE) S BRI % a2 HA L LT
WIELTWDLZENHER 5.

Temasek [ FZAR— b7+ ) AR L CHRFAEZHEL, 2050 4%y b¥oz iz 7
EBEHRZTo T D, M THEZEEHAR IS ST, HREL L TOVE» 5 IET
R TV —T A v bl U CRMMMERE 2R L Ch 5 MBI ch b, 112, EikFEt
78 —=1ZoWTH PRI TO Y, BTt LARIKRE2HEAL, 4%‘%5@?3%3#]’“‘252&&%
RGARGTH & MG & 3 BESWREIREIN TS, ZiUE, YU R=L - I

BUILIN TPy ar0BEZHEVEANTHL. SOIEKROEE s 7 AJESINZ, EF
DEFEH 2L ETHT =GN EHEZEHOTBY), BREZEFH~NOTT7 v P 7+ — A4
R A% 12 TCFD % Hife & L 72 RIPEARE g0 BARML ELED T 5 5.

P25, Temasek \281F % TCFD ##Lx, EZRORMEIT I v b A ¥ MENHIIRTZEH %
B9 LFIFEIZ, SWFs & L CO#IEN ESG HEET N 2 HH T 2HfllA L o Tnd. 20
2B W, Temasek 13, HHEHIOZIFTFTH 5 L FEEEC, HIEFEZGIY) L THEET LIHRETNR
DETNVERRLTVS, /vy = —BHiFEEEE (GPFG) % &0 SWFs X, 727 71
T F—F =y TREMBENIS L =Y X MR L TEY, SWFs ORMES NF v ADE
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IS H—-EBEELEAM T EEZONL. 411, Temasek D7 2774 7 - F—F—2 v 7Hl
HINT ¥ AN, FEFAEOTHEREFIROENYE I EORERELZ 52 TV L00%, kit
B - FEREMICHGES A 2 L AR & 2 5. SWFs (2815 % TCFD i Fl S RE5HT1x, ESG % '&
W L OSBEBOREICH LT, SIERHEEELRBELG25THA).

MARWFZEIE, BREREFAEFMEMERS [TV IR-IVIIBIT S [BREHNF U A] LA
T  TNVERE —EHRA =T T4 7RI —] (202545 A 24 H) BLU, BREREFSK
FEFFR ARSI BT 2 LY TEREREZRTICBIT 2 5ELEEH TN v AR —T ¥t
7 4@ TCFD ®Hits & i fie 2 ims % rpiala—] (2025 4E 11 A 15 H) TOREKHNELZZITHEL /-
bOTHD., REWBWTEELZIA Y M BFEL S o504, 7o CIHFAREICE
VT Temasek @ TCFD (IZB$ % 7 — ¥ 5347 24T o T 72 720 72RO IR BRI L,
O ) THRCEHH L LT 5.
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The Imagined Fantasy and the Virtual Worlds

Tai Wei LIM

Introduction.

In a current social trend amongst youngsters, young heterosexual women who are frustrated with
the traditional rite of passage of marriage and male privilege choose to stay single.! The pressure to get
married has intensified as birthrates decreased (falling since 2022), even as the state relaxed the one-
child policy, put in place a 30-day cooling-off duration for divorces, and financial incentives to procreate.?
These measures were rejected by many women as tokenism by the state to address challenges related to
procreation in China.?

Marriages are also declining in China falling by a fifth to only 6.1 million (less than 50% of marriages
in 2013) due to unaffordable childcare and education costs, further exacerbated by an era of economic
instability.4 Therefore, many turned to transactional services to serve their relationship needs. Some are
also seeking instant gratification in the form of online on-demand services for cosplay actors who offer
companionship services and play the role of boyfriends; other alternatives include virtual reality dating, and
cosplay dating.?

The consumption of imagined romantic fantasies by Chinese women is a form of escapism from
the vicissitudes and challenges experienced in the real world, driven by factors like social anxiety and
introverted personalities. In the online platform, consumers, gamers and players are able to articulate
emotions and identities as avatars that may not be possible in actual reality (either cannot be expressed or
have to be suppressed due to social taboos), thereby providing some compensatory emotional fulfilment

(e.g., a sense of belonging) through their virtual characters.”

1 Hogan, Libby and Jojo Zhou, “Amid concerns about China’s falling birthrate, the ‘boy sober’ movement is rising”
dated 11 June 2025 in RNZ [downloaded on 11 June 2025], available at https://www.rnz.co.nz/life/relationships/
amid-concerns-about-china-s-falling-birthrate-the-boy-sober-movement-is-rising

2 Ibid.

3 Ibid.

4 Thid.

5 Ibid.

6 Chen, Hsinchieh, Jingyi Zhang, Xiaomeng Zhang and Ni Zeng, “Quasi-virtual intimacy: An exploration of cosplay
commission as a new form of virtual-reality interaction” dated July 2025 in Computers in Human Behavior
Vol. 168 [downloaded on 1 August 2025], available at https://www.sciencedirect.com/science/article/pii/
S0747563225000986, unpaginated online version.

7 Thid.
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Alternative forms of companionship including experimental dating with cosplay boyfriends (with
professional female cosplayers posing as male animation characters), Al boyfriends or video game-based
relationships.8 Female clients prefer such play-acting because they can reject what they perceive as
misogyny in their society, feel more comfortable being around other females, while enjoying fantasy play
with make-believe characters.® Some online contacts have become romance-centric, virtually intimate,
becoming what literatures on consumption characterize as the concept of “parasocial romantic relationships
(PSRR)”.10

Some studies attribute the emergence of technology in human relationships and intimacy to the
concept of “quasi-virtual intimacy” which is defined as “a special relationship between virtual and real worlds
in human-computer relationships”, i.e., the intersection between virtual intimacy and real relationships.!!
A good example of real-world pretend relationships arising out of ACG (Anime, Comics, Games) is the
phenomenon of cosplaying.

In these human-computer interface interactions, intimate interdependent relationships developed
between gamers and their avatars (digital proxies) with the gamers constructing their self-identities,
articulating themselves, operating within the digital-social environments and affirming their online status
through their avatars.!? Virtual intimacy and avatar character self-identification strengthen the gaming
experience that in turn complements individual growth and shapes their understanding of social roles in
actual reality.13

Parasocial romantic relationships developed in otome games make possible the development of
authentic romantic feelings towards and a feeling of attachment to virtual entities, extending even into
sexual attraction toward virtual characters.!4 It is when the intensity towards virtual characters becomes so
strong that the female gamer begins to yearn for the physical existence that can provide the sensation of
touch.1® This yearning for physical existence is the boundary and limitation of virtual reality, beyond which

cosplay commissions come into being.

8 Hogan, Libby and Jojo Zhou, “Amid concerns about China’s falling birthrate, the ‘boy sober’ movement is rising”
dated 11 June 2025 in RNZ [downloaded on 11 June 2025], available at https://www.rnz.co.nz/life/relationships/
amid-concerns-about-china-s-falling-birthrate-the-boy-sober-movement-is-rising

9 Ibid.

10 Chen, Hsinchieh, Jingyi Zhang, Xiaomeng Zhang and Ni Zeng, “Quasi-virtual intimacy: An exploration of cosplay
commission as a new form of virtual-reality interaction” dated July 2025 in Computers in Human Behavior
Vol. 168 [downloaded on 1 August 2025], available at https://www.sciencedirect.com/science/article/pii/
S0747563225000986, unpaginated online version.

11 Ibid.

12 Ibid.

13 Ibid.

14 Ibid.

15 Ibid.
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Cosplay relationships.

From 2019-2020, China’s domestic cosplay costume market size went up by 20% and, in 2021, the
number of consumers engaged with the cosplay market was estimated at 403 million with growth continuing
thereafter.16 In 2022, China was the largest Asia Pacific cosplay and otaku costumes industry with a revenue
of USS$776.64 million, driven domestically by surging cosplay competitions, conventions, and events like
the Anime Expo, World Cosplay Summit, Comic-Con International, and Gamescon.!” China has a large
population of cosplay and otaku costumes fans and a middle class with disposable incomes who are willing
to spend to buy good quality cosplay outfits and costumes.!8

This subcultural consumer community has also driven the expansion of conventions and events
with an anime theme that in turn strengthens demand for cosplay costumes.!® Market competition amongst
cosplay costume businesses, producers and merchants in China has created an economy of scale for the
products while lowering profit margins, making cosplay costumes available at all prices.2’

According to Cosplay Clothing Market Report 2025 (Global Edition), the value of the global cosplay
clothing market was USDS$ 4.5 billion in 2023 and expanded at a compound annual growth rate (CAGR) of
18.00% from 2023 to 2030.21 The cosplay industry is boosted by cosplay conventions, theme parties, and
the mainstreaming of cosplay, no longer a fringe otaku consumption activity.?2 Cosplay (or costume play)
is a performance art where participants deck out as anime, gaming and other pop cultural characters and
imagine/fantasize/play out those roles.? These are all transactional options in place of human dating
rituals.

Some cosplayers indicated their going rates are approximately USS75 daily and perform their role
with props like their characters while targeting professional ladies with disposable incomes or varsity
students from the educated class.?* The market rates for popular cosplayers can be up to a fee of about

USS$2,800 for a multi-day engagement, a consumption lifestyle that is described in some studies as “bridging

16 Cai, Charlotte, “China’s Cosplay Obsessed Gen Z Adore ‘Love, Death & Robots” dated 10 June 2022 in Jing Daily
[downloaded on 10 June 2022], available at https://jingdaily.com/posts/love-death-robots-cosplay-gen-z

17 Astute Analytica, “Asia Pacific Cosplay and Otaku Costume Market Size, Share & Trends Analysis Report
2023-2030” dated 16 May 2023 in EIN Presswire [downloaded on 16 May 2023], available at https://www.
einpresswire.com/article/634006986/asia-pacific-cosplay-and-otaku-costume-market-size-share-trends-analysis-
report-2023-2030
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19 Ibid.

20 Ibid.

21 Chen, Hsinchieh, Jingyi Zhang, Xiaomeng Zhang and Ni Zeng, “Quasi-virtual intimacy: An exploration of cosplay
commission as a new form of virtual-reality interaction” dated July 2025 in Computers in Human Behavior
Vol. 168 [downloaded on 1 August 2025], available at https://www.sciencedirect.com/science/article/pii/
S0747563225000986, unpaginated online version.

22 Ibid.

23 Hogan, Libby and Jojo Zhou, “Amid concerns about China’s falling birthrate, the ‘boy sober’ movement is rising”
dated 11 June 2025 in RNZ [downloaded on 11 June 2025], available at https://www.rnz.co.nz/life/relationships/
amid-concerns-about-china-s-falling-birthrate-the-boy-sober-movement-is-rising
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virtual emotion with real-world economics” (sometimes gifts are given in lieu of payments).2>

The profiles of these cosplay clients are in the demographic bracket of 17 to 30 years old and in need
of emotional support but not romance and so the cosplayers provide a shoulder to lean on, happy hugs and
fantasy therapy.26 Only some of them are lonely individuals, others are hipsters who follow this make-belief
dating trend, all of which indicates a wide spectrum of emotional needs in contemporary Chinese society.2
In China, a growing number of young women are turning their desire to meet their favorite anime and
manga characters into a make-believe fantasy in the real world, through a paid service known as cosplay
commissions.28

Cosplay-commissioned dating is a hybridization of animation fantasy, actual-reality experiences, and
commodification of emotions and this feeds into working modern women in China.2 Many contemporary
working Chinese women are dedicated to self-realisation of their goals and abandon their traditional social
rituals like marriage or procreation, thus abandoning dating in the process to focus instead on friendships
and non-sexual socializing.?* Hiring cosplay boyfriends also avoids what the female customers consider as
patriarchal society, being objectified as objects for pleasure only and/or being boxed into binary concepts of
gender.3!

Cosplayers reconfigure real-world physical relationships by creating an idealised alternative to actual
reality relationships through acting a particular ‘role’ in real life and amalgamating fantasy, consumption and
human desires for interactions.3? Defined as “close relationships or emotional engagements constructed
through digital technologies and online platforms”, cosplay commissions translate virtual-to-real intimacy
and this differentiates cosplay commissions from pure virtual relationships.33

A secondary industry has spawned from the cosplay commissions and has proven to be popular

amongst popular culture consumers as well. The merchandise (e.g., pillows, cosplay costumes, figurines and

25 Chen, Hsinchieh, Jingyi Zhang, Xiaomeng Zhang and Ni Zeng, “Quasi-virtual intimacy: An exploration of cosplay
commission as a new form of virtual-reality interaction” dated July 2025 in Computers in Human Behavior
Vol. 168 [downloaded on 1 August 2025], available at https://www.sciencedirect.com/science/article/pii/
S0747563225000986, unpaginated online version.

26 Hogan, Libby and Jojo Zhou, “Amid concerns about China’s falling birthrate, the ‘boy sober’ movement is rising”
dated 11 June 2025 in RNZ [downloaded on 11 June 2025], available at https://www.rnz.co.nz/life/relationships/
amid-concerns-about-china-s-falling-birthrate-the-boy-sober-movement-is-rising
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28 Zhu, Qing, Yang Yiting, Zhang Long, “Why is China’s youth hooked on Cosplay commissions?” dated 24
September 2024 in Shine [downloaded on 24 September 2024], available at https://www.shine.cn/news/in-
focus/2409244899/
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badges) thrives on cosplayers’ self-identification with their preferred game/comics (manhua) characters
and the merch becomes a tangible physical representation of virtual characters.3*

Some have become dependent and reliant on cosplay-commissioned dating as a must-have part
of their lifestyles, indeed becoming an addiction for the most hardcore of them all, with some addicts
feeling pain when their cosplay dating stops.3®> There are also those who eventually develop feelings for
the cosplayer himself or herself and this is the ultimate integration of fantasy and actual reality, resulting in
feelings of jealousy towards the cosplayer’s other clients and/or their actual boyfriend/girlfriend.36 To have
the cosplayer all to herself/himself, some clients would not recommend their cosplay service providers to
others.37

Cosplay commission withdrawal symptoms detailed on Chinese social media platform Xiaohongshu
warned emotionally weaker individuals against booking commissions as the conclusion of commodified
dates can sometimes result in an emotional rollercoaster for some emotionally-invested individuals.38
The absence or discontinuation of emotionally-charged paid cosplay services can sometimes result in an
emotional void and difficulties in adjusting to the end of the virtual or hybrid experiences.3 For others,
when the dates do not go well for some emotionally, they are left with an unpleasant aftertaste and may
leave some wondering whether they have wasted their funds.4?

Some customers then want to re-experience the commission repeatedly and perpetually, unable to
shake off the intimacy from their mind.4! They are constantly reminded of the pleasures of the date through
the photos and cosplayer’s “self-reflection” essays, yearning to reach the emotional high again and, in the

process, entering a state of emotional (over)dependence.4?

Hybridization of Cosplay Services With Otome Game Products.

Otome games are defined as “romantic story-driven games aimed at women” and they complement
cosplay commissions because a cosplayer (popularly known as a ‘coser’) assumes the role of a customer’s
favorite 2D character and then interacts with her on a tailored day-long date.%3

For the safety of these customers, cosplay commissioned players are women and charges for the

services are carefully laid out in social media uploaded materials with detailed “commission sheets” that
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38 Zhu, Qing, Yang Yiting, Zhang Long, “Why is China’s youth hooked on Cosplay commissions?” dated 24
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39 Ibid.

40 Ibid.

41 Ibid.

42 Thid.

43 Thbid.



66 AU E e H550%

are effectively resumes of the cosplayers with pricing, location, height, characters played, other skills, and
personality traits stated carefully and the client would have to pay for all the expenses incurred during the
‘date’.44

Combining online relationships and cosplay results in the hybridized consumption of otome games.
Otome games are designed and targeted at female players and, while the experience is based on online
gaming; the players would eventually graduate from online gaming romantic experiences to engage in
actual reality cosplay interactions.? It is a transition in transferring virtual characters’ emotions of virtual
characters to relationships with actual individuals in the real world.¢ Prior to the dating ritual, cosers (short
form for cosplayers) and their clients fill up questionnaires to highlight each other’s preferences and the
boundaries of their commodified dating game.4”

Common questions asked in the questionnaire include: whether to remain in character for the entire
duration of the date, preferred intensity of physical interaction, schedule/plan for the day, and secondary
services like pre-and post-date interactions, chats, taking couple profile pictures, or assuming playful
nicknames.*® Post-commission services may include a reflection essay written by the coser for her client
with a summary of the common memories co-experienced and self-reflections to construct a storyline as
memory.49

Otome Games Market Report indicated that the Chinese otome games market size is approximately
USS$544.84 million out of the international otome games industry market value of approximately USS5,264.2
million, with growth at a CAGR of 12.1% until 2031.5° Cosplaying converts gaming avatars into physical
reality with offline real human intermediation, combined with imagined identities, overcoming online
limitations to spawn quasi-virtual intimacy.?! In avatar games like otome games, female players invest
emotions into the game to satisfy emotional needs as part of their consumption and thus, besides cosplay
consumption, there is a whole universe of physical merch.52

In the merch category of hybridized cosplay-gaming products, game-themed brick and mortar shops

are thronged by female gamers, with their consumption habits/preferences based on online gaming and
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physical cosplay.”® Buying associated merch can help to maximize emotional and behavioural authenticity
in avatar-ing their characters.” The avatars, merch consumption, cosplaying and romanticizing virtual
characters fill in the gap in intimacy in their lives, resulting in a desire to experience and invest emotionally
in the virtual character, manifested in the physical entity of the cosplayer.5®

Market forces determine the popularity of commissioned cosplayers with the better-looking ‘coser’
(better-looking often defined in terms of handsomeness since the female cosplayers often cross-dress as
male characters) demanding the higher fees and enjoying strong client bookings.” In 2022, professionals
and hobbyists made cosplay commission one of the “Top Ten Side Jobs” in China together with making
home-cooked meals and professional photo shoots and it is also one of the more profitable ones.5”
Commission fees go from 300 (US$50) to 1000 yuan per day, with high-ranking cosers making more than
1000 yuan for a day hire and they have to be booked months in advance with some customers footing six-
figure fees to book them exclusively.”

Others have tricks to increase their popularity. Cosers are very detailed in pleasing their customers
to create an immersive experience, going to great lengths in wearing the right perfume, getting their
customers’ favorite foods or milk tea right, confirming client preferences in using the men’s or women’s
bathroom during a commission (many discussed beforehand and opt for the women’s restroom).”

Some of the criteria for cosplay attraction include physical attractiveness of the human cosplayer
and her/his ability to achieve character authenticity, with top cosplayers able to attract clientele interested
in a ‘girlfriend” who can meet the client’s needs reciprocally.5 A top cosplayer-for-hire can skillfully utilize
performance skills to augment the intimacy of the ‘dating’ experience and successfully bridge the virtual
world with the imagined actual reality. The most skillful cosplayers all even surpass the level of intimacy
that reallife humans can offer.6! Other cosers rely on accuracy in mimicking characters’ personality traits,
intense contents research to avoid not being in characters, adding voice acting, and offering emotional value

(showing more love) to attract clientele.62
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Cosplayers want to satiate their intense desire for tangible physical sensations including the warmth
of human contact/touch or the delicate human voice of the human cosplayer (it beats the online gaming
chat function) are both highly sought after in this form of consumption.®® Cosplayer’s physical touches do
not behave like gaming codes that are predetermined or follow certain commands and patterns that offer no
real-life authentic imagined vocally-articulated human-generated responses, feedback and conversation (all
of which are a comfort factor).t4

For the initial ice-breaking meeting to shatter awkwardness and shyness between coser and client,
pre-commission communication is maximized from both sides to state their expectations in as great detail
as possible.5® Experienced cosers may try to put on vibes of pretending to be in an old friendship, generous
with warm hugs, or pretending to be ‘jealous’ when the customer pays attention to other cosers (e.g.,
levelling pretend-accusations of ‘cheating’).6 Others may use tactics of intimacy in feeding their dates,
holding hands, tying their clients’ shoe laces, or carrying their bags as romantic gestures to please and
attract clients.%

The intimacy of the cosplayers motivates a positive outlook on life by overcoming negative
experiences in the past, body image anxieties/weight issues, daily vicissitudes of life, low self-esteem, lack
of affection from parents/guardians, and failed romantic relationships through idealizing their pretend
and/or imagined relationship with a cosplayer.®¢ Commissioned cosplayer dates offer pretend/imagined
positive compliments, kindness affirmation and encouragement to dispel negative thinking, and provide
escapism from life through interpersonal communication sessions, a transitory or even long-term positive
mindset.5

Commissioned cosplay has been therapeutic for introverts or socially-anxious individuals who
do not engage much with the real world, providing them with an emotional outlet, a healing process,
companionship and a chance to be seen.” Clients of commissioned cosplayers experienced an increased

level of self-confidence, breaking out of social isolation, practicing treating others positively, and stabilising
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their emotional well-being.” It is a consumer model to purchase idealised romance, emotional support
and individual wellbeing by consumers, modelled after the honeymoon stage of boy-girl relationships,
high school romance or ‘pure love’, but with the premise that the cosplayer for both male and increasingly
women clients must be female.”?

The academic study by Chen Hsinchieh, Jingyi Zhang, Xiaomeng Zhang and Ni Zeng published
by ScienceDirect indicated that the female clients of female cosplayers provide the “meticulous care and
warmth needed to create an idealised romantic experience”.” The same study indicated its respondents felt
that such care and attention were scarcely present in actual reality and can only be found in cosplay dating
and commodified romantic experiences.’

Addiction to cosplay commissions is mainly due to instant gratification in emotional wants (condensed
into one day), a priority in a fast-paced world for young generations with shorter attention spans (Gen
Y, Z, millennial/post-millennial and Alpha who are used to instant digital lives).” This is achieved while
avoiding the randomness and disorderliness (sometimes even abusive) of a regular relationship as cosplay
commissions are carefully scripted and some may even use cosplay commissions as a testing lab platform
before entering into an actual real-world relationship.”®

Some cosplay-commissioned clients are able to separate fantasy from actual reality by keeping
their dating activities apart from virtual character cosplays and virtual romance.”” Virtual intimacy (online
pretend-romance) influenced by real-life interactions is known as quasi-virtual intimacy made possible by
the dating ritual, with the cosplayer (a human physical body) as an intermediary linking clients to the virtual
character (the core subject of the intimacy and/or fantasy).”®

Most importantly, otome game players curated intimate experiences with cosplayers and through
the virtual characters in gaming and they go for instant emotional gratification that may not be achievable in
conventional actual-reality relationships (sometimes described as “commercial pragmatism”).” Eventually,

some technologists argue that big data and observations from the interconnectedness between online
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virtual character gaming and cosplay-commission can spawn new technologies.

It can lead to the next generation of market-ready virtual companionship products and solutions
like bionic robots and conversational Al systems based on real-time verbal interactions and instant dialogue
responsiveness.30 Technologists argue that this is an emerging technological trend towards creating a “more
inclusive and human-centered human-computer interaction ecosystem”.8!

Finally, some cosplay commission critics argue that eventually the cosplay commission industry
may need regulations to maintain a quality benchmark in services and prevent exploitation.8 Xiaohongshu
(Red) and other social media detail some customers lamenting cosers were disengaged/inattentive, playing
with their mobiles, miscommunicated expectations, and, in more serious cases, sexual harassment. Some
customers also faced accusations by cosers that they use unreasonable complaints to wiggle out of service

payment or were underage minors who lied about their age.3

Boy Sober Movement.

Against the backdrop of virtual online dating and romance as well as commissioned cosplays, other
women question the concept of dating itself and trend towards getting rid of the dating rituals altogether.
There had been a series of trends that saw women in China preferring to stay single and the latest such
social movement is the boy sober movement. Chinese heterosexual women following the TikTok #boysober
trend go one step further in forgoing even the dating apps and situationships, and only tend to self-care, self-
growth and voluntary singlehood.84

They are tired of online dating which may even be demeaning, emotionally tiring, excessively
transactional and tiring for them.® The boy sober movement is mainly driven by feminists in urban cities
who are frustrated with inequitable distribution of housework, male chauvinism, strong social pressure,
caregiving for two families due to aging population.86 Online dating has started to emulate inequalities in
actual reality, e.g. dating platforms such as Qingteng Love require all users to confirm their degrees and
educational qualifications.3” This results in filtering that turned off some users as they feel the process
resembles job interview or has become exclusive socioeconomically, instead of an emotions-based

matchmaking process.38 Socioeconomic class narratives, income comparisons, material goods ownership
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like cars and educational comparisons begins to creep into the process.89

Technologies like online sites and mobile apps tried to displace traditional ways of matchmaking (e.g.
informal marriage markets) by making it convenient but soon Chinese youngsters rebuffed even online
apps.? Some of them felt that they were objectified into products that kept marketing themselves to suitors
without regards to gender equality or gender fluidity, commodifying the process and turn it into an online
game without meaningful interactions.%!

Dating apps were also nicknamed ‘fast-food love’ based on swiping to attract suitors while others go
down a rabbit hole of endless matches into the punji trap of “networked loneliness with the overabundance
of choices leading to online fatigue and turning off.” 92 Yet others get turned off by the shallowness of the
experience where they get online connections to many candidates but had little in-depth experience with
most of them and instead experience superficial commodification taking over true partnership.%

It is part of the rising general trend of forgoing dating activities among young heterosexual women
in China.? Chinese women who do not get married before the age of 30 are known as “leftover women” and
the boy sober movement is resistant towards such social pressure in getting married by a designated age.%
Such sentiments have led to the viral Weibo/RedNote netizen-generated slogan 7 5 4 %1 H & — ‘Detox
from boys and focus on yourself’, a message that resonated with approximately 320 million views on the
social media platform.% This collective awakening worried the authorities who blocked the hashtag on the
social media platforms but discussion still goes on in some posts.’

The boy sober movement does not categorically reject marriage or sexual intercourse, it is about
selecting alternative ways of intimacy with an accent on choice and mutual respect.® Some sober boy
movement argue that they are not against love but are against the pressure to marry before 30 as above 85%
percent of Chinese youngsters have been compelled by senior family members to tie the knot according to a
China Youth Daily survey (which tracked this aspect since 2017).9

But, from 2022 onwards, nearly half of China’s youths did not seek to be in a relationship and
proactively wanted to be single, according to the Chinese Academy of Sciences’ Report on the Mental
Health of College Students.1% When contemporary Chinese women perceive their male counterparts

are unable to engage in an equal gender relationship, they give up and resist even the dating stage and
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engage in rising feminist awakening.19! This is an indication of their refusal to compromise their lifestyles
and instead turn to platonic friendships and singlehood until that ever-elusive ideal companion arrives,
and this sometimes comes in the form of a spectrum of cosplay characters performed by the professional

cosplayer. 102
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Contemporary historical background of policy-making

After the founding of the Chinese Communist Party (CCP) in 1921, three major debates on cultural
policy took place with the first one during the anti-Japanese war period (1937 to 1945) when Mao Zedong
argued for the need to devise a cultural policy to defeat the enemy.! The second debate was a contestation
between proletariat and bourgeois culture from 1956 to 1976 when the Great Helmsman Mao mobilized
literature and art to attain national interests.2

The third debate in the 1980s followed the Deng-ist reform policy of talking about Chinese culture
more openly with more freedom in discourse and Chinese academics/intelligentsia had a more pragmatic
approach to show their cultural soft power.3 In the Deng Xiaoping era, he harnessed Confucianism as
a cultural asset to occupy the void left behind with the end of the Great Proletariat Cultural Revolution
(1967-1976) .4

The collective leadership structure behind paramount leader Deng acknowledged the problems
with privileging politics over culture and Confucius was revived as a result.’ In 1984, he supported the
founding of the Confucius Foundation of China to proliferate Confucianism and traditional Chinese research
to facilitate international cultural exchanges.6 This was probably the first attempt at a soft cultural power
project.

In October 1989, at a high-profile event commemorating Confucius’ birthday organized in Beijing,
Gu Mu (a top Deng advisor) supported Confucian values for strengthening social harmony in China.” This
started the yearly state-sponsored annual commemorations of Confucius’ birthday, alongside increasing

research activities on Confucianism studies against a backdrop of relatively free and lenient Deng-era
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cultural policies.® A majority of Chinese scholars could pick a Chinese or foreign culture of their choice to
study with the only condition that it must not be against the Party or communism/socialism with Chinese
characteristics.?

The Jiang Zemin era in the 1990s began with scholars debating the inherent goodness of cultural
interaction as Wang Huning (the thinker in Jiang Zemin’s team) indicated in a 1993 writing that there is an
international transition from economic and hard power to a knowledge-based power structure.l9 Chinese
culture predicated on Confucianism could bring about peaceful solutions to international challenges and
draw other states to such efforts.}

Some Chinese scholars regard traditional Chinese as a valuable asset that mirrors its civilizational
wisdom and essence with components related to governance and moral building.!2 And, amongst these
traditionalist assets, Confucianism emphasized that a sovereign’s power should be exercised based on
morality and instilling social harmony (an attractive cultural concept) instead of military power as the
benevolence exercise of power is superior to hegemony.!3

China has in the past influenced the world through cultural attraction, thus buttressing the belief
that confidence in one’s culture is a crucial source of strength for China’s developmentism.!4 The Chinese
state therefore conserved and spread traditional culture by using contemporary technologies, innovative
thinking, and adaptation to contemporary conditions.!® In other words, Confucianism would be re-packaged
as a form of popular culture or platformed on popular cultural vehicles to disseminate to the rest of the
world.

Chinese chief propagandist during this period Zheng Bijian came up with the slogan of the
peaceful rise of China that included propagating Chinese culture overseas to mitigate hostile attitudes
towards China.!® Jiang’s team utilized Confucianism to undergird the domestic order, sustainable national
development and beat back the China threat theory advocated by anti-China elements or China skeptics.1”
By this time, it had become a soft power form of cultural diplomacy.

At the 16th CCP Congress 2002, Jiang highlighted that China should cherish fine traditional Chinese
cultural traditions while integrating the merits of non-Chinese cultures to construct “a socialist spiritual

civilization”.18 On the path to attain wealth, Jiang argued that China should “embrace the vitality of cultural

8 Thid.
9 Ihid.
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11 Thid.
12 Thid., p.58.
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15 Thid.
16 Ibid., p.56.
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development and strength to enhance the attraction of socialist culture with Chinese characteristics”.19

In other words, Confucianism need not be orthodox, authentic or in its purest form but can be modified,
edited, hybridized or cross-pollinated with contemporary popular culture (including foreign ones) for
dissemination, especially to the rest of the world for greater resonance with global audiences and to facilitate
cultural consumption.

Thus began the work of furthering the work of the cultural industry for “enriching culture in
the market economy during Jiang’s administration while China’s then propaganda chief Liu Yunshan
in 2002 argued that “cultural power and influence were critical to integrating national power and global
competitiveness”.20 Following such developments, Chinese diplomatic discourse began to increasingly
utilize Chinese cultural traditions as a conduit for China’s global outreach.

With the rise of China in the 21st century, the institutional stakeholders in its cultural policy also
reached maturity. The Chinese political institutions overseeing cultural governance include the Department
of Propaganda and the Ministry of Culture, both of which mobilize cultural resources for the Party elites’
goals.?? For the digital realm, the Cyberspace Administration of China (CAC) is in charge of creating and
enforcing a comprehensive system for cyberspace governance to monitor Internet security, promoting state-
shaped information, supervising the online economy and its content.?

With a top-down command structure and governance, the CAC gathers social forces to partake in
online governance, and these social forces encompass opinion leaders, tertiary students, and the “voluntary
fifty-cent army” (self-motivated defenders of the Party online).24 The Party has an all-of-society approach
for web domination, pulling in the private sector (especially the tech firms) to create and shape online
popular culture and its platforms like WeChat.25> Some scholars label this process “platformization” and
“infrastructualization” of social media through a win-win relationship between the state and the private
sector, as a subset of China’s techno-nationalism.26 The party-state utilizes social media through these
stakeholders, platforms and mechanisms to proliferate “soft propaganda”, that can potentially stir up societal

nationalistic anger and anti-foreign xenophobic sentiments.2?
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From Confucianism/CI Pushbacks to Popular Culture and its Backlash

During the Hu Jintao era, China harnessed the Confucian concept of harmony to offset the “China
threat theory” while advocating a “harmonious society” domestically.28 Then President Hu mentioned at the
Central Foreign Affairs Leadership Group meeting on 4 January 2006 that the rise in China’s international
reputation and influence should be reflected in both hard and soft powers (which includes culture) and
so the 11th Five Year Plan (FYP 2006-2010) for cultural development dedicated an entire chapter to the
Chinese cultural “go global” strategy.?® The mass media and cultural industry stakeholders increased their
cultural coverage to exert cultural impact on the world, in particular, to reach the Western audiences.30

A cultural plan featuring cultural soft power strategy was drawn up and, in 2007, cultural soft
power had a higher profile in the yearly conferences of both the National People’s Congress (NPC) and
the Chinese People’s Political Consultative Conference (CPPCC).3! This indicated that the strengthening
Chinese culture was an important component of the national strategy and there was an intention to
reinvigorate Confucius’ image as a leading representation of national pride in the international arena.3?

The opening ceremony of the 2008 Beijing Olympics highlighted a choir ensemble presented as
the followers of Confucius, reading and reciting quotations from the Confucian Analects.3? A year later in
2009, a state-owned film enterprise released a movie promoting Confucius.3¢ All these efforts platformed
Confucianism using contemporary modes of cultural dissemination and projection and packaged in modern
contemporary performances that can appeal to contemporary domestic as well as overseas audiences.

In 2006, the Chinese State Council released the Outline of the National Plan for Cultural
Development during the 11th Five-Year Plan (FYP) with a “go-out” strategy to strengthen the influential
power of their cultural products overseas.?® The Outline of the Cultural Reform and Development Plan
during the 12th FYP period released in 2012 contains a section on “Strengthening foreign cultural exchange
and cooperation” focusing on accelerating the construction of overseas Chinese cultural centers and
Confucius Institutions (CIs).36

The Xi Jinping era proactively marketed Chinese culture with funding for translating Chinese
literature into foreign languages, the enlargement of the Chinese movie industry, against the slogan of

“sending Chinese culture to the world.” 37 President Xi Jinping highlighted the importance of Confucianism

28 Ibid.
29 Ibid.
30 Ibid.
31 Ibid.
32 Ibid.
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35 Ibid., p.59.
36 Ibid.
37 Ibid., p.57.
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and mentioned publicly he would like to read the Analects and Collecting Stories and Thoughts of
Confucius.38

On 24 September 2014, at a seminar to commemorate the birth of Confucius, Xi noted that
Confucianism had greatly influenced Chinese civilization and became “an essential part of traditional
Chinese culture”.3% Xi also argued that language was the optimal pathway to truly understanding a country
and the Cls are a necessary channel to have exchanges between China and the West. Xi added: “... as
bridges for linguistic and cultural exchanges, the CIs have actively facilitated people worldwide to learn the
Chinese language and understand its culture.” 40

The state agency in charge of the Confucius Institute project was Hanban (or the CI HQ or
Headquarters) and it supervised policies, activities sponsorship, and cultural interactions.#! Each CI comes
under its directors’ lead who work with other stakeholders like the enforcer, communicator, and organizer
to work with Hanban, the Chinese embassy, and the local government host of the Institutes.4* Foreign
countries or organizations that want to start a Confucius Institute fill in a Letter of Intent to Hanban with
contents stating the requirement for Chinese language (Mandarin) studies, the availability of a physical
facility, and a pre-chosen Chinese partner.43 This will then proceed to the Hanban approval process.

The CI's main responsibilities lie in: training/recruiting instructors, cultivating teachers, drawing on
Chinese institutions of higher learning (IHLs) to create internationalized curriculum for Chinese education,
teaming up with foreign varsities to come up with majors in teaching Chinese, organizing CI brand projects,
hosting language competitions, exchange programs with overseas school principals hosted in China and
summer camps for foreign students.*> Such efforts can popularize Confucianism which otherwise would be
an ancient Sinocentric philosophy. Now there is an attempt to teach the Analects in different language media
and in pedagogy understood by foreign audiences.

Hanban also has budgetary powers. In setting up new CIs, Hanban dispenses aid for successful
applicants and instructors, creates the regulations and determines approvals for annual CI programs and
budgets as well as scholarships for teachers and students.4¢ Hanban also budgeted scholarships for teachers
and overseas students’ “Master of Teaching Chinese to Speakers of Other Languages” (MTCSOL) program
in China.?’

However, all these efforts were challenged by China’s increasingly combative relations with the

38 Ihid.
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West, including with the US from the late Obama administration onwards, with the United Kingdom (UK)
over Hong Kong’s national security laws and with the EU from trade differences to Chinese support for
Russian war efforts against Ukraine. The association of CIs and Confucianism with the state made reception
difficult in those countries. In 2020, China renamed Hanban to the “Center for Language Education and
Cooperation” and began to substitute state funding with funding from the Chinese International Education
Foundation, a Ministry of Education sponsored, non-governmental organization (NGO) made up of
varsities and private sector firms.48

While CIs and the propagation of Confucianism by the Chinese authorities met with backlash and
resistance in geopolitical rivalries, the popular cultural industry began to face criticisms and critiques at
home. In 2021, the Chinese authorities began a large-scale blitz on popular cultural products/items and
pop fandom to discipline youth culture and strengthen “ideological control”.49 The large-scale crackdown
came in a series of broad measures to contain its ideas of “excesses of modern entertainment” and instead
encouraged social media platforms to drum up patriotic content.

The government’s intention is to say they are targeting unhealthy values and “abnormal aesthetics”
to arrest external influences and remove opposition to CCP.5! Some foreign popular cultures perceived as
“decadence and degenerate morals” in the form of larger-than-life and campy/outlandish entertainment
proliferated in China in the first decade of the 21st century.”

Such forms of entertainment influenced by K-pop and J-pop (including boot camp format talent
shows), combined with celebrity gossip and the transformation of China into the biggest gaming industry
in the world 3 were viewed as a threat by the authorities. Regulators were determined to crack down
on the popular entertainment and gaming industries, and punished movie celebrities that allegedly
displayed socially undesirable behaviour, banned reality talent shows, restricted gaming time for kids, and
commanded broadcasters to cease showing “sissy” men and “vulgar influencers”.5

In the first two decades of the 21st century, the Party and government were alarmed by the
strong appeal of popular cultural entertainment (in their minds, they had become “obsessions”) that
“allow an alternative to exist to the (Communist) Party providing spiritual or ideological guidance”
for Chinese youths.?® The appeal of foreign or foreign-inspired popular cultures juxtaposed against

deteriorating relations with the West, alongside rising nationalist and some even argue militaristic narratives
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domestically.”®

In the masculine “Wolf Warrior” vein, Chinese President Xi Jinping urged junior Communist Party
officials in September 2021, “never be spineless cowards” and thus, state regulators and mass media began
to frown upon foreign influences on young Chinese males.5” Some outlets like the nationalistic state-owned
Global Times even opined in September 2021 that East Asian “effeminate” male celebrities/stars are part of
a Central Intelligence Agency (CIA) plan to weaken Japanese men after the end of the Pacific War.?8

Foreign “effeminate” popular culture was also seen negatively in the context of a demographic
decline in China which the Party has determined to have affected the quality of youths in China.? Thus,
the strong censorship and crackdowns on men adorning earrings/tattoos, spilling “vulgar” hip hop lyrics,
and “unhealthy tendencies” in consuming gaming firms’ products were implemented.%° The state made
hundreds of popular culture-related companies promise not to come up with contents that highlighted
“money worship” or other “politically harmful” contents while simultaneously promoting Xi Jinping’s
political thoughts to elementary school students.5!

The Chinese state blamed the perceived unsavoury inflow of foreign popular culture as a result of
decades of unchecked economic growth and consumerism and so, consumption had to be limited.®? Tech
companies were required in August 2021 to restrict kids’ website-based gaming activities to a mere three
hours weekly during school terms to get youngsters off hunching over screens for an unduly long time.3

Pop culture superfan groups (known as stans) were faulted by the Chinese cyberspace authority
in June 2021, “adversely affecting the physical and mental health of minors” and carrying out spendthrift
consumption in support of idols.5 Chinese fandom of the Republic of Korea (ROK) celebrity boyband pop
group BTS which crowdfunded a special livery (‘live’ event) on a passenger jet to commemorate a band
member’s birthday was criticized.®® This also provoked Chinese consumers of popular cultural products to
bypass the rules through their own devices, e.g., purchasing grown adults’ gaming accounts to combat the

imposed gaming restrictions.%6
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Incorporation into State Agendas

Instead of letting these perceived unsavoury raps and hip-hop contents develop organically, the
state begins to incorporate them for their own political agendas and objectives. The Chinese authorities
moved to incorporate popular culture for their goals, such as linking music with public morality.®7
Traditional Chinese culture, languages, cultural nationalism imageries and patriotic themes and other
elements that can contribute to ‘maintaining the integrity of Chineseness’ were retained or encouraged in
the songs but vulgarity, violence and misogyny have progressively been cancelled on media platforms and
performances.58

Hip-hop groups were also useful for specific events. In 2013, the China Hip-Hop Union Committee
was set up by the Chinese Dancers Association which facilitated the art form to be recognized by the
professional dance system and gained support from the government.®® The state was able to mobilize
groups like the China Oriental Performing Arts Group (with a history dating back to the 1950s
choreographing grand dance performances and facilitating cultural exchanges) was mobilized to teach
street dancers in cooperation with the General Administration of Sport of China and the Chinese Olympic
Committee.

In this sense, hip hop dance was mobilized as an art form for a global event showcasing the
Chinese achievements of the Chinese state (particularly since the Winter Olympics was an important post-
COVID-19 coronavirus event for China). When the International Olympic Committee officially elevated
street dance to a medal event for the 2024 Summer Olympics in Paris, it opened up a whole new avenue
for state involvement into the activity which had suddenly transformed from an organic activity to a state-
level competitive sport. It was no longer about entertainment or leisurely activity, it was now a competitive
international sport with potential nationalistic symbolism.

Geopolitics, trade wars, new cold war and racial stereotypes can also impact the reception of foreign
cultures in a particular market and influence its consumers.” Some universalistic value systems may
overcome these particularistic points of conflict. There are moralistic lessons in the Sino-American Netflix-
produced “The Monkey King”.

“The Monkey King” provides some moralistic advisories for individuals “getting too powerful for

his own good in the final act” while scriptwriters Ron J. Friedman, Stephen Bencich, and Rita Hsiao featured
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the Buddha in the climax scene that can potentially teach the young audience about the importance of “peace,
acceptance, and belief ”.”! Well-crafted fight choreography by Siwei Zou and maestro Stephen Chow’s
martial arts scenes were also combined with loud and dramatic American heavy-metal music to capture the
audience’s attention.”

Science fiction was another popular cultural genre that was incorporated into state objectives.
During the socialist era of the People’s Republic of China (PRC), science fiction was considered a subgenre
of pre-adolescents’ literature 73, becoming inspiration for the first batch of sci-fi writers in the PRC. State
propaganda in the 1950s after the founding of the People’s Republic of China in 1949 utilized science
fiction to popularise science and it was greatly shaped by another source of foreign influence in the form of
translations of USSR publications imported into China before the Sino-Soviet split.”

In the 21st century, during the late Jiang Zemin and Hu Jintao eras, the new generation of Chinese
sci-fi writers continued to shine. According to scholars working on Chinese science fiction genre, the genre
is both “a subversion and variation of the genre’s utopianism of the earlier age”, e.g., Wang Jiankang’s Ant
Life (2007), Liu Cixin’s China 2185 (1989), the Three-Body Trilogy (2006-2010), and the short story The
Micro-Era (1999) and they reflect the transforming post-1989 culture and political economy.” Liu Cixin
B 2% Jk (b.1963), a young computer engineer, became China’s most popular sci-fi author and winner of
the important Chinese SF awards although his pioneering novel China 2185 (Zhongguo 2185 #+ [ 2185)
initiated in February 1989, is only available online and not printed.”®

As the state pays more attention to the science fiction genre, it begins to incorporate the genre into
state objectives and purposes. One of the areas in which science fiction proved to be useful was its utilization
value for information dissemination and/or the propagation of Chinese soft power in the rest of the world.
The propaganda value of sci-fi persists even in the 21st century.

Chinese writer Chen Quifan highlighted the value of alignment with the authorities’ objectives in a
speech (co-authored by the organisers) delivered at the eighth Chinese Nebula Awards in November 2017
when he said: “[the purpose of Chinese science fiction was to] grasp what General Secretary Xi has put

forward, and advance the establishment of the power of the international spread of the culture of socialism
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with Chinese characteristics, in order to tell the China story.” 77

External Appeal and Soft Power

Externally, the Cls had traditionally been the vehicles for external projection of popular culture and
its soft power appeal. But, the CIs’ association with the state as well as geopolitical tensions between the
West and China resulted in the closure or rejection of these institutions in the West though countries in the
Global South continued to host them. Instead of the dissemination of culture and projection of soft-cultural
power, the third decade of the 21st century began to harness the economic power of Chinese popular
cultural industries.

A whole host of reasons in the 21st century necessitated China to harness the economic benefits of
popular cultural development. They include the need to diversify industries into higher value-added service,
tourism and entertainment-related sectors due to rising costs in China (impacting manufacturing, thus the
shift into services), as well as mitigating the trade tensions with the US and the West resulting in the need
to rely more on domestic consumption of services, leisure pursuits and entertainment. The popular cultural
industries were also related to tourism as an attractor of visitors to the sights and sounds of experiential
cultural tours/trips.

In 2025, popular cultural policies promulgated by the State Council are now related to spurring
consumption in the cultural and tourism sectors with incentives through dispensing more coupons and
discounts for consumers to spend it on entertainment industries, and organizing more cultural, arts-related
services at public institutions.”® The initiative endeavours to offer a spectrum of cultural and entertainment
products to help localities increase large-scale commercial performance and attendance capacities in
accordance with regulations.™

The plan is to create new innovative products and consumption scenarios for immersive cultural
and tourism experiences through building new infrastructures for performing arts, digital shows, nighttime
cultural and tourism events/activities.3" This can attract both local tourism and buttress inbound tourism
policies to maximize advantages from visa-free entry policies for supporting tourism.8!

One area in which innovation is encouraged is in animation. The establishment of the PRC in 1949
became another milestone for China’s animation industry with the founding of Shanghai Arts and Film

Studio (1950 -1965) in February 1950. The Wan brothers, Central Academy of Fine Arts, the Art Institute
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of Suzhou and other industry artists were centralized under a single entity.82 In April 1957, the PRC central
government funded the Shanghai Arts and Film studio to become the state’s inaugural official animation
factory.83

Eventually, the animation industry went through the turmoil of the Great Leap Forward and Great
Proletariat Cultural Revolution to emerge in the Deng-ist reform era as subcontractors for projects coming
from Western studios. This gave them the updated contemporary production experiences, capital and
equipment that would eventually result in recent animation successes like the Nezha series that has topped
China’s animation charts as well as made a splash in some overseas markets.

Hanfu cosplay is another example of popular culture that has a strong linkage with both domestic
and external tourism. During the Chinese New Year festivities in 2024, the state news agency reported: “...
it was common to see tourists wearing Hanfu when visiting Chinese cultural heritage sites like the Tang
Dynasty (618-907) imperial complex of the Daming Palace National Heritage Park, the Huaqing Palace in
northwest China’s Shaanxi Province, and the Temple and Cemetery of Confucius and the Kong Family
Mansion in Qufu, a UNESCO World Heritage Site in east China’s Shandong Province. Qufu even granted
free entry to cultural sites for those dressed in Hanfu during the holiday.”%*

Indeed, there is potential for exportation and ambassadorship for tourism as well. For example,
hanfu-clad visitors/tourists were also spotted snacking away at the Temple Street Chinese New Year
event held in southern China’s Hong Kong Special Administrative Region (HKSAR) on 4 February 2024.85
Further away, a hanfu parade was organized by the China Cultural Centre in Valletta (Maltese capital city)
on 17 February 2024 as part of Chinese New Year festivities and celebration, with 23 volunteer models from
diverse cultures sashaying the beauty of traditional Chinese attire to both locals and tourists.86

The hanfu volunteers who collaborated with the China Cultural Centre in Malta had the golden
opportunity of going beyond just admiring the attire to actually trying them on to experience the details of
these textiles up-close with a first-hand perspective.8” They have altruistic reasons for volunteering as well.
The volunteers hoped to show off traditional Chinese culture to the locals, and attract more foreigners to

admire the fabric itself.38
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In fact, hanfu cultural interactions have also become organic grassroots sources of people-to-people
Track II diplomatic exchanges. The Hanfu Costume Society at the China Cultural Centre in Malta was
established on 26 January 2024, attracting Chinese cultural buffs in Malta to come up-close with the delicate
details of hanfu attire, traditionally donned by the Han Chinese.3° The hanfu parade, secretariat and other
related activities interacted with the local community while the beauty and historical significance embedded
in Han Chinese attire act as a form of soft attractive cultural power for the locals towards Chinese traditional
culture.?

The Hanfu Costume Society designed and hosted a creative programme based on the Lantern
Fest on 24 February in Valletta signifying the end of the Chinese New Year celebrations and, to notify all
members of the Society about such events in the future, they have utilized social media announcements on
the China Cultural Centre in Malta Facebook (now known as Meta) account.?! Yuan Yuan, director of the
China Cultural Centre in Malta, noted: “This initiative is expected to further enhance cultural exchanges
between China and Malta and showcase the richness of traditional Chinese culture.” 92

In another overseas example, private initiatives by non-profits like the Chicago Asian Network have
organized the 2024 Chinese New Year Hanfu Party of Chicago festivities at the Theme House Restaurant
Bar & Karaoke.? The costume party is coupled with karaoke activities in a relaxing restaurant bar &
karaoke setting with the Zanfu segment coordinated by Dream Hanfu Society of Chicago, a local community
group conserving and promoting the art-form of hanfu.%

For the party, the ground rules are donning your most fancied kzanfu, dancing the night away
with music while munching on delicious catered foods.? To sustain and reinforce the traditionalist and
customary aspects of the event, Chinese fortune-telling, tarot reading, traditional goods bazaars and games
are played as well.%

The event is targeted at hard-core hanfu fandom, the newly-inducted when it comes to Chinese
traditions, while networkers interested in connecting with like-minded individuals and curious individuals
who want to discover the rich heritage of China are also welcome.%” There are also hanfu-related interactive
activities that are designed to introduce the attractiveness of hanfu like the Chinese New Year themed photo

corner that comes with equipment that can also shoot hanfu-clad group photos.?® Such interactive activity
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corners are ideal for capturing precious memories with newfound friends and other participants in the
festive setting.%

In Italy, the Chinese press revealed that it has been infected with ‘hanfu fever’, visible during its
nationally-held Carnival 2024 that ended on 13 February 2024 when variants of the hanfu were paraded in
the energetic finale of the famed Venice Parade that also featured Venetian masks and period attire.1% This
hanfu show was also included in the Venice Carnival for the second consecutive year in 2024, and 22 hanfu-
clad Italians and Chinese volunteers took part in the Piazza San Marco parade in the city centre.10!

Besides Venice, hanfu-themed activities have also hit the capital city of Rome. On 19 February
2024, a grand hanfu parade took place in the city centre of Rome, pulling in the participation of more than
200 local residents dressed in traditional Chinese attire while other volunteers handed out Italian-language
pamphlets with detailed explanations about these dresses featured in the parade.102

Chen Yifang, the event organizer and president of Hua Xing Arts Group Rome argued that the hanfu
boom was semi-motivated by a non-Chinese fashion label’s alleged reproduction of the traditional Chinese
horse-faced skirt design without stating its original inspiration.1®® Chen the kanfu advocate also attributed
the phenomenon of donning horse-faced dresses and hanfu to Chinese traditional cultural revivalism, a
rediscovery of one’s heritage, and expressing this proudly by wearing it out into public, as a sign of one’s

cultural confidence.104
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Report on my Overseas Research Leave in 2025: A Research
Agenda on Global Supply Chain Changes for Green and Just
Transitions with Case Studies from Switzerland and Thailand

Naoki Kuriyama

1. Introduction

The author took overseas research leave from April to September 2025 in Switzerland and
Thailand. Taking advantage of this opportunity, a new research agenda was explored based on a
series of previous studies on global supply chains in Japanese automobile and related industries and
changes caused by various transitions.

The author published an early study on the formation of Japan’s post-war supply chains in
1991, during his tenure as an Associate Expert at the International Institute for Labour Studies
at the ILO headquarters (1988-1991) (Kuriyama, 1991). The study identified an embedded multi-
tier subcontracting network in Japan’s supporting industries, characterised by both competitive
upgrading and cooperative production relationships, and highlighted its potential as a model for the
development of small- and medium-sized enterprises (SMEs) in developing countries.

In 2000, the author published a study from the Swiss Modern Asian Research Centre at the
University of Geneva examining Japanese automotive supply chains in Thailand during the Asian
Financial Crisis (Kuriyama, 2000). The study analysed Toyota Motors Thailand to illustrate how
supplier networks withstood the 1997 crisis. It found that Toyota’s suppliers remained resilient,
supported by assembler-led assistance, autonomous cooperation, and competition among local
suppliers.

The author later conducted research on the economic and social impacts of supply chains
on local communities in Asia, with the results published in 2009 (Kuriyama, 2009) following
fieldwork undertaken in 2006. The study proposed an alternative perspective on work and life in
Asia, highlighting their interdependence and identifying structural challenges facing Japanese
management in addressing inequality, excessive working hours, and the limitations of employment
protection in large firms.

Building on these studies, the author examined employment responsibility under conditions
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of supply chain transformation. In 2020, the author published an analysis demonstrating that
Japanese firms positioned employment security as a core element of responsible management
(Kuriyama, 2020). These cumulative research efforts constitute the conceptual foundation of the
study agenda presented in this report.

In February and March 2025, during an overseas research stay from April to August 2025
in Switzerland and Thailand, the author drafted joint research projects with scholars affiliated with
business schools in Switzerland, Bulgaria, and Thailand.! Through these collaborations, the key
research agenda for the current international joint research project was elaborated. During the
same period, the author visited Sofia University in Bulgaria for the second consecutive year, where
he engaged in discussions concerning a collaborative research project funded by the European
Commission, including deliberations on the respective roles of project partners.? This development

has led to one of the major case studies on the negative effects of the green transition.

2. Studies on the Changes in Automotive Supply Chains in Europe
and Switzerland

2.1 Changes in Global Supply Chains

In recent years, global supply chains have been subject to rapid restructuring driven by
geopolitical risks, environmental regulations, and transformations in financial systems. Tariff
policies associated with U.S.-China tensions, technological shifts from internal combustion
engines (ICE) to electric vehicles (EVs), increasingly stringent carbon neutrality regulations,
and the emergence of new financial mechanisms such as socially responsible investment finance
have collectively reshaped corporate practices in procurement, production, and logistics. These
transformations extend beyond efficiency and cost and encompass profound ethical management
challenges related to employment security, working conditions, and relationships with local
communities.

The Japanese automobile industry has long maintained strong international competitiveness
and is regarded as one of the country’s most promising sectors for future growth. However, the
acceleration of green transition policies aimed at carbon reduction has raised concerns about
the potential erosion of competitiveness. Major automakers have delayed the implementation of
EV strategies, partly because of concerns that the rapid and radical restructuring of domestic
production and supply chains could trigger employment instability in related industries. The
traditional strength and resilience of Japanese automotive supply chains are grounded in long-term

inter-firm relationships that support employment stability and broader social cohesion. A rapid

1 The author took research leave granted by Soka University from 17 April to 30 July, 2025, at the HEG Management School in Geneva as a
guest professor, and from 1 August to 4 September 2025, at the Thammasat Business School in Bangkok as a guest professor.

2 This project is called Social Innovation Methods and Tools for Communities Affected by Transitions (SINTACT). The EU funds SINTACT
under the Horizon Europe Programme — Marie Sktodowska-Curie Actions (MSCA) Staff Exchanges. https://www.sintact.net/
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transition toward EV production risks undermining these foundations, potentially weakening the
established mechanisms that sustain supply chain resilience.

The study agenda presented in this report is underlined by three fundamental research
questions: how the restructuring and diversification of international supply chains driven by green
transitions exhibit specific structural and regional characteristics; what negative effects may arise

from these changes; and how such effects might influence social sustainability.

2.2 The Relationship between EVs and the Green Transition

EVs are widely regarded as a core technological pillar of the green transition, particularly
in the decarbonisation of the transport sector, which accounts for a substantial share of global
greenhouse gas emissions. By replacing ICE vehicles with electric drivetrains, EVs eliminate
tailpipe emissions and shift away from direct fossil fuel consumption. In this sense, EV diffusion
is a key mechanism for advancing climate mitigation goals. EV promotion is typically positioned
as a means of advancing the green transition through the decarbonisation of the transport sector,
reduction of dependence on fossil fuels, and synergistic effects with the expansion of renewable
energy. In this sense, EV promotion constitutes an integral component of green transition policy.

China promotes the export of EVs by invoking green transition objectives as a key source
of legitimacy. Specifically, EV exports are framed as contributing to national decarbonisation
targets under countries’ Nationally Determined Contributions, positioning EVs as a global public
good for climate change mitigation and accelerating green transitions— particularly in developing
countries—through the provision of affordable EVs. These claims constitute a form of green
legitimacy that emphasises the contribution of EV exports to global climate change mitigation.

Japan’s EV strategy is distinguished by its cautious, multi-technology approach designed
to manage the green transition in a manner consistent with employment stability and supply chain
continuity, whereas China’s EV strategy prioritises speed, scale, and global market capture through
state-led vertical integration. If Japanese automobile manufacturers are compelled to undertake
a large-scale shift toward EV production, their global supply chains will require substantial
restructuring, particularly with respect to the procurement of critical minerals and battery
materials, as well as the development of new research capabilities, skills, and knowledge bases.
Such transformations may have adverse effects on employment and human resource development,
as emerging technological and organisational requirements diverge from the traditional cost-,
delivery-, and quality-oriented production paradigms that have historically underpinned the

industry.
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2.3 Automobile Industries and their Supply Chains in Europe®

Chinese EV exports have reshaped competitive conditions in key overseas markets,
particularly in Europe, with significant implications for automobile manufacturers in Japan.
According to EU, EFTA, and UK new vehicle registration data (January-April 2025), Japanese
original equipment manufacturers (OEMs) account for approximately 14% of the market. Chinese
OEMs appear underrepresented in official statistics, potentially due to limited ACEA membership,
although available evidence suggests that their actual market presence may be larger than reported
(e.g., BYD).

Powertrain composition data show that hybrid vehicles currently dominate the European
market, exceeding one-third of new registrations, whereas battery EVs account for approximately
17% of sales. EV uptake is uneven across regions, with stronger demand in Western Europe and
weaker penetration in Eastern Europe owing to insufficient charging infrastructure. This market
structure has favoured Japanese manufacturers, whose competitive advantage lies in hybrid
technologies rather than full EVs. However, the rapid expansion of low-priced Chinese EVs poses a
growing challenge, particularly if infrastructure constraints are gradually alleviated.

European CO:2 regulations remain a central external pressure shaping the strategic
environment of Japanese automakers. Although regulatory targets have been partially softened,
allowing compliance to be assessed over multi-year averages rather than annually, the long-term
trajectory toward stricter decarbonisation remains intact, albeit with possible flexibility measures
(e.g., the recognition of strong hybrids).

In this context, Chinese EV exports benefit from regulatory frameworks that implicitly
favour zero-emission vehicles, whereas Japanese manufacturers face the risk that their hybrid-
centred strategies may be insufficiently rewarded under future rules.

Another concern raised in the interviews was Europe’s continued dependence on Chinese
battery supply chains. Earlier plans to establish large-scale battery production within the European
Union (EU) were stalled, reinforcing the structural advantages of Chinese firms in EV production.

Notably, Chinese EV exports exert competitive pressure on Japanese automobile
manufacturers not only through pricing and scale but also by aligning with regulatory and supply
chain conditions in Europe. While Japanese OEMs retain their strengths in hybrids, employment-
intensive production, and localised manufacturing, the expansion of Chinese EVs risks eroding
these advantages unless regulatory flexibility, infrastructure constraints, or alternative transition

pathways continue to play significant roles.

3 This section is from an interview with Mr. Yutaka Sawada, Director of the Japan Automobile Manufacturing Association (JAMA) in Brussels
on 18 June 2025.
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This dependency amplifies the competitive threat to Japanese automakers, who have
historically relied on diversified and resilient supply chains rather than vertically integrated battery

dominance. This is a structural disadvantage of Japanese supply chains in the European market share.

Table 2.1: Registration of OEMs by country of origin, EU+EFTA+UK (January to April, 2025)

European OEMs 71%
Japanese OEMs 13.8%
Korean OEMs 8.1%
American OEMs 4.8%
Chinese OEM 2.3%
Others 3%

(Source) Data provided by Mr. Yutaka Sawada in Brussels on 18 June 2025.

As shown in Table 2.1, Japanese OEMs account for approximately 14% of new vehicle
registrations in Europe, compared with European OEMs (approximately 70%) and Korean OEMs
(approximately 8%). This relatively modest presence limits Japanese manufacturers’ bargaining
power in regulatory discussions and weakens their influence on future EU automotive policy

frameworks.

2.4 Challenges for Japanese Automobile Supply Chains

EU COz2 regulations remain a major challenge. Although penalties have been softened by
averaging emissions targets for 2025-2027, uncertainty persists regarding the 2035 phase-out of
ICE vehicles. Japanese OEMs face difficulties in long-term planning because of unclear signals on
how strictly these targets will ultimately be enforced.

Europe’s failure to establish large-scale domestic battery production has resulted in
continued dependence on Chinese battery supply chains. This undermines supply security and
creates geopolitical and strategic risks for Japanese automakers investing in EVs in the European
market. In addition, weak European economic conditions, combined with EU-U.S. trade and
industrial policy coordination, add further complexity. Japanese OEMs, many of which pursue
localised production strategies, must navigate overlapping regulatory regimes without enjoying the
scale advantages of European or U.S. manufacturers.

Some European OEMs are discussing the creation of a new, relaxed regulatory vehicle
category, inspired by (but not equivalent to) Japanese kei cars (‘Emergence of a New “Small
Vehicle” Category in Europe’). However, the trend will likely remain EU-specific, excluding the
direct adoption of Japanese kei standards. The regulatory details remain undefined (EV-only vs. the
inclusion of ICE vehicles). This creates uncertainty for Japanese OEMs, who risk exclusion from a

potentially fast-growing, low-cost segment.
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Table 2.2: Powertrain, EU+EFTA+UK (January to April 2025)

Hybrid 36%
Petrol 28%
EV 17%
PHEV 7%
Diesel 8%
Others 3%

Data provided by Mr. Yutaka Sawada, in Brussels on 18 June 2025.

For Japanese manufacturers, historically strong in hybrid technology (See Table 2.2), this
presents both an opportunity and a challenge; success depends on whether EU policy truly shifts
toward technology-neutral decarbonisation rather than EV absolutism.

Therefore, Japanese automobile manufacturers face the following compound challenges:
limited market share, fragmented electrification readiness, regulatory ambiguity, battery supply
dependence, and evolving vehicle classifications. These issues are not isolated but mutually
reinforcing, making strategic adaptation in Europe particularly demanding.

This constellation of challenges suggests that competitiveness will hinge less on single
technologies and more on regulatory agility, supply chain resilience, and alignment with evolving

EU climate narratives.

2.5 Swiss competitiveness and new supply chains to Japan and Asia

The 2025 IMD World Competitiveness Rankings place Switzerland as the world’s most
competitive country (IMD, 2025). The report suggested that ‘government efficiency is becoming a
cornerstone for long-term resilience. Efficiency encompasses agility, inclusiveness, and a forward-
looking policy framework’. Additional strengths included that ‘strong currencies are emerging as
an indicator of long-term success’ and that ‘the reorganisation of global trade networks is exposing
how accessible countries have been acting in their best interests’ (IMD, 2025).

A defining characteristic of Switzerland’s innovation landscape is its well-developed
ecosystem, which incubates high value-added startups oriented toward global niche markets.
Innovative ideas generated by young entrepreneurs are systematically nurtured within leading
research institutions, including the Swiss Federal Institutes of Technology, such as ETH Zurich
and EPFL in Lausanne, and EMPA, the Swiss Federal Laboratories for Materials Science and
Technology. These institutions operate within a tightly integrated innovation system in which
industry, commercial actors, and relevant public sector organisations are closely interconnected,

collectively supporting startups through the provision of advanced technical expertise, advisory
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services, and commercialisation support.

Swiss—Japanese high-technology SMEs are increasingly implicated in the ongoing
reorganisation of supply value chains within the automotive and related industries. This
reconfiguration is driven by both structural and conjunctural pressures. Structurally, intense
competition from Chinese automotive manufacturers has exerted significant pressure on Japanese
and European automotive industries alike. Conjuncturally, recent U.S. trade protectionist measures
targeting foreign automotive imports, particularly those originating from the EU, have further
disrupted established transnational production networks. Consequently, Swiss high-tech SME
subcontractors, especially those closely linked to the German automotive industry with operations
spanning Europe, North America, and China, face heightened vulnerability to these external
shocks.

In response, the Swiss federal government formally encouraged SMEs to diversify
their export destinations and identify new business opportunities by leveraging existing trade
agreements, including Switzerland’s free trade agreements (FTAs) with Japan. Against this
backdrop, this study agenda’s central research question concerns how Swiss high-tech SMEs
specialising in the automotive sector can be effectively integrated into the ongoing reorganisation of
Japanese firms’ supply chain management.

The Japan-Switzerland Economic Partnership Agreement (EPA) was negotiated following
the launch of a joint government study in 2005, and formal negotiations began in 2007. After eight
rounds of negotiation, the agreement reached a substantive consensus in 2008 and was signed
in 2009, becoming Japan’s first comprehensive economic agreement with a European country.
The EPA aimed to deepen bilateral economic relations through extensive trade and investment
liberalisation. It sought to eliminate tariffs on over 99% of bilateral trade in goods within ten years,
with near-complete immediate tariff removal for industrial products and phased liberalisation for
selected agricultural goods. The agreement introduced Japan’s first exporter self-certification
system for rules of origin, thereby enhancing trade facilitation. It also achieved WTO-plus
commitments in services trade, investment protection, and intellectual property rights and included
Japan’s first dedicated chapter on e-commerce. Collectively, the EPA established an advanced
institutional framework to support trade, investment, and regulatory cooperation between Japan

and Switzerland.
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Table 2.3: Exports from Japan to Switzerland

Trade between Japan and Switzerland %
Transportation equipment incl. automobiles and motorcycles 30.3
Non-ferrous metals like platinum 13.1
Electrical equipment 11.7
Chemicals 9.2
General machines 8.8
Pharmaceuticals 6.5
Precision equipment (incl. watches) 55
Jewellery 2.8
Special items like gold 24
others 9.7

(Source) Foreign Trade Statistics (Swiss Federal Office for Customs and Border Security), 2006

Table 2.4: Imports from Switzerland to Japan

Trade between Japan and Switzerland %
Precision equipment (incl. watches) 36.8
Pharmaceuticals 18.5
Chemicals 15.2
General machines 10.6
Electrical equipment 52
Other goods incl. plastic goods 3.1
others 10.6

(Source) Trade Statistics of Japan (Ministry of Finance, Japan), 2006

In 2006, trade statistics between Switzerland and Japan (See Table 2.3, 2.4) revealed
several salient features of possible advantages to be exploited by the EPA. First, transportation
equipment, including automobiles and motorcycles, accounted for 30.3% of Japan’s exports to
Switzerland, which is by far the largest category. This indicates that the automotive-related trade
was the backbone of bilateral merchandise exchange, underscoring the strategic importance of the
automotive sector in Japan-Switzerland economic relations. Second, non-ferrous metals (notably
platinum) represented 13.1% of exports. This reflected Switzerland’s role as a hub for precious metal
processing, trading, and advanced industrial applications, and highlights the complementarities
between Japanese manufacturing demand and Swiss material processing capabilities. Third,
electrical equipment (11.7%), general machines (8.8%), and chemicals products (9.2%) together
constituted a substantial share. This pattern points to technology-intensive, intermediate, and
capital goods trade rather than reliance on low-value consumer products.

Hence, Japan’s exports to Switzerland were highly concentrated in transportation equipment
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and other technology-intensive products, revealing a bilateral trade structure centred on advanced
manufacturing, high-value materials, and precision industries, rather than mass consumer goods.
The EPA functions as an institutional tool for supply chain re-routing, and upgrading it facilitates the
integration of Swiss high-tech SMEs and advanced inputs into Japanese-led (or Japan-linked) value

chain redesign.

2.6 Complementarity between Japanese and Swiss SMEs in Automotive
and Related Industries

Table 2.5 highlights distinct structural and organisational characteristics of Japanese
and Swiss SMEs, which together suggest a high degree of potential complementarity within
reconfigured global supply chains.

Japanese SMEs are typically embedded in dense regional clusters and operate within
multi-tier supply chain hierarchies, ranging from Tier 1 to Tier 4 suppliers. Their connectivity
is maintained through tight supplier associations and continuous communication with the final
assemblers, fostering strong coordination and long-term relational contracts. These features
support incremental process improvements, stable employment, and the performance of essential
fostering functions within production systems. Moreover, Japanese SMEs are oriented toward
both domestic and global production and marketing, reflecting their integration into large-scale

manufacturing ecosystems.

Table 2.5: Complementarity between Japanese and Swiss SMEs in Automotive and Related

Industries
Japanese SMEs Swiss SMEs
Cluster Regional Few
Connectivity with Tight through the supplier’s association | Independent,
the others and communication from the final Few networks
assemblers
Perspectives Long-term relations Short-term relations
Tiers From Tier 1 to Tier 4 Tier 1 and Tier 2
International Domestic and global production and European-centric
Relations marketing
Production and Production and Services Production-oriented
Services
Pressures Chinese EVs Declining demand from German
automakers
Expected roles Fostering functions Utilise new high-tech technology

(Sources) Automotive Industry Switzerland, Industry Analysis 2008, Swiss Center for Automotive
Research (Swiss Car), and various studies by Kuriyama.
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By contrast, Swiss SMEs are characterised by more independent organisational structures,
limited clustering, and comparatively fewer inter-firm networks. They tend to operate primarily
as Tier 1 or Tier 2 suppliers and maintain a stronger European-centric orientation. Swiss SMEs
are predominantly production-oriented and widely recognised for their strengths in specialised
high-technology applications. Currently, they face competitive pressure associated with declining
demand from German automakers, which has heightened the importance of identifying new
markets and strategic partners.

Taken together, these contrasting profiles indicate complementarity. Japanese SMEs offer
embeddedness within multi-tier production systems and accumulated manufacturing capabilities,
whereas Swiss SMEs contribute advanced technological know-how and niche specialisation.
Therefore, collaboration between the two could combine Japan’s system-coordinating and nurturing
functions with Switzerland’s high-tech innovation capacity, enabling joint upgrades within the

evolving automotive and EV-related value chains.

2.7 Interviews with Nanotech Startups in Switzerland

Interviews of Swiss-Japanese high-tech and nanotech SMEs on the organisation of supply
value chains in the automotive and related industries were conducted in June and July 2025.
Startups in the nanotech sector that actively explored investment opportunities in supply chains
related to the Japanese automobile industry were selected, as shown in Table 2.6.*

As part of the empirical investigation, field visits identified the distinctive features of
Swiss and Japanese suppliers. Their potential complementarities and alignment opportunities are

summarised in Table 2.5.

Table 2.6: Interviews with nanotech startups in Switzerland

Visit date Region Company name Interview with Products

24 June Lausanne AVAtronics Dr. Jeyran Hezaveh, CEO Active Noise Cancellation
Dr. Amir Farahani, CTO

25 June Neuchatel | Novo Viz Dr. Andrada Muntean SPAD sensors

01 July Schlieren 8 inks Dr. Leon Baade, CEO Multi-purpose batteries
Dr. Nils Wenzleer, Head of
Engineering

03 July Diibendorf | BTRY Dr. Moritz Futscher, CEO The world’s thinnest battery

4 These visits were coordinated with the support of Swissnex, an organisation affiliated with the Consulate of Switzerland in Osaka that
promotes innovation and economic cooperation between Japan and Switzerland. In particular, special thanks are extended to Mr. Shigehiko
Nakayama, Advisor for Startups and Innovation, for his valuable assistance.



Report on my Overseas Research Leave in 2026 (Naoki Kuriyama) 97

Local procurement and Local contents and need of
de-carbonization in manufacturing

Thailand ll ll

90% local
contents

Innovative International Multi-
Purpose Vehicle (IMV)
Hybrids, De-carbonization of
production, Al, Robots

2009 EPA

Competition of Market share
by BYD and TESLA

Figure 1. High local contents in Thailand and FTA

(Source) This figure was presented at the welcome meeting at HEG School of
Management, Geneva, on 15 May 2025, at the Employers’ Confederation
of Thailand (ECONTHAI) seminar on 14 August 2025; and at the seminar
organised by Thammasat Business School in Bangkok on 25 August 2025.

All Swiss startups featuring cutting-edge technology that were interviewed expressed
interest in investing in Japan and Thailand to establish linkages within the supply chains of the
Japanese automotive industry. NovoViz, a fabless semiconductor company, sent representatives
to Japan to present its business and explore new collaborations with Japanese firms at the Swiss

Nanotech Pitch Event held in Tokyo on 27 January 2026.°

3. Japanese Supply Chains in Automobiles in the Greater Bangkok Area
3.1 Background and Rationale of the Case Study

In collaboration with Swiss researchers, the author conducted field studies of the supply
chains of Japanese automotive firms in Thailand between 1990 and 2000. These studies demonstrate
that Japanese-affiliated suppliers, including locally based firms embedded in long-term transactional
relationships, exhibit strong resilience to economic shocks and industrial crises. However, in the
contemporary context of multiple and overlapping transitions—most notably the shift toward EVs
driven by green transition agendas and the growing influence of tariff and trade policies—the
transformation of Japanese automotive supply chains remains an open question.

Against this background, the current research agenda adopts the Japanese automotive

supply chain in Thailand as a case study to examine whether signs of more open and newly

5 https://swissnex.org/japan/event/swiss-nanotech-pitch-event-2026-tokyo/
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Figure 2. Number of automotive suppliers in the ASEAN, 2024
(Source) Markline data provided by Mr. Shinya Tsukada, JETRO Bangkok, August 2025.

reconfigured supply chain structures can be observed under conditions characterised by the rapid
penetration of Chinese EV manufacturers and the existence of bilateral FTAs, particularly between

Japan and Switzerland.

3.2 Drafting the Case Study

Thailand has long served as the largest overseas production base for Japanese automobile
manufacturers among the ASEAN countries, as shown in Figure 2. However, significant structural
changes have emerged recently. While Japanese vehicles were once estimated to account for nearly
90 percent of the Thai market, their share has reportedly declined to approximately 60 percent,
largely owing to the rapid expansion of Chinese EV producers, such as BYD, and the increasing
presence of Tesla. At the same time, major automakers are pursuing alternative energy options,
such as hydrogen and ammonia. These developments exert substantial pressure on local suppliers
to adjust their technologies, skills, and business models, thereby challenging the stability of
traditional supply chain arrangements.

Moreover, European countries, including Switzerland, actively promote FTAs with Thailand
and other partners, partly in response to U.S. tariff policies, while simultaneously fostering startup
firms in emerging industries and seeking new positions within increasingly diversified value
chains. The author’s preliminary field research in Switzerland indicates that government-supported

startups are eager to establish new business relationships with Japanese and Asian firms and to
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utilise existing free trade frameworks as platforms for international expansion.

Building on these observations, a field survey focusing on suppliers of Japanese automobile

manufacturers was designed and conducted in the Greater Bangkok area between July and

August 2025.% This research component is essential for assessing the present state and emerging

trajectories of Thailand’s automotive industry, as well as for exploring the potential for new patterns

of matching and collaboration among firms in Japan, Europe, and Thailand. The details of the field

study schedule are listed in Table 3.1.

Table 3.1: Field survey on changes in the supply chains of Japanese automobile industries

in the Greater Bangkok area

Dates Visited institution Interview with
7 Aug | Employers’ Confederation of Thai Trade | Dr. Nauvarat Songswaddichai, Chairman
and Industry (ECONTHAI) Dr. Sumontha Tonvongval, Vice Chairman
Dr. Tanit Sorat, Vice President of V-serve
15 Aug | Employers’ Confederation of Thailand Mr. Ukrish Kanchanaketu, Senior Adviser
(ECOT) Mr. Bavornsak Klaharn, Adviser
18 Aug | Saim Cement Group Dr. Chana Poomee, Chairman of Thai Cement
Manufacturing Association (TCMA), Mr. Sanit
Kessuwan, Adviser
19 Aug | ILO, Regional office for Asia and the Ms. Kaori Nakamura, Regional Director, David
Pacific Williams, Project Manager, Resilient, Inclusive, and
Sustainable Supply Chains (RISSC)
20 Aug | Chulalongkorn Business School (SASIN), | Ian Fenwick, SASIN Director, Prof. Nophea Sasaki,
ECONTHAI Dean Outerson, Head of Center
21 Aug | Federation of Thai Industry (FTI) Mr. Vithavat Thongves, Secretary General of
Automotive Industry Club)
21 Aug | TBKK (THAILAND) CO., LTD. Mr. Atsadang Rattanathamrong,
Factory Manager
22 Aug | Thammasat Business School Prof. Arunee, Prof. Sakkakom
23 Aug | Thammasat Business School Prof. Pavida
25 Aug | Thammasat Business School, ECOT Prof. Suntichai
25 Aug | Thai Frozen Food Association (TFFA) Dr. Phaniswa Chamnanwetch, Honorary President
26 Aug | Siam Asahi Manufacturing Co., Ltd. Mr. Okada, President, and Mr. Takahane
26 Aug | Kasetsart Business School Prof. Bordin Rassameethes
27 Aug | JETRO Mr. Shinya Tsukada
28 Aug | TRI PETCH ISUZU SALES CO., LTD., Mr. Vithavat Thongves, Logistics and Procurement
The Federation of Thai Industries, Department
Automobile Industry Club
29 Aug | Association for Overseas Technical Mr. Nishimaki, Deputy Director, Mr. Watanabe
Cooperation and Sustainable Partnerships
(AOTS) in Bangkok

6 The author gratefully acknowledges the assistance of Ms. Yoko Maeda at AOTS in arranging interview appointments in Bangkok in August

2025.
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3.3 EV Penetration in the Thai Market

The first part of the interviews with experts from ECONTHAI, Thammasat Business School,
AOTS, and JETRO confirmed the penetration of EVs in the Thai market. The rapid acceleration of
EV diffusion in Thailand is driven by government policies and foreign direct investment. Thailand
established the National Electric Vehicle Policy Committee (EV Board) and introduced the
EV30@30 policy, which targets 30% of domestic production of passenger cars and pickup trucks as
EVs by 2030.

Empirical data indicate a sharp increase in EV registrations: registered battery EVs rose
from 9,729 units in 2022 to 76,314 units in 2023, and further to 59,670 units in the first seven
months of 2024, with a full-year forecast of 102,445 units (Tanit Sorat, 2024). While the overall Thai
automotive market contracted by approximately 17% in early 2024, EV registrations expanded by
more than 34%, indicating a structural shift in demand (Tanit Sorat, 2024). Chinese manufacturers,
especially BYD, played a central role in this expansion. BYD has established large-scale production
facilities in Thailand and plans to use the country as both a domestic production base and an export
hub (Tanit Sorat, 2024).

Therefore, this report characterises EV penetration as both policy-driven and China-led,
reinforcing Thailand’s position as a regional EV manufacturing centre.

As a result of interviews with Japanese suppliers, local firms such as TBKK, Isuzu, and
Siam Asahi Manufacturing indicated that the effect of EV penetration is not critical for maintaining
existing operations in automotive supply chains, although the negative effects were not as severe
as initially expected. Employers and business associations, including ECONTHAI, ECOT, and
FTI, emphasised the positive effects of EV penetration in the Thai market. Japanese institutions
promoting trade and investment, such as JETRO and AOTS, acknowledged some cautious effects
on local employment and restructuring. A presentation at ECONTHAI discussed this issue in more

detail.

3.4 Negative Impacts on Employment and Labour Conditions
in Supply Chains
The hearing emphasised that EV diffusion generates substantial labour displacement
risks, particularly within the ICE-related segments of the supply chain. EV production requires
only approximately one-quarter of the labour needed for ICE vehicle manufacturing, implying a
major contraction in employment in engine and parts production (Tanit Sorat, 2024). Government

estimates suggest that approximately 200,000 workers in Thai automotive and supply chain
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industries may lose their jobs over the next few years as EV adoption accelerates (Tanit Sorat,
2024).

The most vulnerable groups are workers aged over 40 years, employees in Tier 2 and
Tier 3 suppliers, and those engaged in engine-related components such as pistons, cylinders,
transmissions, and exhaust systems (Tanit Sorat, 2024). In addition to job losses, this report
highlights skill mismatches and deteriorating labour conditions. EV manufacturing requires new
competencies in electronics, software, and battery systems, while many displaced workers possess
mechanical skills tied to ICE technologies. Without large-scale reskilling and transition support, the
EV transition risks long-term unemployment and precarious work within supplier networks.

This report shows that while EV penetration in Thailand is advancing rapidly, driven by
strong state policy and Chinese investment, it simultaneously poses severe risks to employment
and labour conditions in ICE-centred automotive supply chains, underscoring the necessity of

embedding an EV industrial policy.

3.5 ILO Project on Resilient, Inclusive, and Sustainable Supply Chains
(RISSC)

The author met with the team of the ILO project on Resilient, Inclusive, and Sustainable
Supply Chains (RISSC) on 19 August. The Japanese government funded this project. In 2024,
the project published a report titled Decent work and responsible business practices in Thailand’s
automotive manufacturing sector.

The report describes the structure of automotive supply chains in Thailand, as shown in the
Figures. The structure resembles a miniature Japanese automotive supply chain in a pyramid form.
Thirty OEM companies are foreign-owned, and the 720 Tier 1 suppliers are 70% foreign-owned or
joint ventures. Most Tier 2 and Tier 3 companies are local Thai firms (ILO, 2024, p.6).

The report highlights the potential negative effects of EV penetration and the associated
technological changes on employment in Thailand’s automotive supply chains. First, the report
identifies technological change —particularly the rise of EVs—as a major driver of transformation,
with potentially profound effects on workforce and production dynamics. It explicitly notes
concerns regarding ‘the potential disruptive impact of new technologies on labour and employment
within the sector’ (ILO, 2024, p.ix), indicating the risks of job displacement and restructuring as EV
manufacturing expands. Of the 2,500 Thai-based auto parts companies that manufacture items such
as exhaust pipes, fuel tanks, radiators, engines, and engine parts, approximately 816 face the risk of
redundancy as EV production increases, since these components are not used in EVs (ILO, 2024,

p.17).
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Motor-Vehicle assemblers (30)
57% foreign owned | 13% joint ventures | 30% Thaiowned |
Approx. 100 000 workers (including motorcycle)

Tier | suppliers (720) System/modules manufacturing
(e.g., suspension, powertrain systems, etc.) | 47%
foreign owned | 30% joint ventures | 23% Thai-owned |
Approx. 250 000 workers

Tier Il suppliers (Over 1500 including Tier 1ll) 70%
Tier 2 Thai-owned | Parts/components manufacturing (e.g.,
casting, painting, forging, etc.)

Tier 3 Tier Ill suppliers (Materials manufacturing)
(raw materials such as steel, aluminum, etc.)
Approx. 1700 000 workers (Tier Il + Tier I11)

Figure 3. Workforce Structure of the Thai Automotive Industry
(Source) Adapted from ILO (2024, p.7)

Under this insecure employment situation, the report identifies a widening disparity within
the automotive workforce between standard workers, migrant workers, and agency-hired workers.
A growing gap has been observed in earnings, employment status, training opportunities, working
hours, and benefits such as maternity leave. The dependence on unlicensed brokers to secure
employment places migrant workers in precarious working conditions (ILO, 2024, p.53).

The report recommends a more inclusive and equitable approach to automotive supply
chains affected by EV transitions, focusing on decent work, responsible business practices, and
human rights. A key contribution of the study was the development of the Autoworker Index (AWTI),
based on the ILO method of quantifying indicators of decent work in the automotive industry. The
AWTI relies solely on respondent-level data from individual questionnaires, providing visible scores

that reflect the state of decent work.

4. Joint Research with Sofia University in Bulgaria: Drivers and Shapers
of Green Transition Risks for Disadvantaged Groups: Young, Elderly,
and Women

4.1 Collaboration with Sofia University in Bulgaria

The author visited Sofia, Bulgaria, from 3 to 11 June 2025, to coordinate a joint research
programme funded by the European Commission. This project is called the Social Innovation
Methods and Tools for Communities Affected by Transition (SINTACT). The author met with Dr.
Albena Vutsova, the project leader, and Dr. Todor Yalamov, the counterpart project leader, who
had served as a visiting professor at the Faculty of Business Administration, Soka University, from

September 2022 to February 2023. During this period, he actively participated in undergraduate-
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and graduate-level teaching, as well as in various research meetings, and engaged in extensive
scholarly exchanges with faculty members.

Bulgaria joined the EU as a latecomer in 2007 and adopted the euro in January 2026. Its late
membership has so far not resulted in strong economic development. The negative effects of the
green transition are often highlighted in the context of Bulgaria, particularly in the agricultural and
food industries.

This joint research project focuses on the negative impacts of the global sustainability
transition —including green and digital transitions—on local communities. Through a comparative
analysis of Bulgaria and Japan and the development of evaluation indicators, the project aims
to present a sustainable model of regional development. In recent years, decarbonisation and
digitalisation policies have progressed worldwide. However, in regional cities and industrial
clusters, side effects such as job losses, skill gaps, and stagnation of local economies have become
increasingly evident.

The EU has promoted green and digital transitions through the European Green Deal.
However, several adverse effects have been observed in Eastern European countries that joined
the EU at a later stage, including Bulgaria. A series of case reports indicates that the EU’s uniform
implementation of the Green Deal has negatively affected Bulgaria’s agricultural and dairy sectors,
contributing to rising unemployment and constraining efforts to promote sectoral development.”
First, regions that remain highly dependent on fossil fuels and those undergoing rapid shifts toward
renewable energy face an increased risk of unemployment. Second, the risk of energy poverty is
growing; this occurs when households lack viable alternatives to replace fossil fuels for heating and
transportation. These challenges disproportionately affect marginalised communities, particularly
young people, older adults, and women. Accordingly, these groups constitute the primary target

population of the current research agenda.

4.2 Energy Poverty: Relationship between Green Transition and Just
Transition
Okushima (2019) revealed that approximately 7.5% of Japanese households experience
energy poverty, with substantial regional variation. Higher poverty rates were observed in Shikoku
and Kyushu, while Hokkaido showed relatively lower rates under direct measurement despite
its severe winter climate, reflecting the limited scope for energy-use restriction. Furthermore,
the study identifies an ‘energy poverty premium’, whereby energy-poor households pay higher

unit costs per unit of heat than non-poor households, raising concerns from the perspective of

7 The author participated in the Eleventh International Conference, ‘The Agenda of the New EU Institutional Cycle’ organised at Sofia
University, financially supported by the European Parliament on 30 and 31 May 2024.
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energy and spatial justice. The findings suggest that Japan’s ongoing low-carbon energy transition,
particularly carbon pricing and renewable energy promotion, must be carefully designed to avoid
exacerbating energy poverty and should incorporate targeted support measures to ensure a just
and inclusive transition.

Okushima and Usami (2021) argued that green transition (decarbonisation) and just
transition must be treated as inseparable processes, combining insights from climate justice theory
and empirical energy poverty research.

The first concern is the structural conflict between decarbonisation policies and
energy poverty. Policies such as carbon pricing and feed-in tariffs tend to be regressive and
disproportionately burden low-income households and residents in cold regions. Green transition
policies exacerbate energy poverty without compensatory measures, leaving vulnerable households
struggling to meet their basic energy needs.

Second, the authors conceptualised this tension as a need to integrate climate justice and
energy justice. While climate justice theory has traditionally focused on global emissions allocation,
energy justice emphasises domestic energy access and affordability, bridging the two by reframing
decarbonisation as a problem of distributive justice within national societies.

The core analytical contribution of the study is the introduction of the concept of ‘basic
carbon needs’. This refers to the minimum level of CO2 emissions required for individuals or
households to secure the essential energy services necessary for a healthy and decent life. Because
basic carbon needs vary according to climate, housing conditions, and access to low-carbon
infrastructure —factors beyond individual responsibility —uniform decarbonisation burdens are
normatively unjust.

In conclusion, ‘just transition’ can be defined as a mode of decarbonisation that guarantees
the fulfilment of basic needs for all, ensuring that no one is left behind. Green transition specifies
what must be achieved (carbon reduction), while just transition specifies Zow it should be
achieved —through inclusive, equitable, and justice-oriented policy design.

Although Japan and Bulgaria differ in their institutional positions as an OECD member
state and a later-joining EU member state, respectively, both countries share regional challenges
concerning the sustainability and development of agriculture, including dairy farming. By
examining these commonalities and differences, the proposed study agenda aims to generate
insights into regionally grounded models that mitigate negative impacts on people and communities

while supporting inclusive and sustainable development.
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5. Concluding remarks

The research activities undertaken during overseas research leave in 2026 in Switzerland,
Bulgaria, and Thailand have provided a strong foundation for a subsequent four-year research
program based on international collaboration. Through these activities, a shared research agenda
addressing transformations in global supply chains under green and just transitions was developed,
and a series of comparative case studies was designed in cooperation with multiple international
partners for implementation within an international joint research programme.

The central focus of this collaborative research is the applicability of the Japanese supply
chain model—characterised by long-term inter-firm relationships and a strong orientation toward
employment stability —in fostering competitive yet cooperative networks within global value chains.
This model may be conceptualised as a distinctive form of responsible business practice in global
supply chain governance.

Furthermore, the research agenda emphasises that contemporary transformational
processes, including green transitions, must be examined in conjunction with just transitions
to achieve a more balanced and socially sustainable pathway of change. In this regard, Japan’s
experience in managing global supply chains may offer valuable insights into integrating

environmental objectives with social responsibility.
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