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5t B 1980 F 2 B MEZRE AT ~ R E 2010 5 5 R EE - W - 14
2016 4F ( GETR BURAEZR 17758 ) 50 E 2040 2R " 100% A AEREJREE F7 40 2045
FERFELE 28 2009 FRIGHBE LR —MERRE REFFET R
BHERR &R EER TN AR &R > #2220 P 7 B[R
FEAR T KPS RS &K~ 0 B AR (R RE R - B LR
FRAGCERAME  MkkERZEZEEIINEMEIHFIERER
WF > (EEENFTRARNTEL > #H 2024 27 1,700 [EEEFHE 2045 £
3,000 {2 o KMy 2023 FEETE K T 100% ML E AR E ) 0 (HEE 115 DA
RS H M E B PTE R L EE LI - LB IEF KA R IRA
—IR> TEEM T BRI A EREE TR, AT AR -
TRIB BRI P RE TR AR 2024 For &R » BIHERE KT ~ BIFIKG Y
B B EEY) R B 99.52% » T4 100%H (LA IAVE B
BFE 29.29%IZREFR L 2 BTy o IhAh - BRHLE  E SRR ETT T4k
RS | 1 EHE S 40 GHG BRI - I8 2 A R /D A& R -
RIS ZH R GHG R 8875 3 R AT 3 R - fefk > B — B RE TR AME
R BB FURERIER v S —EERAEEEE (8FE) W
#11990-2023 FFEHEEFUSEFEIRR By 35.73% > FEIE T EUR B & I EE gk
%77 i 2 WON S B4R - 11 &8 E R ERAL S 53.42%  THEEE
FERA K EIVERIAR » HEA R BB a7 4 5 ) fE BB RS BB & -

Bgs - RUEZRE - SR akR I RPN RATABONA - IZRe RS
RO « BEAIRCR ~ RETRUHEEIRR



2 (EEEEIZFT) 5225 - 5 2 1 (2026/5 F5F)

IR RAEREENEZ - B E AR URE R BT Z it
FLRE R » OB S RFTEE - SLB N - MG RESE A - 1965 4 Ryt
O ESEE RS AEEM » R ZREREIRZ e ML ERE » HILFIGE
F| FL % B R (Kaijser & Hogselius, 2019 ) < 1970 F4X ~ 5 BUEE S gE UM E A 75%
KA ~ PR E TR 25% (A MBI T » AR a4 5 2R B R
BT EAHEST » B REIREE LB RN 1972 FFA40 8 (World Nuclear
Association, 2025 ) 2R 1979 2 ] =H B %4 A ZE(F( Three-mile Island accident )
A#4 - 5 BLAE R R 2 S — (7 1980 LA & Bt AR TR ERZ R FEIE &4
IR (phase-out) HYEIZ ; fEBLEBM 2 Al > X ERAVEENIEC A Fik - HEEY
A% A% B8R B i B A Bl B T SR B AL BE BUA S AU ¢ (RoBegger & Ramin,
2013 ) £ 1977 FEI0E B B RS T2 BRI 77 20 B8 T h S T S T
FIHYLES LA ( World Nuclear Association, 2025 ) o A\ 1% &4 1986 F & vd
Y EE EEAZ 8 ( Chernobyl nuclear disaster ) » {ig {8 A #E—20 5 B 15 1% [ e i )
JRERERE » B BB BE AR L D28 KL S R » 2807 1988 BHTRIAE 1995 AL
FRIGZAEIK > DAREAE 2010 458 278K (Nohrstedt, 2008 ) - FHILF] 5, » & J7H0
FIRI S FEAZ BE A FL AT T R P AR AR B E M SR SR HEITIZBRERETEE » (2
WEEANFEZE - Kt - EE SN EERREAE ARG ZEZ R

VEREARE MK ((woodfuel ) FE2AEMARL ( biofuel ) EE R UM A RE AN LIS BIAK
( Hillring, 1998 ) 88 H Rl &= 2024 FWERAST S B RBEEZYDRHBERBEHN
2643% (ERMIEHESEMNEHSWERMS - | JKEH (terajoule, ITEHE TJ) ER
277,778 B8 ) BLEFAAMBEBREANMELZLEEEREMENRKERR  FTEAREANE
B MEREVRESREEMANAIARRBER EREEVALEE-—LARARENE
E - AR EHRKE (1EA, 2024a )«

2 e 1977 EEHHN (RREEEHATE) (HEE  “Villkorslagen” - BB A (IEHEEIER)
( The Terms and Conditions )+ RENEZRBEERAZETH - FEENRRBBEENELE
EEMAENAUERE  RER—HBUART - BEREIW 1984 FHMEMNAREYE (RFEEZX)
( 1984 Act on Nuclear Activities ) BUf$ - W—Z 2 A2 AR - EEBHF BRI EEXEIIRE
EYNERER EERENUKRGNEELR, WERERFEBEUTERE AN ET
TETHASGIEZEBEHIMEZNE R HE 2R EEHRFHE ( Organisation for Economic and
Co-operation Development, 2003 ) °
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ERFEARNRBERE S EERE -

IIE » H 2003 FELIAR ~ Fr iDL T &R (0838 224 | ( green certificate system, [l
TEfE GCS » =iff By electricity certificate system, DL &R ECS) SyIEh{# FH 4
REIREEAEMNE S  EEABNREER THENNHEBRAIN - BERGOHEEL
G > TR EHARRE T E R — RS o IR IR EOM B

( European Union, DL NFEE EU) Fr FEAYF AR HAE » {505 i 5y B P AE i 45
2% (International Energy Agency, DL TfEifE IEA) BT ~ EX N1 BIEE
ARRRIE IEELSE = B ZR - 5 BLAE 2016 PS5 EIRAY (R BURMEZL sk )

( Framework Agreement on Energy Policy ) F£i#k » /E & 2018 3% 2045 & FuhifE
BUFZE (net zero) BREFABE » [h— hsk AR 2 BEER T S fH 10 A% 2 e v 3 e
FTaREHIZ A 817 (nuclear capacity tax ) » S AEI R AR SR HIZE P KA X EE
BE > A AL WL EERE - BRRUE B ISR E 2040 FHIR [ 100%
FAEREJR (renewable energy ) 877 ; (IEA, 2019 ) « ZRLABE 7 = (H A RETR (G5 &
At fir > FHALHAVEL A R BRI T 28 T2 B R 22 » SR E ST KK
RARWMTEY - FHAERKRENORRAES - HEERFREE T » Q0T (5 5 S
F-HoAth JEBRER 2% foh 1 B R B SR B R i BB B R 4R BUR. (TEA, 2019) -

PAF AR AR B TR - NEDFTRKBEARNTHY - HRENY A E
77~ ERHLGA 2019 FR$E EU i 2018 Fai (gelRi B R T a = o))

(Regulation (EU)2018/1999 ) EREEHEZE » SF—TECFTA EU 5k B BT HIET A
10 1Y (BEFEEJFEL A (ZETE ) (National Energy and Climate Plan, L | fi&f%

NECP) » DI4EFFEL EU HY [ 55 B2 | (fitfor 55) —2 - BEFRFERE IR R
B ~ WER AL P T B FROKAY R © MY 2023 FEEAAHIEE 2040 FEHH

T100% A gERE T 0B T 100%3E LA PRE (fossil-free ) 28 /7 ;( World Nuclear
Association, 2025 ) » [ — 48 F ZUE AN ARLEE - RILEIR - EU K @EE) 708 (EU

S IREAEY 1984 ERHMRER BRERBEREMEENSHREW  LERWEHNENEEN
DIZBERHE - NBEMBZEE ; M 2000 FEABLEURZEER  FEZERZRERES
BNANEEHW FAEERMEENE N EERHIEEESNRAZERNEAERZRE
& 2 {F ( Ministry of Climate and Enterprise, Government Offices of Sweden, 2025 ) °
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taxonomy for sustainable activities ) “W B L BEIEEGI A " &k | &g > WILEZEE
71 By B39 P8BS R R SR H LA R E M A 2 ( European Commission, 2022 ) « & [
T Bk S RE TRV AH &R T BN R A BRI K 1B RSN » Hf gt @ i me B4R B BE
BEEEY) (1EA,2026q) ° - W10t ~ (F158E IAVELE TEARE KT ~ 75 - lEFH
JR\ ] E T L A R LS ) SRS RE IR 0 3 N L BB B R 2R 1 B R RE R
RE R BB PERAEZENITHI L 99.69% K 99.52%" (IEA, 2026j ; IEA,
2026av) ° A5 > Eg L AL (carbon dioxide, LLFfERE CO,) Y5 —(EF
ZHEBGE T R E BT E R T2 2030 FFEREZEL 2010 14K 70% (IEA,
2024 ); HEHIZE AT 2 2015 FfrakaE fY {0 5 B Fossil Free Sweden,
PUNETE FFS) 51E > ANEUE TEEFIERE— B ELBI > COL R EL BBl LAl
B H 22 {EAETT3E (A - 7KJE ~ $/1% ) 2% B 5TE (Fossil Free Sweden, 2021 )-
HZBEMATE ~ (E AR & h — 2T 2 1984 517 40% > FrELA
(B RA S 2 75%09/K JRETR BB [ 2 55% > AR TR EL 1 R Wickman,
1988 ) o Ja /D JH R T O (5 P B3R e B (A R B Ay R W o 1 T B 2 2R Y BB &b - 7
MESERTENERZRV GHG KAEFEA 2 RI59: 2 HEi (Riekkola, et al.,
2011)« #ETf  EFEEET « BRYERFE THEMRRHAIN T ZRIS R IR A R

PEUKBERBHBIEANEIIERBEEIRTENLE RS MUEA (BMNE KM )( European
Green Deal ) BT ; L— N BARIETEER 7 E 2050 FFEPMB R 2R FEEMEE
ZRIEBEREZEMRERNZEE ( European Commission, 2025 ) °

S FBEEMEERREANREYERYE (BIEYE, biomass ) FTEBSHNAES UEABLEERR £
METEERDERASERRINE EEMERREER REBSBRTRIEMERILIR
BXRE  EEFRAEMERAS —EEIFRAK (IEA, 2026bg ) FMNMEEAENE=
NI KN BN KRGAEBLEERREEEABEMHRNNER ) PHEHANR -

 BEARFWHERFER (cleanenergy ) WE—F % - ILEZIRIE IEA NRB - SZIHLTH B RRB
B 1.50C FHIE GHG HEE IR = R A8 ( greenhouse gas emission, LA T & GHG ) BFI R E
MERSREIPNEEN  ARERAERE HRAASZECABHNNERENSHREEA ; &
EBEATRSE (renewableenergy ) WABG A E - B REEEN - KD - B RELRE ; IR
BEBARTESE GHG FMBIZBESL B TR U ( energy efficiency ) W1 F #BE R F BE IR ( TEA,
2021a ) >

TBRAERF 2024 FERBRREIRNRBERIBBEER (131% ) BEY (2.73% ) &
(29.06% ) K7 (59.09% ) KEBHE(7.29% ) REF(0.21% ) S4B ELLR 99.69%( IEA,
2026av ); MIHEAI DRI BEBRE(4.11% ) BEEY( 2.52% )~ ZBE( 29.29% )~ K ( 37.70% )
AKBHE (2.41% ) RET (23.49% ) EHMBEELESR 99.52% ( IEA, 2026j ) -
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M EEENERL - Wit RIS EOIRIF R4 & A8 LAYEES) - AR
B BLHCAth P EE 7 SR B R AL ~ TR BYEC MR FIAVAR B (TEA, 2026] ) - 2024 Y &
FHEUR > B dipe TR L4a 8 (total energy supply, DU fiifi§ TES) 2k H &R F
REJR &t TES /Y 75.01% - #%ZREAE TES Hr Lk B/KJJAEJR (1EA, 20269 ) ° [
TEAR B SR FRERGRE AL - FEERHTHY 2024 S S 2 99.52% (IEA,
2026j) - FE b FHURFRER T A EN RG] ~ BT IR S e Y A
RARMARES - LT 10 FEAERFAYRE ERDEE - BERKT] ki%EE
R — SRR RN B AR E L S5OMIE B = MR R TR A B T A
PEBFS oK D& EE - BEREIRZ R R AG SR I E = (F
EIEEEER (Rosner & Fields, 2021) »

B SLEIS  B08 15 IR AR BRI — (A7 HOABAA S - FEAERE SR
FERY etk B 7 (onshore wind power ) EiEESEE JJ (offshore wind power ) K K5
JCEE 0 RAT S EEETILIFN 1%0Y R EERUR TES - [fiiE L/ A RE TR E ) LUR
T E R G TS EARIFLIU 7> 2 — (1EA, 2026j ) - ¥ BLAYIZAE ~ HY R
L ERZBINELRI N ~ LA EFEREIRIENIRART © AU NS HE R E
BREAR BRI A S B - Befx S EE SRR - EEf S —EH AR 2
2016 KPR T ER—TEE R - BR(E H S R R 2 B B Be Y i i — 1R
M5 (Faber, 2023 ) o ZRBI X RE FE 1R BRI A AR [EIEURG - 305 Ry o KM
B R ERERERZE - 808 ERAMER (Javid, et al,, 2025) -
[ il 2C Frg S A B8 e I (3 R B0 {68 PR Y BE SR AT 41 > B i BER 2 ( Swedish Energy
Agency ) JNIET 2035 FAYEERALE] - WA PUEAR KBS - BER 2 — 2R
BB R A i R YRR - Ty BRI B0 I R SR M e R 7 2R R BR SR 5 il <8y
EERIRER - RN R EREERAS & 0 AR BURIVEREE N R & B AR FE R Al
o DURTEBEZ EI AR R E A £ L (Melin & Kronlid, 2019 5 Séderholm &
Petterssonm 2008 ; Swedish Energy Agency, 2016 ) -

Bt B PR B Y B TR B0 FI 39 A B RV E FEECR - 1t 1957 SERBUFM BUEGER S|
A THEEJRM (energy tax ) » 1970 AL » FUHIRERETL R HE BB 52 AE TR
BURAYF-E% = 1970 F40H 1980 FAAERBUR £ il /2 E A EAMPARHHUUAEM 2
1990 FF2K & 5 Tt AH BE G Ue AT - ER 558 B 1 AL FE T AE » 415 75 Se R UL AT 36 2
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> CO BEMAT A 1 T A - AR HIF ET GHG PRy ER® » I Ay 5ER
e R (carbon tax ) FIFARIEEJEME AV & © B JL2 (8 KA 25 B OB B 1Y 1990
FREORIER - 1Y 1991 Fpl Ry 5 3 EEREBIRIAIE 2 - #2005 F X
A% By BU BiRHERIAS 5144 (emission trading scheme, DL NSRS ETS) YRS S E
— AR WA BRI « 5 BE S HVRE TR SRAE R/ GHG HEB AT i
HEL » BUR KGR L - HBEET 2045 F 5 ZROFE BEFE - L2 X 2045
VAR BN GHG HELERE 2L 1990 F/KHE/D 85%° » FEHHy 2023 41y
IEA SC8FEL R 2 ER 1990 /K 4K 38% (1EA, 2024 ) -

FHILE N, - B B REAYCE A ~ BRI R i S B 2% 38 B (i e Y B2 B A
FREHIREZ T 2R B i H R HYBUG A /I (Nohrstedt, 2005 ) « 2471 ~ 5% BEAE 5 B
{5 DADE [ B R B E A RE TR R 2L e &0 SRR B ELRE 0 H 2006 £ DIK
FENREEER WK AHEZEN IR RRS ~ DAE 45% - & flE 75%

8 GHG KR E$E CO»~ B Y% ( methane, W T CHs ) E1EE3 % ( nitrous oxide, L F & N»0 )
K& ( water vapor, ML FETE H0) RECKRBENSEIKIEY ( hydrofluorocarbons, LI
T HFCS ) Z2& Xt ( perfluorocarbons, YL &7 PFCS ) RN&IEAR ( sulfur hexafluoride,
DU SFe ) =& 1ES ( nitrogen trifluoride, M N 578 NF; ) S 848 ; Hd CO,~ CHs &
N20 72 Al 1h 80%10% K& 6%- A B EREE 1 R BN = £ 2 IKEE (£ B 2 global warming potential -
PUNSH GWP ) ¥ EBEEWBA - bWl AIFEM 1 MR CO2 A 1 MEER YT - BFYR 1| EAY GWP % 25-
28 [ - M CO BERY | MERY GWP RAZ2 | MR- W& —LL 1 MR CO. B —EEAI - BHEM 1 @AY CO2
& CHa BI %5 26-29 [ COze - EMERAYAY GHG B [E Xt O] 8848 Al B2 CO2 BB - TRBILL COze
Ere—RBIERWIER BB GHGHNEINEERASEYUN CO 2 @ DEHERRETEE
TH—ME  BRERIEE - LEEES GHGC BERBENEHEEE ( SWEEP, 2025 ) MUIRE
EEZRBBMIEAIRSH COz - BIBL COr FBRBIT] - RIEBRHAED GHG 52 CO, - NRZ
NiminEAE RIS IEA RNEEREBZERNK  EHBEXEIEREE Co, - 2RILEX
BAIR &L CO AR - EREIRBMR CO: 2B GHG RihtbEEMNRE EMERLTERE
bl RSN RE  ANMREAXW—RMEmA - B GHG 15T - RARNARIEM—Hx
B AHKEWmERLREH -

% E 2045 AR AT GHG BEE 1990 FHKE - T 1990 F 15%KEMKH GHG HEHE
BIAME Lt A B AR AT R TF ( bioenergy with carbon capture and storage, BT
& bio-CCS 3 BECCS ) RIZESMNEK7E ( additional absorptions ) E1;89MNE 2 ( reductions abroad )
K5l (IEA, 2024a ) °

10 Millot et al. (2020 ) EEEUEBR MM EARERER FHNES - BEHEBE—BEURBUSEEPH
FHREAEHERIRE MHANERBRATIZEEZZIMEREIAERZER  MEBRR CO: BN
HMBBENRD  REERRECRESREE REXATNERAEEHNIESHIRAES -
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( World Nuclear Association, 2025 ; Viklund, 2004 ) - IEA ZE: N —[EELRETR
Y E A bR B ) 2% 1A B B R AL E LA B PRI R b - BT HY 2024 4
Ry 1k 5 BRAYEE JTRE R 99.52%2K HIFRETR ~ B 28 4T 58 &Y AR {L(1EA, 2026 )
BEE - R — 2 P RO P s DU FE R R A SRV B ) A 4 8 . (IEA,
2024) - HEARE N A AR REANE G > ABHEBERRK TEEIFKRN
A o 0 B PR ARGV E L - HAF R RRT R B - AR e
P (Vinichenko, etal., 2023 ) o £ R AR 7 S AL 55 88 ke HoAMh AR AR RETR - BE
A ZE I — 0 20 B % T R Y BB AL T 13- DA R 38 2 5 SOGRA B AL RE A R
WEEME » LR - $hE & AT FR e (1B K AR B ) & AN 82 88 Bl ek 4% i BE A HREK -
R AR e BIEF RSN Z (IEA, 2024 ; Krayem & Thorin, 2019 ; Qvist &
Brook, 2015) -

TR e P A T — P B pE R BT ERBEE ESRERECRTE &G
FEATHYE 5% WKIEJ7 A S R 3 BT E S R R0 B REBCRAVEC & TEES
H2Z &5 5 o T i PR R A vh R A R R AT R IR AT 22 TES KRB S AR JFAVAE &
TEFFEMNES) - NEERAA S B TERELEN CO BERAEE - A9 CO N E K&
FIRIBEN 2 ~ IR H & HEJE 2 4HRC R B TRV HEE 15 5 B 2 BilHi B A HH RR e 5
A o i AT B R B AT B T LR ~ 0 /N B P S ACER S B (the Nordic
countries ) #&HS - BIFFEE ~ 2558 ~ UK ~ $MEU R BLAR B R SREEES HY R [H] - i
% ~ WAREITHEE & R RBEE E R -

A RN T/ i gk -1
- ~d T100%E 2 s ihe 4 | e [100%4E 7903 4 | (g &

I E 1990 F£44 - FRESEHEMREMENIIER - EEEERT
FekE AR/ )55, - I - B 1988 LUK » BE CO FEil— E & i HLAY L
RERE S e/ aE TR MR GHG BRI T HE # 2 T R EHES A | (climate
progressive ) JE % ( Keskitalo, 2010) - EU * 2018 FiEi# ( FEJER: M B E(ETT
AR R ) (Regulation (EU)2018/1999 ) BRESHEZL » [t —HEHZK EU FRA KA
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B E — R 10 FEEtE - & 5 FIRTRIEEEET - DIRE4ER 8L EU /Y

"55 &% | (fitfor55) —E o B PRSI —ERIRAESE - (AT 2019 IR HE—
{7 NECP 51545 EU - fb—atE& A 5 M= > 77515 GHG HEURE (BiEF4E
REJR ) 5 BEJRBCR SRR 4 s BINREIR TS © WH5T ~ BT RIS 0T 0 BE R BURAY
RS HIR R AR - EBLS AR  KEWREIEFT - [ERF D EHERE - IR
RIEEHEE > W4 ok E g ryeEal > jfi s e i B8 EU 3ERARE R
HhIE 2 4P ) DURBR B K S YERVRE JE = RS2 i B 224 MR — NECP
sTFERIEF 2018 F1Y (Hi# & f%)% ) (The Climate Act) FETHYFZHHET 2045 45
FEEHEFERARS  FEEEE GHG HERURE 2L 1990 F45 85% » HEk 15%
AT DLSG AR AR st BB S ~ I A AR VB PR TR M G 17 - ARG
i [B] 2% e HE i HY Rk 2D S 5 & Ak 52 B¢ ( Ministry of Climate and Enterprise,
Government Offices of Sweden, 2024 ) -

£ NECP 5512 A1 - B 209 B AZREAE 2040 FHEL 100%HY&E A ERKE
JE T~ RIGHE -~ KD R AEREIR 2 FHARER - 2019 5 X$EH NECP 5t& K
FHEHETE IR 2 2040 FZHEH T 100%H L HE T, BE - BUEREE S H
KIGEE R+ - B HER L RIBHPART A B - (BRI — HAR AR % AE 1
Fo B EAVERL (1EA, 2024) - 5 1990 F A& MREE (FZAE ~ BEHEORIA
HEATRE TR SRR T et EV AR AR R BUR AR » #40 F KB RE R R SRy — 2R
(Fischer & Berglund, 1994 ) - [ 2015 FE NG EERY FFS » (HRg Bk B2 ERE —
EfEa AR EFI B R YRR > FES 256 HEBUN & P sm e s (i 2 e ny —
TR{EH - WAE R ~ BRI T BUR A ER(GE PG » B HERE R it
FEP PR S B PARHIB A AR BT T B » 8%aT 1 22 {EENFTEBLE BRI AR R
HHELAPARES JHYEA (Fossil Free Sweden, 2021 ) « Ha] 5, » B BT RETR
BUR AT 50 2 B Se T B VR ECRE TR AR 5 & » I &Pl BL R R E AR 2 1Rk}
NEOEME B - 20325 0L A ARE TES ~ By MUt B8R ETE e =0kt
LEFE ) EFECRHETHY B (Fischer & Berglund, 1994 ) -
PRI ~ Fid SR A 2024 4 6 HIE KA ENIR R B G Y HThR NECP #YfZ.L

CURFRE R SR (energy efficiency ) H TES #m DL TES BIENAETEH (gross
domestic product, DL NfEfE GDP) Z EEAVRE RS (energy intensity ) 2K & >



B S BEJRECR. 9

REVR T SEIE & 2030 FEEELE 2005 FEHEF 50% » [EHFEE EU Y FF AR BR R R RE TR
B LA BR Y E#AS - AL - NECP FEHTHR B RESELEH - B SRR IR BUR AV Y -
AME I AR G 2] 2045 FEEEHFE H I B EE S —E R ENE g
B R 2R A (R B AR 5 DRI > FFS (B R IE4E 2 2023 47 > 2024 4- 5 7 NECP
STE T RIEAIR 2040 SEAVE JIECR BAZH T 100%FE A ETRE T | (BIE A T 100%4E
BGEARIE ST ZHIEE T 100%HAEREIRE T | TEESRZEEHERAN M
TR T 100% AR E T | RIE L RE R R RE JRAERENT— 38 > QIptAyiEeE - &
R L AP EEh(E - B ERTESTE 2045 F RN > SATE IR 2024 £
1,700 {EFEHEHIZE 2045 FFHY 3,000 {Z[E (IEA, 2024 ) » Q1A R 5 BLEURT
AEESEEFEE (B vs. x8E) > L T EEHR | (F R EiEEN
TR ) (technology neutrality ) (IEA, 2019) o Z 37 2024 fE&RHEET:
B BLAE IR AR B KT ~ BRI BB A AR R ~ 2B pe BLBE S KK BE 77 Al
TES 17 11.58% ~ 9.72% ~ 26.43%% 27.28% » TES K HIELHIREI& 2T B 75.01%
(IEA, 2026q ) - [fii [E5E 5 H7 2024 FE R 2 - BS2RAIRCGRIIAK ST ~ &
J1~ KIGHE - AERE - BEEY) KIZEET AL 37.70% ~ 23.49% ~ 2.41% ~ 4.11% -
2.52%J% 29.29% > K E T A IR IR 2 RS RE TR ER I 2 B U5 T 99.52% > H it
AR &P (B APNRIEE S (1EA, 2026)) ©

U Biicp R E 2 2006 EEREMAY & A (PumpAct) ERBHEA (U BERKHE
E755) ( Act on the Obligation to Supply Renewable Fuels - Effilt—ZZ BN ERRS I BER
B EN TS M LUR D CO2 BEX - 2009 FARE 1,000 117574 RAYS Sk 5= M N0 H Ih #Rh R 5%
2 85% BB R A M B R & (biogas) B R 85% BIE A MR BRE M AN EEBRENRZ M-
E B R Z HNNHIE19 25 85% AR AMRB AR ERWMAEB RN - MIFE ER Il
b7 - AL - BETE 2016 FW (BETRIBE) ( Energy Agreement ) & - I EH IR EREE
BEERZE  WREANHED (K ) TEERBAEN  AL—ZEMNRT  BIMERARS
2R SN OBIEE B ENE R ( Committee on Transport and Communications, Swedish
Parliament, 2009 ) -
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SRS 8 20
(=) Pracd G RE 2~ 28 p BRI EHFROR

1965 F5iBAE TES mELBIRIRUHFMN » K T & el E S8 A e - M
REREORAEIR Z 2 2 9E R R IREIR H45 » BRIGH B BB IBME © Ihi% > 1967 -
1973 J 1978 FFEEZ EAVAHEMERL T IE—E - 2 - 1964 FFaRA /N
A At (district heating, DU T H DH) %5 fENE 2 88 - [ 55— R AR
SERZEENE 51 1972 FIEA G - 2 1984 FAZRE — BT 2 40%HY I L )
A B TR B REE R K MBI 75%%E J12E 1Y 25%( Wickman, 1988 )
IRER =M E 1979 FZHFREM (Three Mile Island accident ) » ZE ¥ B A 1980
FRTAR  RERREER IR TTE » @R B R I AV [ e i =]
DLdgsg » HEUEIE R A& > IEIEH 25 FEGHEAT ~ &IEFRN 2010 4
REPEREETR - DIBARAFTA 12 FERX S TENE - TERZRE IR A FTE & - CO2 IVHRRUK
EEFRPEA - 1 HA AR R R B Z A - BT AEAG IR ) ~ B AR ]
G Fok (Andersson & Hadén, 1997 5 Bergman, 1988 )  Fi Bzt & s i T A Bl
AR ERIERS 2010 FRITZAERIN » [50FA E R 5 AR AR ™ > T3
TERETRE AR ETE AR - HEESRERCER » Hi » AE5kE - RFEENHAE
FIA 4 B2 TH R ST ER SR 2 B NIRRT 2 40 R AU A Y (Kaijser, 1992) « BLAIE ~ i
BUER & [E]20 YA v A SR Rk 58 S i DLRU R 2R 2 S e - BRIt - 4 A%
K7 FENE AR EE TR 48 1Y 2020 “EREEA ( World Nuclear Association, 2025 ) o

FHLE R~ FE A E R AT SRR ~ AR B T S B I 4 4 i ] A% S
Wi BT o B B AR S RE N Y TRTEE BRI P - 3 R S MK R PR E R A - 2K

120010 F BHEEFNREBRERZNEAD  BHEARITE/RTE ( Sweden
Democrats/Conservative Party )~ &2 ( Centre Party )~ Bt ERE T AE ( Swedish Social
Democratic Workers’ Party ) F14¢ 2 ( Green Party ) &)G1E - RELERB 1A RER - IR EX
¥ ABZEWRRREZRZF (climate clean ) 55 - BERGEBTIATHBN—2 - +H
BEPEFERRZIS  SZERREZRIMAEEHZEENEE ( Edberg & Tarasova, 2016 )« I
HMEZEZENIRAEREERAAY  LEREMER - IEH - BARER - BRHEZHE
FREMRARFEILEZERRIIRE (LU HEESHEANREREZMNEZEETRDH CO,
BERY ( Reiner, et al., 2006 ) °
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H E0r ¥HZ  EEA =  E AR P2 - IEZ8 H 5 (Barsebéck ) 1% 8 Wiz 1 5
BUEE L PHER G S5 = RIS BB (Malmo ) 49 30 A H - (iR 83%/E R E X
REAVFI R E A ARG IRE 20 AN B - A EREMME P thA S E 70%)E R E
T2 BRI (Lofstedt, 1996a) < E 2R » Fig L AFLAERE Fs » 1980 FHYZRA E KX
BHRE BB — 7 R 7 2% e SO IR ~ ¢ HUI [ P 2% EEY SRS 14 1R 3
(Kaijser, 1992) « [EA1 » FnlBUE AVIE e RE A YR = - BURR HBEEBUE
JEEEHHALE o T XRE YR [EI 0135 R &5 BUE (& KRRV RSP RE - (8 » N
ZAE L5 A RV BUE ST » 2010 FAY R 2 b S As R 2B A2 th Ay B 22 AR 1
( Edberg & Tarasova, 2016 ) > [L4h > Sonnsjo (2024 ) EF4n 2010 £ 2022 /Y 1,000
A i - SRR BN I LA SRR RS T [EI NS B S RE Tk M -
M 5 8 L B A (AR T D HY—THRE R © 28— THERE 5,200 (R 5 1A HY A H
WH7EsE R & M) Bt AR S B S it i AT | R BT AT Y - AR - B - RIE
¥ # (traditional, authoritarian, and nationalistic ) & {E & f1 5 HEUAEFRIZRERT A
BE > HiE mifERE IRV SRR R - B TR AR R R e, /Y T AR | (not
in my backyard, DL T NIMBY ) %78 56 \ 'Ry 5l 8HE > 4010 o] A6 5 3 B (AR AE
B E (AL ERAR % EE ) &S —%iH) - EREERAMEEC A
N ESETHATRRERE B - BUGEIRI B g R E - AMEEFrESRHEME
PR B RV BRI - EEAISB R E R L&A - ForiE B SRS i R S s 2
AP E D FHIREZ & (Liebe, et al,, 2017; Knauf, 2022 ) » HHEHZEEREZEH)
s B N EANE S BRI SRERR [FRE TR RNt g L BRI A SRR IR
EETEH M (Lindvall, et al., 2025 ) -

1980 Fn#t® ~ 1986 - N4 S fVHE Lz B - AME X ERS
DR B P R B B AR 27 B BRI 2R PR L i 2R I B M Y 7% PR ( Nohrstedt, 2008 )
Y 1988 HARERIE 1995 FERIIGZEEIK - DAREALE 2010 58 208K » (HE L
RN 0 1991 FHER T I —IRE - B0 LB Ean Y ZE B g EiE 2010 £ E
T RIZ R AR SO AR S 18] fs A I THYSE S T PR AR S EIE R 20 PTAE 2010 4
PR Z 787K (World Nuclear Association, 2025 ) » #tFER » AR EUAE[H
HATESE > HHEFELZ B T SR E A — DR RGBT A LR
Bt R FE LA SO L RE SR RN & A A SR S LR S Y2 5 - TR
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SREE -~ TREAN AR - DAR— P ERECH I EU HYRE R - EREE - i
EEAE ~ PHHLSF RO ELA — LB R RIS AR SRR EAVE R - BB 5 A A
EAEELEZEEDEA - EEZRMARARERNVER > /£ 2010 FEN TE
BETRE ~ LT #1172 pliE kB 5% H R T RE I S R RERT T H N R
fipx 22 28 R B AR RE TRUEE LIRS FE (R4 (Hogselius, 2011) » Z3—41 Lindstrom
(1992) FrE - MEswe & BRI AE ~ BUGERAMIAE JT 80 2 5 HBE TR AS S 38 R A Bl
9 o R BRI T RIZRE R R AV AT (S T AE A HEE M S RE TR AT B AR A A
EEAH = RV TEE N - AR AT T 1 > At Al e BE A% RE SR H R 7
SRR AR A A% RE s B M SCHY ~ RO AR B e S FH B {th RE
RATH S -

(Z) PRRE B h '

T it B8PS AT 73 B SR 1 72 2 U T P 7 A > 1 D AN R S B A4 (AL
JoE e 2 R Ry SRR S R 2 BN 2 o TR RE TR ER I EE 42 GHG 2 BHR [RI R
ZAEFRTRAR BN BRI 2 AR AE ) GHG HEUX BE (F F A 38 IR A Bl 7 Lofstedt,
1993) - BBIEHTTAE 1980 Fhi HAZAE AT HARM » RS 4 B RHEURBE T ~ R
WeAE R T iZREBEER | (nuclear elections ) %G - FH28 A H B X BERUE G HHE R
W ae RN ME R E I A T 25 EVERB - BB RS AGIRE R
130 & AL (HiE - PHETDAZOREAPABLEEAZ B g (Lofstedt » 1996a 5 1996b ) © J
BT e st [ B 2R AT BB i 2 > 28 SR BR AU /2 T R Y B i
JiE0 B IR R R T R R AR B R SR M M E X L E R L2/
AR STIE T - IR B T S N — R = (B > HE IR R EERE
g T KREEMANE - MAEAF RAZE Kt s AN ERER
W A M E BRI IERE - A w0 e R g oKy R e E 50k B
(Lofstedt » 1996a ) < PR bk Wi JBE 2 JE M A3 4H 73 AITIFS 1975 FEH 1977 FEBRIAEST » 4%
Z2HN 1999 4F 11 Hf1 2005 2£ 5 HEEES ( World Nuclear Association, 2024a ) »

1980 FAY 2 RAKZ $H 1 5% DUAI e 7 URH R SR s R - W0 R s 2
G EZRETEETHE - b8 BTN g E R R HZENE L
BENGERTER - WMl RPEZEN I FREER FERE - & 2024 FHE
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GERA EE T5% R B IFIIZAE B ERNEONEERSRY 44% K[ EER 5 BT ED %5
o 52% K BEJFUMEE KRB ZEEIRY 54% ( World Nuclear Association, 2025 ) o 41 DAM:
R ESEEE 7y 7F 1986-2011 Fli it — L HIRYFHE T - ST SRR A S F
FEw s RANVE M E LM SR AE - (B M RO BE AV EL BB K

HELH S TR A (Sundstrom & McCright, 2016 ) » Viklund (2004 ) $t¥%#%
AE JE f S IR 3 A A TR+ i L B K 0 o A T R Y B R B T R e
117 3 173 A [E] RE T AR E 2 S Y B sl 1 - B B B R0 AR BE Ry RE I 48 78 2R 4R J&L
bex BI(E R > ZR DA AR i Y RE it 2 70 LB FUITBE K. - 38 mlGa'F m] g e B i RS AR BB L
B A = R 2 L RNFER Y — - ZREE GG HEEE - 532 HE AM
Ham B R EE BRI EC el sE R HEUR N A SRFIBUE ANV ZAERY SR
BT HISER (OECD, 2010) -

By LR R A e Y S FF E 2 S Y ~ ZR0Y 2015 - 22 2020 4R — L8
I ENE - EEFE R R MEUFE 1990 FFHRRER A ER - FEEHZEH
BN EARE IR S — R HEEMARRZIGEIRT - kSR EEE T
45 (& F 8 sg B RS > B I0_E DU RERI/K 07 B BV (E B EE - 1% 5 HE S S A A
& —RARA (Schipper & Price, 1994) « FE1% S JEXE FEGERARA TS » B B T & FIAESE
ML BRNIESE  REEEENEREERE  BIRAE R EEE
FEBIRENREEE  REAEREY R - AR ESR R E AR ATE
QR 1.7 2 2.0 BT ERIEREEREAZEL I — A K G S WRAREE
2.85 Bt ( World Nuclear Association, 2025 ) - & & 1] -~ KIGMHESEF AL EAR
R AEDLT - 1R TEA BYRFAG - fXREB(E RP/K 38 &5 —KaRFEE T2

(1EA, 2026a) > Rt » & 2023 4 ~ EEHEEE 2040 F£EFH "100% 0] FHAEE
JREE ST ) REIRBUR B RS T 100% L A AR EE 1T ) 18 B B X R EH P X R
T -

Bt BLEV AL BEAE — R VIBCRE BT - HiZeefE At TES MELPI=E1F e T4
TRV EL BT 5, » i SR AZAE R AYSEME (R4 - FEAXREAS TES 1 » A E8EE0Ek
(9 1990 7 37.53% ~ HARIFHELERIIE 30% % 40% 2 [ > th—=EE i EEEUR T
PUECH R PR TES » B 2 2020 FAZAEHEHE TES J7ERY 30% ~ Ky 27.70% @ iE1
AT 1980 SR E 2 2010 FAZREFR 5T RENBIVE R MZEEESBHN
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H 2016 4T T 29% » HAMFE Mt ARS8 1Y 40.45% (IEA, 2026) ) » £y
Hr 2024 FAZEE(S TES {RELEFFIE 27.28% » 2o 2010 FR L E KL RE R H A&
KEBE - NHEDT 2019 FHOHHNGEIIZ S EE SRR A ER - TR IERRA
i BE 7 AL A PRI S BE LL B > FREIE 2035 R E 2 FEARIR FENE - & 2045 &
W 10 BRI/ N K EE  (EEEeE (G TES K& JIRE IR 45 & #T 3
ARAYEER] > INERZRE A LLE R 2045 F73FZE HIE ( World Nuclear Association,
2025)

(Z) * B2 e d® B iy Hhh i %

ZARERR T HEE R RSN LR G EE R EAE e PRV ER:
—RETRAIZEE R B E RSB REE (used nuclear fuel ) B FH HYA% BE#} -
I i a8 B AZ AR R B = £ PRH spent nuclear fuel ) 1 25 B 78 B 1% B8k -
WZAE A B — i —HVFTRGE - B R A EERREM K #E 50 45K
Ji T A AR AZ RRHEY T 22 H Y2 B A AR} i R {58 P A i DR B B FH R /N
HIARE Rl - EE(CER DA (BN Bl R bl » LB ELARHEER - (5
I R g LS 25-30%HVEHAMNE &R - BRA BIRBIRBERZ 24 - BhEES
DAR R R AICIR » DAREEAEC S5 S B Y B B - kD B 1) &= 5 K & )R Y {5 F ( International
Atomic Energy Agency, 2000 ) - L4} » FIBRZIARHEEL% ~ 7] = U MEBESE Y
e B 8D BRI Ly 2 — 72 R T B BEEE IR K B R E A
ZIRRIAR S » HRE 100 1% ~ TR SRR 2 bE AR AR SR - B
AR~ BONBIZ W05 1 ~ 235 ~ 8B ~ VAR ~ LEFIEE - EMAVEBFIIIEA K
METHA - #fE T HBEZREHREEECE - CEBEMEESE  MIATFZER
WoAEEES - —EHEABEZRE S BEEYMIEEIE ( World Nuclear
Association, 2024b ; Zhang, et al., 2009 ) - JLEUA #%BEAY 255 fldm ol » BIEE R 20
EHAEZBREE e ERR > HRSBERBEHNER SRR
Hi—i AR R B B ARG ARG 2B T 2EM > 285 BRI
BUAHEL T ~ I BLER T BRSO AR BB R 2 —4h » MHBE R [E e R
B R AR FEB AR EENEE S > AWM AR &EHE (civil
society organizations) {fFMBZIARIELZF A 2% 2 BRI S (Kari, et al,
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2021 ; Kojo, et al., 2020 ; Litmanen, et al., 2017 ; Rosner & Fields, 2021 ) -

T F AR PR E 75 FF 0 T E ZEHUR R SO FIBUER 2 » B 2 UG BV FEER
HIRFEFRA ~ MR FH 2SS o] RE I R i HY9E & (Sanders & Sanders,
2019) - K » BB BRI EEE TS AHE - HEFHNHEEZY
TRIE 1 1977 2 1983 /A& H O 2 AR ML HATAlfEm it R E
1992 SR BIHE R E H ( geologic repository ) HYBEHL ~ ZABELFAYFHAE - 2009 4
SERCEENE - A A% BETE AR HT R v (Forsmark ) M5 4 B FH A AZ A RHHY B 45 R B 5 -
2011 4F A 3R BLEE B 274 J5) ( Swedish Radiation Safety Authority ) J 1 EBilFE %
b7 (Land and Environment Court ) $g%¢ %R BJE M #E FH5E (International Atomic
Energy Agency, 2014 ) o BN 2 0 ~ B o AR R B\ F] (I B EE @ Svensk
Kérnbrénslehantering AB, LT &% SKB) “LIHFAS BB ERE - EhAHFHA
E R 2 BB N0 R 8 B Ik - B Bt B 5 & 5 ( Geological Survey of Sweden,
LU RS SGU ) [0 1 3y M B AE 1 T3 & LISk = B & B B » 7% » SKB R
EAECHRFS B ™ (Osthammar ) FIBLETR# (Oskarshamn ) 3474 A (Y B
BRSSO T /EH 2002 £ 2007 & NEHREHE ~ KO0~ RIS
BT 0[RRSI R T O M A - R T 5 BT R EL R I R
M HVEAL - 23 W R Ik T A0 SR AR R B = AL iR B > &R A AT AL - iz
BEM S EEE  HEW D KRELDLZENCITRS EBEmAER SR

’

B ARESZARSE (civil participation ) W—EH I - Bt - ARZBERBRBERMN T2 2
H, BEREZMEZ ( Elam & Sundqvist, 2011 )¢

14 BB URHBEFEDTIHHTZEME ( Svealand ) WEE SE B E ( Uppland region ) & /B 45
BERET SHAMEX(EERE B2 REN SR Uppsala )71 #0785 # E( Stockholm )
W—E7 hHEEHHEIRAERSERUAZBHMNUNLE  BEREADERE  #REET
ENREZ—  EEMEHEIHELE - MED 20 28 TEDEHFERZERKR ( Forsmark
Nuclear Power Plant ) MIMEBMER - LZERENELE  IRTENSAMMERY EER
KMERYFRE#T ( SKB, 2025a ) °

15 SKB # 3 2 Swedish Nuclear Fuel and Waste Management Company @ S —RKERBZEEFR
( BEMATEMBEBEE Vattenfall ) HREBAN RS - BEAHED - ZETEENEE
IMHENABZRR  HESRKAREREENENFHANER  HHEREA " ZEEREY
H<E J( Nuclear Waste Fund ) IR ERABZBRNNZE2EBMHEZERAIREE I/ - SKB
EXLR—ZFRBALE RAUBEBEESHKEZFEEN L HERBEL UTEBRRERENEEN
EEHH N ESE ( SKB, 2025b )«
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( Swedish Nuclear Fuel and Waste Management Co., 2012 ) » ¥z HLEURF Y 2022 45
T SKB FFH] » #EM Y 2024 FFEAERS 1 3th B IR I Be Y BRIRERT 7] 58 S it BLBR BT 4 &
Rt AR T (SKB,2025a) « 2AEERHHREER 1976 FAEEREE ST IE
ARE > HAEEREEEREEY  EREREHE 2032 4G -
I~ AR AR B AT S {5 48 88 E (Hogselius, 2009 ) « {EAZRE X155 dLEE
1% » AEEREE R 2 2 HHEER - —HFER AR AR BE - RO ZEM
THE 72 5 S FF G R AYERE (Grape, etal., 2014 )

RIS 7B 2 238 - IR BEIREF B ARERES 2010
TR AL VKL AE B BB O IEZA Y 2000 8 R AAE 1984 48 DUA: 78 Ry st
BERIIZAERT (nuclear power tax ) » SRR 2B — it “HYIZ B &M ~ DAH IR
JENERY s R ERRE - AR AR SEHT - A BRI EZEERT
2008 FEEFGIL S EARLY 4.35 BETTY > A5 T B HUX BB S E AR 73 2 — » (15
S (8 A% K FE g AE 48 4 F o] & i B9 B ( Ministry of Climate and Enterprise,
Government Offices of Sweden, 2025 ) A& TIZEEE LUEFZ L E L » SREBEMR
B — B0 S FEAE RA PAEY A LA - 1 B B AT B % B R A B B Y R (2
BB BT - AL - Eim > TFEIIRSEET —EERENEE A A K
& » FBZIEAEH BB I A RIS (—MEBEEYE ) e B RSy (%Re)
#7£) (Acton Nuclear Activities) ¢ (#E5[5:%) (Radiation Protection Act)ZF &l
TE—E RGN M MBS E AR B 7 28 kT {1z Al F B BLAZ Rk
B g 2= )5 ¥\ &) ( Swedish Nuclear Fuel and Waste Management Company ) & & °
B HE I 4 BN S BRIV BN - BREHITR o 48 Blac 28 ; SKB
BIFESTRKE " ZAEREEYAE ) (Nuclear Waste Fund ) » 5t 2% 8 /A F&
5 1 [S8E  FROEE—E R I AR 0 B SKB (R ARKAIVEERA » #F
& Um R 5 A W ERE (internalization ) » WEMEIRHVEREERAGI A BEE T BUFA

16 pen s 1984 FERHMLER  BERMRBRAEREENENFEW  LEREZBHNENZEE
WO ZEERIEE - ABEMBZAEE ; M 2000 FRAGLUNASZREER  TEZENRREE
SENRNELHE FEERMEANE N EEFHAIREEONRIZERNEZ RZR
FE Y& 2 #E {E ( Ministry of Climate and Enterprise, Government Offices of Sweden, 2025 )«

7 #2008 FRITHETETHEERAS 147121 T - X5 6.4 827 ( Titan FX Limited, 2023 ) -
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{65 FH— AR U <7 B >t R # i i B 27 F ( World Nuclear Association, 2025 )¢ [fj SKB
fi P BEET-RAB DA AN BB B R A P F S (B BLEE ¢ Centralt
mellanlager for anvént kirnbréinsle, L 5T CLAB) » H 1985 FHLE 1 ¥ 1 2 5]
FAHERZIENRE ~ ATYA S B R R 2 &GS B EHE 5,000 W
LOBEIRIET  HEIAEHEARE 11,000 1F - DLS4N B Ak S FrA K e 2= 4 19
AERZRI o LB ARHE St T 2 i K T G 40-50 4 5 2 1% B PAREH R
HissgaE e iaE T > 45 A 500 A~ RORIER SR ERE » 1A ELIET - 2025
- Forsmark 4% i B35 IETNE) T S /2 FAE 2011 SFERERH - &8 14 4
HUSEF A4 vl Eh L » 52 1% ~ HAIE CLAB H#EEFSHIHBZEER - Bk
2030 4 % Forsmark §74% i B 5(IEA, 2022b; World Nuclear Association, 2025 )°

ZokA SR A SIBRRTREANRE A TR ERD R OEE

B B S 3 PR SR R 4 DA R R AN O TS > B AR R R E R AL 4G B R
TAHERETR TR OK - T = FF AR g R R 45 2K E /K T ~ 4R B B S BV )T (Nilsson, et al.,
2004) - K J185 EZHG L EE ) LRI > KE D] R RERE - HEFESEMER
SEFHEER 25%  [(EKIBERH— R NER (IEA, 2024) - [&EE
B BB Y /KR HIME T R BON&Y—FRY/KEE KEE ST - Rt T IL75K )
228 W ( hydroelectric battery of the north ) 5% & B4R EE A )( green battery
for Europe ) (Heineman, 2011 ) - @& A S 2 0/KEE - EHPR/DEZEGER
RN 2 FA IR E - /K188 AR IRTRZ RG> AL - 7KJ14E TES H 2000
LA o AR AL 15% MR 28T 2024 4217 12% (1EA, 2026q) » (fi/NEK
T EREMHEE/NERAIRIR B M 2 Fek 0 AL AR - BORIEANEE

= AE R E B AR I A2 S iy B A A AR BE R 2 ( Wang, 2006 ) - Fi B
MARERIIAMII TS - KERZEHEIE & - AYEREEYR PG R
A VIR EBS A PPERARL - IR R - AV E I BEENVEIZI(E DH 81 =7
Z 0 2003 FEHEHIY GCS A [E #5215 17 DH 1 A WE AR (E FI(TEA, 2019 )-

B BLAE 1220 VK% R ~ ORI IR D EIE ST » DUOR I A8 T 5 A RV IR T
S DL AR BE TR R R > — B m] AZEFR ) GHG SR H Y ( Gustavsson, 1992 ) ¢
MR ZERAZEEE 1980 FAKBRIAHEEEMZIH » B A ER
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R R R G TERF HESARTE  RNILEBEPHAZEN A EENET
U RE B D SR A AR A R R I A H R BRI AE 2000 FEAIER
BARE] 2% LB E £ | (IEA, 2026)) & 1% HE I #3552 A e ki
SUZRENGFEZ /D> GHG BEEHIME—RI{T 5% » REFD K E# R EE - A
DI A R RAU Uz R - AENERIIRE B A e TR U RERLRE B3R » — R
Ry VR AERETRBEA EOR AR - Rl 2 W EHA B8 % AE ROl gAY Eq 8 > %
FEMEREEAOR 11T HIRPRAVEESE (Hong, etal.,, 2018) » FEFLFRIENC T - Hii B )T
BLURF5CBE% A4 R R A S e 1 A 5 2 25 22 /] |

1980 FAH) - B SR B B 46 & BY F AR BE TR BT I RE TR BRIV IR H - 28
SoEE B AL RE AV R o 28 fe B A S EAVEIR 5% 0 28I 0 1983 FEE TR
1985 FAFTH TS ER Tk > (EE Bl ey B SR b i B A ] > DL
1980 AR - ST R W Z 48 (Kaijser, 1992) - F il /755 EBE1E GCS 1%
HT > HEENUL-RENTSZERLE  FEEDHYE R IR AT
WEke )] > B ARE T EE R GE > AILAR RSB AEIMOA 5 3
BRI 2012 4 1 A E RN ASG B AAY GCS [ sl Al & R i-Fr dt GCS (joint
Norwegian-Swedish GCS ) (Bergek & Jacobsson, 2010 ; Bergek & Mignon, 2017 ;
Fridolfsson & Tangerds, 2013 ; Gullberg & Bang, 2014 ; [EA, 2017 ; Lundberg, 2022 )
B SNSRI AR VIRE TR A Fr & fF > 73R & BRI R M 2 > ME LRI &
WTBRER BUAE EU $ AR TR K S ARAERYEEE (Kilpeldinen, 2020) - 5L & B
BRI E DU I Y B S B A i > AR ILEL  WTBUN R R T E
o B ER SRR TR BT T M T BUR R Y P A e R 2 K A R
FERERE AR TR T BOS B4 Ry 1R 7 58 B8 R HoAth 7 A e 3 Y B AE FH
Bt

ATEEAR > 3T U & A S e B 2 B TR A B A - e U S
ARHIEE BT 2018 FEHY 18% LFH 2 2021 1Y 78% I A Bl E JJ5t & 5T FAIE
= 90% A S ARt EE AR AR E ¢ 17 f NIMBY © Niskanen, etal. (2024 )
oy M 4 290 {E5 TR E )3 EHIERIA > 7E 2009-2022 4 4,100 RIS A B E
IS S > B 2009 5 10 FE 7 #E R N NIMBY #5857 A ZEE
il Az 1% [5% 5 (notin anyone’s backyard, DL fEf NIABY ) » i /2 Fiif Sl ) P-4 E
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TR 2 IHAY E R (Moskal, 2025) » (i 5 BLAE J5 /5 TRA% » {E 2030-2035 48 f)f%
SEEIE ST B E T SR 5 AE TR R 5 DAPK FE Hh A HHRY BB I RE K i R HHRI R
FEEE B BB EE (IEA, 2024) o 2R By T g3t 5 BUR B 3% i B 5 B &
DARE - B B 2026 S REGH 25 FESHY PR it AE AR R 0.2% 271 2 0.5% » HIth—7
REEVNEXERAUK ) ERGEHEE - BERE 0.2% NHRIEUE S o
UG » 1 2026 A8 = R 22 69 F5 i EE R WA RIT B 845 3t 7 UG » FRAG R 3.7 2
F 4 {530 B ST P AR U 72 e R AR 1R o ~ SBR S A b Ry 3 T BURF Y R BARR S
R 5 R RS S AR A BT > 2 PR A 5270 = (benefit sharing) 757 >
AT HP R B B T BUR BIERR UL - FIFHEENfE R AR B = A B E T
seaR DR R TG EREE o EE A T AREER AR B T 5 BUR A
B BE—1E7E R LRt )7 BT o 7 35 it B Y A5 R fE( EY Sweden, 2026 )«

BAJE 13 BEAELE - RIGEERIRERMHEEAR - T2 2 EA KGR 2 hi
& MAFASCEENFRMEE S - @EALL - B i har Z AR KRG E R
sTE BN AR AR B H AR EAATERL(IEA, 2024 ) 3 LRI Y 2021
FHUH T GCS/ECS » FyEH 2040 4 T 100% AL A FARIE T, » RIGEEFEALL
FEFAERFEREREEH - NI AR E KRG LEEE BT > 78 2021 4
HEHAY T SRR ORI % o (green deduction) {FEHE—M(E P KIGHEIEE K
A 20% IR % - B NEF RS AT 50,000 Fift5EfH (Lindahl & Ohgren,
2026 ) o FHAERILAY/K ST R B 138 T EARILES - i A K TS SEAITE R
2019 & 2020 4 pg 0 5% 8% [ FE g PE 4 RR PR - AEJ7/K )38 878 2020 - RI{ERR /K
S~ A A AR ATIE ) > SR ILEEER - HI 0 £ 2023 FEA
KEKGERAIEEE ( Swedish Energy Markets Inspectorate, 2021 ) - [ T ¥ FE P2
THEERGERARBIIN - B 2015 F2I5K - 5 d B/ NURIGRE R B A 5K R
BEEOEL - LT R 0.6 5 BRI > 28R HBUMA R 2026 £ 1 H 1 H
B ILTEREASHUY (Lindahl & Ohgren, 2025 ) « BREUH/NEBERAFRESL - ZEE
JHRIGRERASERCAH 2025 47 A 1 HEWFH R R ELFITE 20%fE 2 15% @ 1%
R I 5 R Ry B BB 75 R P RE RS B A B A A RGBT 2R » & HA W]
DA ET R 516 o 593 HLBUR th E 3 21K 5 0% B AR /& Prle 88 7 (L fE 22 = HYRE
SRAHRC - BUKIGRES BB EEER - ARG LB G2 FE RS REEA -
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ZRT RS K5 BE 55 5 Y {3 BE S50 T, ] R 1A e B el ) 3% 6 A [RI WY R RE » b7 BT[]
BELLGERE B NIMBY 5 NIABY g jiti # HIE4BEEE » MURMG & LR AT L Itk
Foo HWiEaZREBERNEE  WEBIT A T REEENEN » B L ZBR AR
KRG RE 2 B - DRI o] - 1 75 A RE i ik B On R R B A 78 R 2 I Bl %
ZUEh g NIMBY = NIABY [RE® #if F (Lindahl & Ohgren, 2025 ; Oller
Westerberg & Lindahl, 2023 ; PVknowhow, 2025 ) »

MARAEEREE » IEA (2026bg) HE{HREZEE SRR ANNFHAERERAE -
NS EGFF - EASFAETREET 55% @ {h45k TES /Y 6% F > IEA L)
2050 FFEHEAVIBER R > B 2030 4 ~ 428 AR FAY(E AR R R BCR DAL
ARREE > 2010-2023 2EREGAE DL 4%AYELEIE 0 - B4R EAAviEE: - TG 2023-
2030 FEEFERIE 0 8% o Fi BLAE RIS A AL fr ~ A= B RE IR AY 58 FH 4 i 3 R B
N HIRE R R ER A - SOt 7 BUR $ RAFERIERVE R - (8 AV BRI E
BEE A FTEUAO 5 s i B H AN AV ELDH © (i A B RE R T ZH B A H B E094&
PREIRFEERY) > 3 H 3t 07 BUR 36 S H > E— iR Bl et & 1R (H (/522 & ( Malone,
etal., 2017 ) A A FHH R L #E  30 R MR B BR Y e 2 B AR B Ay & 38
PARERIR A A A TR LA U » k2 2R B AR B2 i B 8 B AR MR TR BRI R S P e
A HIRETR - ¥ e B A Y 2 R T 4 S A ER S RS M E L E DI R
7E AR AR B s VAR E Y RGIET A RE 2 T EH#(L (Miranda &
Hale, 2001 ) « 2R FI AR MR ERY) By R B BE 2 B R ARRE R RTE R - AR DA AR
VEERY) Ry RV AE B R (GG BLEE DA BT HE 1990 FHY 1.30% iR 2 s
2024 FHY 4.11% » SEZRELGIBE IR 2 ~ ZA7ESR 8L T 100% L ¥RRHEE /T ) #Y HHAR
> BRR T EERFCEHE SR RHE B I EER (% 5) -

S i B 2 g AR 45 1 AR B RE TR MR RHMIG EETR = 0 1F 2022 2Ry 25% 0 R4
EEIHEHEA 2023 FA5LEHE R 60% - 15 E A B KRR B 2 ST 5
K (IEA, 2024) - S5 HZEERAGHE T - B S4B AR JRIPVR 1 22k B (AR TR 689 ~
TG TR Bl E SRR AE S - SEHZEEAY Ry 575 BN - FHE 7 B BLAF RE R A &%
HKE = (total final consumption, DUTfERE TFC) #Y 2% » DR i BB e A1 A e
JHE R 60%  BENH S LR ENAMEY B R E S HN A AFEF] EU
2 B B (i B B R R BB T YRR ISR H AR » B e A B {E 15 HY (Agar,
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etal.,, 2020 ) - AMIZERVIERIE Ry B REIRBE LM B FIEEAISL - S E _EAMEERY)
e ¥ A & S ARE AR ES i DH ol i 84 district cooling, DL RN FHfE DC)

IS5 —( EZ BT > DH 2k DC 22 18 o R BUR R E Bk E4 7K > B
E% RIFAVH N E BN - KEUKEUS KE X 2R R St AV - B
JiLfry DH $ DC 2] B R R4 > DH R B R S — R

FIUM AR5 > Ty DC AR ZRZHEER T 0 ~ BRI AEE « 15w
J& DH 8¢ DC At FHHIEMELBETRARE 20T - KB R E LTSI RS YIR IR EE © 2K
B AR R SR B Sn AR R A e AP (biomass ) 5 @A BIWEEE F0 ~ T
R BB S A E AN TRGAES  ELHBEN A E R EEYHRER
HE (IEA, 2024) - (2 HE1E Ky DH B4 BRI (8 B R 2K B BN/ MAE I ARE
ARt > BETEREE A (used wood) -

FF T 8 1990 (X DH $AEBREAEIHITE K - PR 7R E sE bk L1 HY 58
177 > MAERLZ AT ~ BAERERYFR K EEIREEI N A (145 (Ericsson & Werner,
2016) o JPE[FEIRF TS 7 A B8 YR E R OORH Y S BE FE A2 8K (solid recovered fuel,
PUT 78 SRF) (L1 > f1)Y SRF FERRRI T35 b AR S0 - Hi A VIR R A B
EY)IE R I R BRI NI Bl BUF I A SR FURYEh BB SR S fE Ik it
ASHGUARE - WIBE + HUE) SRE HHECT 7 SRE B2 55 [ 2 1 & BE M A A
IR (R AR VAP (International Organization for Standardization, 2021 ) o $f {3
ME » SRF R ZREEPAERCARR 88 TH » HAETER By T A e itz &
EREHTGRGI IR0 - THER Z 2 EAR AV PR B S E 7 &) > SRF 4 RE
£ B PR 4kie T 5 h i L HLACR(E(E (Ericsson & Nilsson, 2004 ) o [ 3 S Y 42 E BE

B HEBPIARMBBYEAERNA  IBZE2HEAEHY  FAHRESEZALEBENAREE
BER - BEMMANEZERS LW HBELETE  LIERE BEMHERRGARRES
S, RBERBR  UEERIEEFAMBEINME  CoIETESEDER It - BHitWaf
BEENAMNERYBRE —EFERFHEE ( Emilsson, 2006 ) °

Y SRFERESERRARIEENRESBHNEEAY - FEB - 2B  BRURMBBELEYE
WESY HhtEEEEAY BARBUSEERREBZEYTE 2B - FHIL - 1SO 21640
WRBERRU-—ENKRTIE  FARMELMLRZEY "HLF, IUKEFEERRER ;
ARABEERBNERY (NKE  EYEE ) BEMLE—RNWIFRIRELF  EREESE
A SRF EFREEILEHRERNWBRAYE  FEXESKSnBEEARRNER  CES /£

EE OF

BRERRI I W& ( International Organization for Standardization, 2021 )«
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51 SRF 7E 2023 FHEEEL] 6.63%(E B8 1 LA IIIRK > TIE J1 TFC o (£ HPIE
2023 G UL T 49 3% F R B R SRS YR ELME B IR (LT ERR DB AR
PRELBE =5y — B R AR PI B 4% > s LA R DH & DC &
MR B KL (TEA, 2024 5 TEA, 2026 5 IEA, 2026ba ) -

BLFELTAREZ AR FHESERE E B R R

1991 F i b 46 ~ JLERS BB T iRz T W R E DL EMEERER -
?)E%EBLNEEEI’\Jm%U%EEﬁﬁi%Eiﬁﬁﬁ AR > TdLER 5 BBk TOKESh ~ HAth&
B B IS TSE 6 R —(H L E R ILECE T 155 B LR 1996 FEAIA
%“F‘?ﬁﬁé\ 1998 A0 » FHEEPEENRIEER 73 HIS 1999 FE41 2000 F /1A ( Amundsen
& Bergman, 2007 ; Fridolfsson & Tangerds, 2009 ; Hogselius & Kaijser, 2010 ; Midttun,
1996 ; Milciuviene & Tikniute, 2011 ) ° i il 5 ILEREE TG —E 71% > fhad
G —BIEY ~ ZFREANFT A DURCR B ~ TEEAD B Y B - Bl BRI I &
RS - FEESTEMEE B SUE— P (R 27 ENE 2 B Enr
IR 4R AP sE =B i =B E D ERE S e e =B KEE I E 5
WL REFES AT RE R AU BE T Ra bl - P Irfgsa it 2015 A Bl dsaR - H¥y it
ME ~ &J1E 5 & E 0878 aT A B A R AT B R AL » (W BON KRR Ty His5H TR
HEEJ > EEFESIER (Hirth, 2018 ; TEA, 2019 ; Kaijser, 1992 ; Mignon &
Riidinger, 2016 ) - H.1 [ & ILEXE R AT K & IR 2 BILENE Ty - NI AE
TIHEH T - B SEHPEY ~ ZRRINIFT 2SS 4 BUAE 2000-2024 FEEEJAYHE L L
W1~ M EEEREERAE 1 Aos > BE 1ERATR > SRR HAEA B2
BRI - B2y E ) E RSB 2R R RE B
LEREHYEEfE - BUR THETE 2030 SRk Ry 8009 BT - ot 2024 SRV ERIEBDUR
SRR E IR ERZRE S AR (KT7 ~ KEGEE ~ D ~ FERE R EEY))
CLAE S EEEHY 96.09% 2k BRI FRE R ARV E I LEBIEEFY 1990 Y 64.79%
(TEA, 2026g) » NIELZFRABURFRETE 2030 FHE RS/ OB (Olkuski &

D MBREATHERMN  BONNESEEH  BOERLONE—BABRREHER 1980 ERKREH
HE R ZEAEME A 5 1989 &l F] ( B /1A ) Electricity Act \ Marino, etal., 2019 )°
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Zubien, 2024 ) ; ERIFEERIE LB ZEINFH O - AEIFHOEBER
LR AT AR % -

BIEH (BEEK)
35,000

25,000
15,000

5.000

-5,000

-15,000

25,000 == SREIF L ———PEEEH0 —iREEHO  ——fErEHO

HOF T A EHEE IEA (2026b 5 2026¢ 3 2026d 5 2026e)
1: HpdE B E AN JEER B 22 2000-2024 4255 75 ) 1 S Eh B2 bE Rk

& EU %3 2019 F iy OF BEERE LT ABUN A ) ( Clean Energy for All
Europeans ) 17755 A " §8JR 11 1& | (energy communities ) & > THEF{E 2030 H
GHG FERUE/V 2 /D EE 1990 4K 40% » T BEJRHLE | ERR EU RERERISHY B 22
RG> SR IE 2Bk 88 HAR(EAYAE IR A ( Vardanyan, 2025) - [fij & EU Y3
BUAE RE R 2 (AR AV EL » EU BY b — 1004t 55 Bt JU AT $2 (L 88 J 4540 [ R 2B
SKARHREF ~ 404] 45 BE R 2 32 M BV 52 7 ( Farsaed, et al., 2022 ; Farsaei, et al. 2020 ) -
L1 > 2004 SFEf HUAN A BN $E (5 28 J7 11755 ( common European electricity market )
TR B B B (R R S T 5 2 Y 9 e s 5 B WONAE S = Y BE AE T IR 4R R R
TR ) + BRI T BT O HERCR + B i b U 85
FIHVSNER A A S - IR - DAR B Bif LAY 55 38 2 HUA Y MR AR B i Y BIOM B )
RHE S BIOM Y 5 1 88 D HYAMER R A KE 2 [ 8 ( Trygg & Karlsson, 2005 ) = L]
Ho Hi TR AL RIRE ) 0 ME I LIGERG AT 2045 FEFFE - G REONE
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HENDHOR - HH#RFEIN#IEIEE EU @8 CFRERERFTAEEONA)
AR EE -

% 1 M ELIEER ARSI 2000-2024 SEEBEEE

F REEELD FEENERO SEENERO HEEERO
il . b= B0 HO b O RO b= O HO b=
HOoe e e He
2000 18,308 13,630  -4678 8417 7752 665 12206 326 -11.880 1474 20529 19.055
2001 11,164 18454 7.290 8,199 8,774 575 11,769 1810 -0.959 10,745 7,174 3571
2002 20110 14754  -5356 8930 11010 2071 13464 1530 -11025 5335 15046 9,711
2003 24,287 11457 -12.830 7.023 15.568 8.545 11.882 7,030 -4.852 13,422 5,548 -7.874
2004 15646 17,750 2,104 8,673 11,545 2,872 11,667 6,797 -4,870 15,309 3,854 -11,455
2005 14,576 21,968 7.392 12,943 11,574 -1369 17.948 933  -17.015 3.653 15,695 12,042
2006 17,537 11497  -6.040 6767 13702 6935 14,118 2717 -11401 9.801 8,047 -854

2007 16,052 14,736  -1316 10427 11377 950 15419 2,862 -12,557 5,285 15320 10,035
2008 12,754 14,715 1,961 12815 11,360 -1455 16,107 3,335 -12,772 3,412 17275 13.863
2009 13,765  9.080  -4.685 11,208 10,874  -334 15460 3,375  -12,085 5,651 14,634 8,983
2010 14,931 12,853  -2,07% 10599 11,734 1,135 15,719 5218 -10,501 14,673 7,124 -7.549
2011 12481 9714 7233 11,694 10374 -1320 17656 3,804 -13.852 11254 14329 3,075
2012 11,682 31,255 19,573 15920 10,706 -5.214 19089 1,645 -17.444 4,191 22,006 17815
2013 12,674 22,676 10,002 11,459 10377 -1,082 17591 1876 -15.715 10,135 15,141 5,006
2014 13,852 29475 15,623 12,702 9,847 -2855 21622 3,655  -17,967 6,347 21,932 15,585
2015 9,294 31,894 22,600 15644 9733 -5911 21459 5,122  -16.337 7371 22,016 14,645
2016 14,287 26,022 11,735 14976 9919 -5057 22,110 3,159  -18,951 5,740 22,151 16.411
2017 11,896 30,888 18,992 15218 10,655 -4563 22204 1,779  -20,425 6,111 21276 15,165
2018 12,202 29425 17,223 15633 10409 -5224 22548 2,612 -19.936 8,339 18488 10,149
2019 9,070 35231 26,161 15081 10,171 -5810 23938 3,896  -20,042 12,353 12309 -44
2020 11,827 36,824 24,997 18593 11,711 -6.882 21,774 6,670  -15,104 4496 24968 20472
2021 8341 33909 25,568 20,119 15251 -4868 24492 6,724  -17.768 8,235 25818 17,583
2022 6,181 39,400 33,219 18,752 17,389  -1,363 19397 6,880  -12,517 13,271 25791 12,520
2023 7,330 35822 28,492 19,830 16,697 -3,133 9,644 7,920 1,724 13,240 30977 17,737
2024 5703 39,138 33,435 25166 21,455 3,711 8716 5,535 -3,181 14,685 33,124 18,439

LHREACE  AEFEE IEA (2026b; 2026¢ : 2026d ; 2026¢)
A REEEMAEEE -

F o LB EFETUKEE 20002024 ERESHEENEE

He BHOAZEHOEREDE -

I ~GHG ¥

Ky 7 GHG BREUAREAR - B BLER T S B SAR s A B30 P s R AL Ay (58 I 4h
A1 2023 FEFLEESIE 2040 FBE T100%m A EARE S | BE S JHit o $F e
B BRRLEE TR AR E » BRDARH AGEGHER 7 ae B oh - AT ae R R Pk B 5
EOFIRE A E A GHG Al T Wik bk i (B % %1 ( carbon pricing scheme ) » —fHZ (K
T (EEJRUHEFT L) (Swedish Act on Excise Duties on Energy ) ~ {F {27 ULHS
ZF 0 1A 1991 FFRLGST B B PIE AV B BA R ER AR (carbon tax ) » fh—hik
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FLELEE R AT (energy tax ) HYAH & By ZE R B ~ BRI KR (% <2 HHY ( Ministry
of Finance, Government Offices of Sweden, 2022 ) » 55 —FEHI] 2005 2281 EU /Y
ETS 2 /i8558 Syt il 077 IHE R e (B A ) B2 B RS GHG FEilt 2 %%
DLRE SRR RO F 2 H AR © B BRAYBRAT 7T 30 2 B (AR 1 SO By — 3070 > 12 1991 4
IR ~ [B20 RITECH HA P Z0AI R 2 Bas IR AR - WA REAE R4k higfie 3 45 7%
BRI E T » [FRF R IRAVEE A (IEA, 2024 ) < 1F 1991-2004 4 HA i #YbAR -
1991 FAYRRAR By 250 Jrim B 5a Bl (495 26 5570 ) MERREHH - W EE
AR EEFIN 2% R4 TR PIRIFEE R 17 > T3 R e
TEF 25%MYRE A » 2 1997 F LEHFTRAFRTT AT 22 50% » DU TR Ry 8Bl
TR T HYEE A (Jonsson, et al,, 2020 ) ; [fi4E 2004 5 2 Fij » B 4EE
90%LA EHYAR G2 /K JTBR%RE - AL 25 BEE AP 2 ARt (1EA, 20265 ) -
i 2005 4 EU FH4ESIT S —fEhRET(E ETS 2% > B & EU pl B Bl A IE H
& EUETS By 5B » Rt » B 2005 F 25 » B B 0] 302 W bk T EBUR O T -
i 2005 281 EU ETS Z 1% - RfLAVEREU K& EU ETS X 5 ZhE (R [E—H P18 A
EHWHAC GHG HEBCHRBARI S M - B 2005 1% ~ BFTER B G S B BE &l - (£
IOEN ~ NI T2 R e 56 3 40%0Y GHG FEY 5 1fi EU ETS RilkZE 48 ~ KA T
SEBLIESE RO R E R BIPE MU ZE 2 GHG BEUE T 30% » XkE{E EU ETS HY
TEERFT ~ AN FIEEchte - s mEhk € EECR &6 - TR tholR s - B
WA GERN COHIMET 95% 5 5BA 30%HER CHy F2 N20 YB3 R BEFY S5
R EME—IREEFE T (OECD, 2025 ;5 Jonsson, etal., 2020 ) o [k _E R %
AEPVRERR IR - 285 2018 £ 7 H - Fp U 2 EURBER G E - Hb A —
TR SR A B AR A URTISSHAVER » 1h18 - AR BERER I LA
PRARIE E R LR 2R ( Government Offices of Sweden, 2026 ) - 2022 4F ~ ¥# 8 GHG
B K BERUR 2 2 i i 5T ~ A8 30% ~ HICR T EHFT ~ {5 28% ~ Mas R ErT »
ffi 17% 5 [MihiR#E & EU ETS #4472 2022 4 - ZELET GHG HEE 57 AlER 1990
R 30% ~ 29% 5 21% » BT REEY EEZEALL 1990 F K 80% K 77%
( European Commission, 2023 ) » & 7878 250 GHG HYFFAE A 02 2 18 Wi bk &
EBERPTER  PhiE B R 2 W (R 2 E BRI /T - SEER T  Em{ER
¥ GHG HEBUR D AH —ENERL -
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By Hbe A A R —BRAG RN TAE S A% 1 &% HRFTHY GHG HER #0 A B R & -
Rt > SETEHAEERRITUA » BRI ATE 2024 475 230 [EhhiL s
BB - PR AS Bofr 2025 FFEAEGME A 1,500 Tehn M P RIRTERT - BRATUR A FE AL By
220-250 {EHG L TEEL > & FySif BLAE FEZEARULHY 1% (Jonsson, et al., 2020 )  fE4h -
B B2 A IR A UL AT F5E ) (earmark ) P4k (I B BlETE AU AJEER (revenue
recycling ) {EFHRYERNEF - M2 BRI E B — M FHE ( general budget ) -
BEOREH 1%-2%U A FHR BRI © B LB = AR SRR T I B Z2f | (fiscal
space ) Bl g 4k R U F%EE ( green tax shift )( Ministry of Finance, Government
Offices of Sweden, 2022 ; OECD, 2025 ) - JLFEM AL O /E SR & > tha
FEi GHG HYRRRIERTE - I & ~ QTR R B BRI - TRENBR AR IL
AR A e A AR LA A4S BRI H BRIV IH B ABUTFIH—RTERE
BhELZ AR & HY RAEAE RATE I - ZNEE _E B AEER(E Ay HAYAEE - DLEE
HEMER " ar UGS | BRI AR RIS 2 TSR - e ERREEE
b SO B ERRR AR 2 FH I 2 R AR Y ER R UG RIS B AN ~ L R o RS
Y EAY » &5 DAAEBRFRAVERE T 7748 & ( Pierrehumbert, 2016 ) - HH L AT &, »
B BR T — R A B U AR T ELSL - e S [ERRRHE s R /> GHG HRRHY
FALEPNRIER - ERREEEREE —BLENBEE LA -

it YRR ] CO2 Bi/E GHG HYHE » 28— M 3 0020 [ R LT il 45 07 3%

2 SRR RS E 2 IE 7 - Pao B2 Chen (2019) 435 di S A 3 (5%
RS EEENEFEEE » Wt EE LR 1987-2016 AYERIEEEL » S E
FIEARAETEH BB /D CO BRI WA R E LR - N EIZAE 2 vl s O
A CO, BRIV E AR 2 — » LB EREE KgAK CO HiE
HYBETIN - PR A $0 2 15 45 0 38 FE AV 47 i B BRI A7 RV IRV B JRH - R &Y
BE -~ A g COFERE » IRRIEE % e A & DURTEIRIREE CO B =
HIsE N B AE - T2 T DUE A &0 & RV I & CE IR IR EREKRY CO,
PEtE (Mazzai, 2022) - IEA (2022b) (YEREUR ~ B 1990 F£DU2E > 2274
BREFERD T 15 B2 20 B GHG HEiR - XMFLHZE » 1971 F2 2018
T gEVRAER] GHG BEAE =18 )42 GHG FEIAE =K 57 71 64 6%F1 20%>
FH L ] B, A2 RE A B 3R 2 i TR R B AR5 TR FiT 48 $E Y EE Z2(F ] - Pan, et al. (2023 )
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AR ZE i — 20 R - R A Bh R B B D SR B COL HER P& ViR L » H
WZREHL COy BRI T & ] (R SR B A o] AR AL TEOH > k2 B COa HEIU
IMERRSE  EE T DA R ES R TER TR MAKENAETEEH
A M5 EB PSR AR BT -

ifi Karlsson (2021) Eil Lindgren, etal. (2023) AYBF4e2E3 » B AL R SR 0y
B AR E R IR R A /KA P RAE TR AE - 2 et IR TR R AE - IEA M BL5E
JEFE e Y SRIS AN [E] ~ tEd EU ¥ L AYET B REEUMFERVETEE A IE - 1A &
H AT A il ~ B K2 8BRS R 2RI AR > I @RI 2R 1991
TSN 100 TTEE » BRI HESHIEZR » 78 2025 FREHER
B MERT 2R () i LB B 22 i 5 0 788 2000 A B ZAE Eb I e S 2 5
B2 HERILEEMBE R - ARk AR RN IEE S/ NS - FL > BRHA A
WREFR AR RGHEBRK T HEE > AREGENS T RiEESE | BR - &
2 F—ELPkE o fEAN o TRATHITAREEY - 1990 2 2008 [ G i M 2 1 FE KK
/D COr ZHERL > BASET LR BERL & 70% %2 T5% M KB 5242 > 4ssE  JER L
FREMBIEER - BIE EIARRD - ERTRERIIEER - SRR TR
Bt SETEIRARBRAAER B ~ )2 A EUETS I » Ry dEfiis e a3 ) H
FEANW AT REILZIRDHEL - 1A ~ RS FERMN R - &2 RE0RN - 5F

2L pEiE 199] ERUBBLUKSERXNELHRES - RN 5 F (20212025 ) LD -
MEHRIAE US$ 136.10 ( ¥ #5588 SEK 1,200 )~ US$ 129.89 ~ US$ 125.56 ~ US$ 123.70 & US$
144.62 ( SEK 1,450 ); MAZE A% USS 27.92 ( F1& 5 DKK 177 )~ US$ 26.37 * USS$ 26.29 *
US$ 28.40 & US$ 108.43( DKK 750 ); 2B % US$ 90.44( BRJT€ 76.49 )~ US$ 85.10 US$ 83.74
US$ 99.98 & US$ 66.89 ( BAITE 59.26 ); KE & US$35.36 ( KEZHI ISK 5,098 )~ US$3.61
US$36.11 ~ US$36.51 & US$ 60.06 ( ISK 8,000 ); #BELRI% US$ 80.35 ( #iE 52 B8 NOK 591 )+
US$96.31 ~ US$ 94.49 ~ US$ 107.78 K US$ 133.92 ( NOK 1,405 ) ( World Bank, 2026a ) E$ 4
FH 2025 FEBRBKMEALE EUETS BBEA 22 - AEWE 712 BEZEHE - £ 2030 F
1 BILZEFIRAZESE 3,558 FFE TR - HARETE 2030 £ GHG BERUR D 70% ( Aither, 2026 ) °
BERMMENER —FILR  FEBELR  NEAE4S23BEER —FHESWERL,
MAHE | AE 5 FREIEFEABE  ERAE2ZERRNNESEE RERESEERNE
EER NMETESERAREERTNSE 255 SBEZDEeH K/ MB3BEHRR
ZEERERM—Z D MERERDEE TSRS 2 1 (energy contenttax ) RARERERLTE
{RIZAY T BB A E L ( security supply fee ) B 2019 SBEAEFRMFEER  FEHRREL Y
MET I (Clarke, 2023 ) B IZIEE S B2 KRB EE 2021 FPHEE - ALB S F
BRBRERANRBEREZR/) -
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af o Ay WIS P A BRI 8BRS > A 2 B ATt S v b & fEER
% o A MEN TR TS A BV HER o R R EE AR R > fEER A EU
ETS % » HIZFZGE 2284 (Jonsson, et al., 2020 ) ©

S TME R T AR S R AR SR 5 R/ R
Rl 23

- ~BF T100%E B RAL T 4 F ok i

B BLAE TR ECRAY R ~ BRI B2 BLEH B 25 B S RYRIA AN - 1 v i ] By

JE I R B EA R DRV R ~ Eha Bl BRI [a] » 20 ZE0 Pl Bl Fiy B P B Y L ER 5
B B SR B AS ETTLE RS » B VA ~ = RE ) - Bk IR e
BRMERY 1990 8 » TES (BEFARMGEE ) K TFC (RRFRERKGNER) 1=
F TES Efe—ElH ESCEE D ~ {IFR O R FEFHVAETRTE » BliE TFC; Biim k-
TES #1 TFC JEZMHE - 2B E AR EH SR _EFAER » —REENEHEHE
BRRPAYRA ~ DURE - B B A AR PR B EE IR - B
Ty R BTSN H R bR e IR ~ S5 — R Z LS A e & X E s thdl
FLER (petrochemicals ) 2 AHH ~ ZERURIE AR AN A EER - &
G REBIEENRATR LREFRR S IR T E o EREES

A8 R FEE R R I E fn (1EA, 2025 ) « AR & TFC HHYE T2k
H & PNRHRE TR (5 AV AT EE £ Y COL B » TFC hELfEIREETR[E TR E » DIAEwE
TFC &R ARLGREHUHE » FEAIAFELN CO, BRBlIEE REREE N &E A
(b 7B G PR CO, - RIUEIEYE 4 an A HARVENES - S IR R EHEE
" EEFAVEEJE , (embodied energy ) - 2 2 IE REE (0 A T H B ETIE By A k}E i

( material sequestration ) ( Patel, etal., 2005 ) » ZR12 LoWE X5 @ AE(LIEE S

BBE - H—EIE R IR R EATH B B EFEAE TFC o - [HI » TFC EiEIRER
fERTHE » H8l TES 1Y% » RFH TES & AR RKin{#E HRERI - M
T AL e T T 7 e 5 1 2 e 1Y [T B o T AR I B s 0 P BB 2 e TR S g
B ZL TES SEJRIE A E R EH TFC R 5 EAVREREREEETHFEIE » TFC
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PN ETEIEREIR EAEE -

H > Agise TES B TFC > AFRIAVEETRBUR B A g A A R E R4S
M TFC T & iE— SN2~ HAM R E o oA e BRI #0EL TES MHIE - M
TFC iy )28 % MM # TR ZATAE R > 1 IEA BFIAY/H - SR EE R TR
7> [NIE - £E TES o ~ 388 S LA & AR/ N TR UGS FR SRR E &
ik - NItk > BE— P EEEE SRR EIREZHE - REHPTAIEE
JIRIEERIEC BT - 407 REBHRERT A1 » & Jah s BERE R T4 (8 I 48 2 F R (L e
BMEZIE - S EFIFR T BRI - B0l RARECH FEA  BARERIE R
NS Z IR > S I0GE A AR R AR TR R R R 2 BT - B LR R tE A
FREPNEIREIR > S ERFT B BRI REFT (58 A AR RE TR R 0 IR BE R D > A1EREE T
YA TG T DL AR L a Rt s £ - S8 BB DAY (8 P T Rid 2 T (R 2R R e L kg =
BEAN BRI B Z A i T 100% AR ) ) R R R A R
AR 2 T AR R AR AH Y 2 8l - T B 1990 £ EERHHY 2023 4> E I
RHBEA LIRS - QUHERIE 433,000 JREEH. - &UEHIH 1990 £££Y 276,000
JREE > BRI 2 2023 ££6Y 929,000 JKEH - R ER Eild i G i RO E
2 ERE ILEHEERRLR N ARG ER R E T NEESRIENE
A A BOVENIONE kBB 3 BARNENRUAE > EEEIAE
AR ) 7

i > RS EARRE TR PR — BN B B SR AR R BN @ RE 5T H
REISEEIAE > I AHBIETFIE A (IEA, 2026a) > [NIE > BZH 1990 4
- Bt~ 508 AR B B SR Y COL DEE BB A CO fFE
OIS - IR 2 R CO PEEN & - ML PRy Bl St 5y i
FEE » FRALLBELEAFE CO» FHEHIEFHBSEIE ALY CO: FRE K EE
EREE 2R E SR e TR 4L TES BYRH {4 5 LEAN - IRFR SR 6 Al 2K B R REFRIL

2 AR T100%BERAMKREN WEEASEEN  BEH2EEN "BS% MK ( backbone )
AHBEEIEERENER (pump ) FIEMHIE ( electric boiler ) HIt - EEE—EELEA
BRNERARERENR AR EEHREZEARAB L, EBE ROKEN - Bt - AXEBEESE
AR HEEAN 228 SELCBESHNELCARNENHEESKNEEER ( IEA,
2024 )
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CO, Z B IHRHRE TR AN Ay B B B 22 B » (A B A R B4R B3 . COL B
GHG HEERIARIBE TR & - fR 8 IEA (2021b) 4RET2 AT 2021 45 & FE R
FHERER EE £ COL FERL > F 44% 22K E -~ 32% 2k 5 A ~ 557 22%2K H KRR
FoRE B AR EREEIME T 98%MIARHR AT £ COL BRI » EiE = KM
Bk~ g RIREF R (non-clean energy ) /5154 90%LA FHY TES F %5k
TR B KT~ EEE - BT~ KIS EEE BRI E B A R TR L A B RE L YY)
(78 FRE TR (clean energy ) 2 BZ AN BHEE H A 8 ~ ELRICRS &5 BRBUR Y 28 B3R -
B — B R E B R 2 BETR{E A B COL FE 2 SRy R > Al o] DA A% &
9y TFC » WIPLENAT DL RS B2 TFC FrE 4 2 &g | 2 CO, 2 GHG H##
PR R B - HERME [EA EREREA SR - 2E SR
() TES » (R LA H & 80T RIHY CO. HERELFT 5 AR 2 5 H i EE (TEA, 2025 )-
R = R sy 2R i Rl e e 4] 2 - DUF R P adsmAnit TES 8 TFC &4
FHETRAELE - B IRIBRRIE TR (G L R I 48 CO, Fe A3 CO, HERLE B BRLAE
TR B 1990 F 2 By 2022 B¢ 2023 FAVE BSR4 > DUSLE 2 5 5%
TEMY T 100%EE LA AR E ) ) EARRE R E R E S HEENGBEE &R 2

= ~TES & TFC chi pe2 = ¥ X B chif 4 | ARF
T BT S AE A P P me TR (5 FH YRR EZAEHEm I TES A1 TFC JERISE
AIALATER AR E > TFC /NA TES » & TES 1 TFC ZE#A » R0

TES 2 8 WA ETEFIFE R L R R RS RETR A - AR TES JRk/[E
R > BIERTIS R Ry o AR L i 2R 25T B BRBRAY ES — B R

8 KIS HE ( solar photovoltaic, I T solar PV ) EFAWEMNENEF - S ABLEFEER
RBHE; MAGHER (solarthermal ) REBRIHIEXGAELHNE  FAEASF[NATRE T2
= AREUKEZERMNE -

24 PrEBEEHE 1 (scope | ) MBS AT N A EHEHMMN GHG F CO, - BIEATERIEN - KE
REEBENRENERD MR BATOEB R ZRFIEREEHEN ; MEEE 2 (scope2 ) HEM
EEATNAHBEEEENERE N &R BRNLEMBEESEMNI GHG 3 CO, ; MEE
3(scopel) RIBASNABBHEHREETBEERIRE  NEFEREERTIREMERM
MEHE NN GHG HE CO B #HEB 3 NEINEREE=-AHBT&AE  HBEGT
HEEH - LS EHE ( Climate Impact Partners, 2024 ) °
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BlE4 T CO. B, GHG FEiE » Rt - 1 %822 & 7d TES Bl CO, 5 GHG #f
JRCERIRE % > DL TES R e (B Ad B FE A (50 F YRR RE i & S ¥ CO, B GHG HE
i & (1EA, 2025 ). [ 3 HIL 2 &8 B o1 - LB A 4 B R JLER 5 B %48 TES
DlEA 7 e B AR EE KA [ 3 HEM B - & k2R TES &
BHOMTZR 1> ATLAEHGEH 1990 2 2023 4 > TES (&L 119% > [ E
1990 F#E » HPEEEA PTG - AR S PR SR LECEEES 5 B 2023 4
LR 1990 FHEMLY 11% - HILER 5 BEAGHY TES {ELEEE 2 14% - [# 3 X
FILER 5 BALGESEH 1990 431 5 HEKEHK RS 2023 £/ 5.3 HEIKE
H > MEGERNGE TES » H 2004 F—EE 2 4.5 HERER > R ARE
HeFRAT S HEJRER ERaMA TES W AEIREE 3 - RABRELRK 4
FOEAAE B R A FIEZZ > B 1990 %2 2023 E 5 TES AR E—pssEhn - /i
AN 71% » FoREIRFfE ~ 215 EEHS TES MINiE W~ k68 (LR E
BEOBFERE > NS T HEENE RE it A E -

BI{E TES 240 - (HES 0T TES K2 E Ry TFC » (A IEA EREEH 23
AT B 2 — R = B R AT — B R WA R A B2 E R
B TFC (1 TES # &AL S JIl TES 8 TFC (Y2FE » 5t g2 8 1 UE I
Hi AR ECER A HERRAE AN FREECSE  IMEEERERE
HIRRIL 2 11355 - #HRR TES BIEAZE /EHEERE TR ~ M2 A & EIERER
(EFR A LZE®  FFREIREEA Y TFC AIFE R a(bEmin A EhRE - HiL - BZEE
B Bl i TES B2 TFC §YZ25E - bR (i Bl 22 B iR A/ R L BIRY AR/ - s
/g L R = Fo PR BE TR IR #20 » FRFR 2 WS40 - H 1990 FFLLIZKE - &8
TES #YRA/ERZF T E = - BEFEhRLE - K &8 B T B 1990-
2023 FEfERY TES B TFC PUE 4 23 > SHEE MR TFC ¥tk TES K - &
& TES HYJm A/ 5 b 2 Al — P& HE T ~ I L AISS P RN NamRiEl TES B2 TFC
NERERERLEESERE » REEH 1990 FLRRAZ/ERENESH
B~ IRK/ER 2R H 2800 Hn AR/ EREE L G EE - B 34 4
AR b R /[l 3 /A2 HY TES » DL AR R/ R S L - BERg
=~ B 1990 FAEZR ALY 34 FEf 0 508 TES BV RA/E R 5y 37.63% ~ th
HHHLAY 31.60%5 o $R#E IEA (2023) DI ERtEREMERL ( global gold standard ) 4%
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SAEETRAEPLE (TES) ELBY

IR ! | R

B TR R KA B .
I = nﬁﬂa@f_

& G | Sk | & | 5k E 1R | & [ % | &

34.62 |3.29 | 33.86 | 20.12 | 23.85 1.58 0.31 11.58 4.20 27.28 1.59 9.72

3284 |4.81 | 43.83 | 2568 | 11.48 1.76 0.42 11.80 10.04 33.93 0.26 2.21
TES ARk TFC AR/ B (SRR - ElEn -

E=3 3 : 37.94% ; 1990-2023 15 : 37.63% 202 ~4.627.06

FEROFHEN

R TR

AR A i

Gl | & | & | & k| [& K

629 | 218 | 5077 | 24.16 | 7.69 | 1.53 32.15 | 32.60 247 [ 1449 ] 0.14 | o0.03 0.50 [25.01

9.15 | 2.36 | 59.28 | 35.43 | 415 | 161 2 31.13 1.24 §11.75] 0.14 | 0.02 0.51 |16.70

TSR FEBOR B SRR EDEIRE TR S B LG

£(2023) | 42.23 | 39.56 1679 | 631 1249 139 [1.28
1990-2023 | 45.63 | 19.09 | 18.81 ] 1030 | 4.22 ]1.37 |11
o=

#1(2024) | 37.70 | 29.29 | 25.90 6.63 021 017 [0.09
1990-2024 |/ 44.05° | 42.11 |545 |5.41 | 1.4 | 1.15 0.42

FRCR - ARG S IEA (2026) ; 2026k 1 2026q ; 20261 ; 2026ba ; 2026bb) W -

Ha: BPSHEHSE—EREARFE  FERTES 1990 EEHFENTIY  MEHEL TES RBHEECRE S
SETBEE B 2024 £E4N - HAISE 2023 4F -

5 b 12023 ESEBHEBEHIE 0.01 ~ 1990-2023 FHHHE TS 0.004 » FU/NRERNE S © HEISETE -

o BEHESERE RSB EEENE B SRATEFIII -
BV RN S ES 8 DA TESSE TFCTHE—% -

LIE TESEE TFCIEE—% »

EIBREY - S EAERE

2 GBEH TES 8 TFC RETRIHE H 5 K EL B 82 2 Rt gE TR A4S
BENREEBE LR
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KEE
16,000,000

14,000,000
12,000,000
10.000.000
8,000,000
6,000,000
4,000,000
2,000,000

m TES (2/8) »TES (Fi#t) - TES (FmitfpHAICE4E) = TES (JEBRSE)

EEACE « ArEFE S IEA (2026m ; 2026n : 20260 : 2026p : 2026 ; 20267) <

3: 88 - mmHASILEA R 1990-2023 FRE ZEHEER TES

it > Ak H R /EIRAY TES » SIS R/ Bl R Ry 25%-35% @I - N
It B2 34 o I HURA/ERCR BN IEE REN - 2RI - E—PEH
BB R AR/ ENR 82 A A B K T3 R M AR R AR A B TTHY
ML B AT~ BLLABEE I ZUM K > AR Ry TFC B (E R (LR AL
TRIE 0 2025) 0 BERAEAMHELLKE e BHE &IERIREANObER - 21
B L = SR A ORIV B 4 (= EE PR F BE IR AR YRR T - AR AR /I
Wik A 5% A T 5 S T R i KA B L et U R B AP G A (1EA, 2019)
M & &R/ ER R LT & Y 6.03% - LA E T 2023 4 TES £ 4,627,060
JREHEARE > ForRA/ERR T 279,011.718 KB HEE R - MRBLEFERHE
LR - HER 775 BEE - QEEE - FHEAEEE 2,800 [FEEAT 28%
EENWAE - BENGE - 2HETENVEE -

#E— 2 ATB R 58 KA AL 1990-2023 4 TES J2 HWPEE SRR A HE TR Fr
FEft » AEBEYIRLAE TR 7 B DU RARRA ZE i ~ o BAERH E i BE R AN R B A
FARIERFRETR - HALAERSRETR - 158 BSHEIE M KRR ~ fefitE R iE W
{HEZ TES 8 E » ik 2 kIFE 3 /B > GEEZEATH 1990 F47 200 &
JREEIETTE 2023 5 2 A ERAY 460 EIREE - Mk AR E 4ERFE 200 EJK
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JEH

5,000.000

4,000.000

3,000,000

2,000,000

1,000,000 BW2104TES 420104 TFC
ssem A R RETFCZ TES (&78) ERARHEIRZTFC (678)
w2 4 EIRSRAETFCZ TES (Higl) EWRRIEIRZ TFC (Hift)
——TFCEATESZ R 2 RK/EfRE (8) TESEATFCE 82 RK/ERSE (Fist)

BRHACE « ASETEE IEA (20264 5 2026r ; 2026ay ; 2026az) -

B 4 : MBS 1990-2023 fy TES 5 TRC R — %% RV B R A
ENIPL LT

BHAA - MR 2 &R 3 R0 RlEtHE &8 M PR RE R B (5 TES 2
EEBI » A0SR A (EAAR AE TR AT (R AH BR T H ISR Ry 2205 RE TR R B BE K
EE o iR 2 KIffZR 3 BRIABEEL - 578 TES 2KE/LaBRILE - /£ 1990-
2023 FEEREART 80% - £t 2023 FFH ~ 1 H S 2 90% A E > KB RF
BEJR TES AE] 10% - AT S 3RAY IR 4 BLE AR 1 1F 75 2 (8 FI bR Ae TR A A
MR - M E 1990 4 - BIFFERANME T TES #Y 60%LL L » B 5
75%

HHEIERICAE S 23] > BRI H 6B Bl LY TES fIgUsReREIE RS
BEJRAS EEHY R/ » B R] DA H M BT S W AR RE JRAS EE ~ 1E 1990-2023 ] Ay
B - B 5 BUR - BENRSEEIR(G TES AR IFRFRETR - HIRRIFRETR(G
EEEZEY ETHRIBES | 2 - IS RIFRE IR EL B S R RETREL - RIS AE
FASEEE R IERFREIRERIEIL T - BIF IR R E 27T - mIRRF IR
BT R BIW{E LB 7E gt — 208 5 A% W B LL IR LR A/ NBR A T
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#2: GEBEE TES 8 TRC YRASIEETRR & TFC KA TES FK/HEHR*E

i = s il il
STEPARIEEIR  SEEPARIEER TFC 81 TES =57 STEPARIEEIR S EPARIEE)R TFC B TES 752
ZHER4A RS R RIY/ERRE ZRER4H RGOSR ZIRI/ERER
{45 & TES TFC* {455 TES TFC*
A B C=(A-B)/A*100 D E F=(D-E)/D*100
1990 2,116,926 1,340,329 36.69 1,982,326 1,344,692 32.17
1991 2,292,929 1,427,047 37.76 2,043,190 1,347,033 34.07
1992 2,390,205 1,536,061 35.74 1,943,057 1,427,421 26.54
1993 2,566,496 1,614,474 37.09 1,935,417 1,428,636 26.18
1994 2,694,662 1,711,267 36.49 2,066,671 1,465,615 29.08
1995 2,835,916 1,798,834 36.57 2,099,979 1,499,103 28.61
1996 2,974,469 1,876,695 36.91 2,120,766 1,542,459 2727
1997 3,134,407 1,939,475 38.12 2,103,835 1,512,592 28.10
1998 3,342,812 2,016,199 39.69 2,166,811 1,517,206 29.98
1999 3,459,147 2,106,621 39.10 2,116,726 1,494,529 29.39
2000 3,752,351 2,245.937 40.15 1,965,051 1,477,823 24.79
2001 3,934,720 2,434,521 38.13 2,134,561 1,470,413 3111
2002 4,133,366 2,554,619 38.20 2,142,036 1,487,415 30.56
2003 4,300,567 2,682,839 37.62 2,069,582 1,461,661 29.37
2004 4,507,903 2,795,366 37.99 2,205,473 1,455,401 34.01
2005 4,549,904 2,822,563 37.96 2,173,584 1,434,552 34.00
2006 4,670,807 2,862,154 38.72 2,069,809 1,431,474 30.84
2007 4,903,816 3,051,116 37.78 2,076,369 1,440,102 30.64
2008 4,710,111 2,926,394 37.87 2,073,503 1,404,692 3226
2009 4,603,393 2,899,171 37.02 1,876,057 1,338,460 28.66
2010 4,919,833 3,081,023 37.38 2,118,474 1,455,993 3127
2011 4,895,133 3,007,012 38.57 2,104,574 1,387,377 34.08
2012 4,852,424 3,004,393 38.08 2,169,166 1,386,440 36.08
2013 4,943,082 3,097,391 37.34 2,108,373 1,370,732 34.99
2014 5,043,546 3,121,942 38.10 2,075,263 1,334,327 35.70
2015 4,994,542 3,135,606 37.22 1,947,275 1,350,765 30.63
2016 5,021,186 3,149,696 37.27 2,051,400 1,379,477 32.75
2017 5,023,338 3,141,324 37.47 2,134,252 1,393,888 34.69
2018 5,065,753 3,187,595 37.08 2,168,434 1,369,044 36.86
2019 4,961,880 3,066,739 38.19 2,142,815 1,361,339 36.47
2020 4,856,811 3,092,066 36.34 1,937,419 1,316,023 32.07
2021 5,084,971 3,264,167 35.81 2,070,301 1,379,745 33.36
2022 4,897,575 3,058,806 37.54 2,008,949 1,308,077 34.89
2023 4,627,060 2,889,846 37.54 1,983,380 1,328,845 33.00
2024 el 2015946 o
R 4,148,884 2,586,450 37.63 2,086,595 1,414,804 31.60

LR - A CEEE IEA (2026q : 2026r ; 2026ba ; 2026bb) -
o BB TFC 15 & AR A (RE S -
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=R MG ATZ RIS B GE ~ JERFRRIEERN R FRERIEZE
GRS o {18 EC 519 22 SR AN B AR > AE S h B H AT Z Bt A LES
BEEAES -

JeEEH o
5,000,000 r 100
............ =T Sma==— | g
4.000.000 I 80
F 70
3,000,000 F 60
& Hifg 5L 50
2,000,000 | S om-——_ ,_-_-_---“/ F 40
R - 30
~‘.-‘..~-'-----
1.000.000 | S— L 20
e, [ 10
0
(=] =+ - o =0 T VOO — " = WD LN Oo— Cln
SR g R e e E e e EE e e 8 s s =ss=s=s=s=ssg9gg9ggag
L I Il S dAacadacaddamacdadcacdaacdacaaaca
TES (&) TES (Ef#) —EETES (438
- - JEFFTES (6) —ECHTES (Fifil) - = «JEFETES (Hidl)

EEIRE - ASCETEE IEA (20264 ; 2026r) =
5 & BEITE S 1990-2023 £ TES 838;% TES
JEEIF TES Lhfl > BB

=~ i#l e 100%& i 7 PR T 4 e sl

58 BT i —EHY TES ~ fIFR IR/ & - & &AE S MY TFC - A%
2 iR 3 BT W2 TES 2K EH B WARIEETR RSN - 5 & BRI Ey 2
BERHEEJRBIAY A TFC BIELH > 78 TFC 5 - KRS HbRIgEJRRIEL TES M -
23 TFC HUQA/KIIRILEE ~ % 7RSI RET) - HP B RRSHPIAREE
FEIRETR > R AEEEA LR A — R EA TES Ay SRR AETRIM 2K -
ERBREEERERZ 5 AR S B GRE RBCRMAAE - AL BRGE
Bi¥ i TFC /YRS PARIRE JREE B - o3 BCORIFRE IR ~ JRRUFRE JREAER ) - A&
P9 ARy 25 S Y T 3 (5 FH S5 AL RE TR A AR - B SR B AE B P B A LS - B (R AN
{E AR RV RE TR TR EE ~ iR ~ SLS AR CO. 3¢ GHG FEE -
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AR HEATRREAE TR » AL TR P DA AT (LA P P - Lt
HPISHEE A « EEEEPIS H LR ELED CO. s GHG RyHE » AT IR
B TSP PR A 2 © BRI R S PIRIE R » W R I
5 LRI PRI - PR A RN 2 S T 5 (LT T
BEHH OB TITE, - MOLRYTE 2040 T T 100%SRCE LRI S, B AER
FEEIR TS & PTME E(F  40F B ISR - B
B CO, 5 GHG HRAATERPIHI - HEb ELIE R -

1990-2023 4F £ BB RIFAE TR - TEARIFEETR R AL 155 TRC LE I 22)
R RAE 6 » BFHER - IRFHET S TE E RS SRS 2 R
i 3 B © BB 6 HOMBSFIAN] > SEITIEE 1990 LUK - FEARBAEIRGS
TRC HIELBISTEN FHE 2468 TRC TRELY 15% 03 RIBEERISLLA A 7
L E 1990 4749 21%H7HE 2023 4 A 32% » TS LA IFIERE TR - 05
BRI TRC LLIE 1990 £EHY 20%3E7H 25 2023 £ 40% - TERZBUSR] » 5%
PHETR I BRI 3% > TTBHIERY ~ SO LERI RS E 4ERFE TRC 19 32% -
HIBEFT » 1 1990 4 LUK RS 2023 £ 34 4F > SEIERFHIRIS TRC Lo
47 T WA LATE T B R O DU » T BRI SURDBAE AL B 18 - 1155
SRBAE IR T LA AR BRI 1% - BTHE 04 9% A5 I » Bt o] L
RIGHIEHE R G T - Hi s FIBEA AR AR » £ BRI IS IR A
KA COL 3 GHG HRIIT ) » MM TR — SR 3 T E e A T
BT -

i 4 MR 5 A MAIBILE 1990-2023/2024 45 8 B4 RE RS HOEI AL IR
bt » 55853 B2 FURNE 7 OB 8 - e 0 DA P % 2 A A
O R B S R A (LB TRATAR - R A T
R B SACRERERIERE 34 (TSR T HEIRE 45.63% -
10.30%F 19.09%00 485 BHER » thALRE A E (LA HRRHE TR HR Bb Ay 48 8 R FE I
65T 75.00% L2 AER S B (L ARIEHAE TR HIL OB 53 B 1.40%- 115% R 0.42%:
IS 35 ETHMILER 297% N S EBRE (LEIRFTRE - i
R 2024 FFEAFHTEEBAIEA A% A LB - IEJR% B
PR E NI ) LB B A R F AR (L Eo bRt
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JREEH %
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2,500,000 —‘—-‘—\ - 70
2.000.000 [ oY
L 50
1.500.000 B - 40
1.000.000 - L 30
F 20
500.000
L 10
- 0
R aaN
SPRERLL (48 c—TFCIERSFHEHILL (GM)
e TFCH L (678) e wTFCRFHENREL (FiL)
o e TFCIEFRIBREMEL (Higsh) - «TFCH At (Hi)
LRICE - ASCEFE S IEA (2026ah : 2026ai) -
6 @ EBEEGFE 1990-2023 &£ TFC R EBRFHEIR - JERIFHERE
Btbz B LEELE
AREE (B Yo
300,000 - 60
250.000 > St o JNE L 50
P S~
= = - -y ~—
200,000 PR L 40
'.
150,000 |e= L 30
-
100,000 I - - 20
. ~
50.000 Seead L 10
- = L o
Sz823188582Ezs82TLEEEZS- DIz E2F59G
HNMEEY (678) - eiif% (58) - ei% (5H) FERARY% (68)
EHE% (58) —_— K% (G8) —_— % (B) —E% (58)
B% (68) ¢

— K% (68) —uih% (58)

ERACE | ASGTEE EA (2026k) -

7: 5 1900-2023 EREEHREH KL EIRKE SERREL

Z LB B E)
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BhHRER (FEE) %
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RS (Gt ) — KEEEY (hil % (Hit)
o e (Fil ) RIRA% (Fadh) —ZEE% (i)
—_—K % (Hiit) — EREY (i) — Y% (HEH)
BF% (i)

ERACR - AOETEE EA (2026)) -

B 8 : it 1990-2024 ERFESREB R ENRE LBIRRTEL
Z EHLPI%E)

AT 2024 £ 55 99.52% ~ T 100% o (2 EAE S ok B KT FRE IR A A
ERREYERT 40%-45% 2 [ » AR S —E 0 1990 AR - BRI MR
RIEHEIR ~ WARPREELEAY P G AE T - Pefh 4858 S S BOmm (K > ZA% 2023
FEAMN 2040 FEBM(LEINEIE 112 - EEEHA AR FRIRETYIG - HiE
SLH SR I AR MoK EFAER T - ZER R AR N AR BBV TE
22015 FF 2 1% 20 10%HYEEBI KF5EE ZE 2024 FA(EE S B L EHY 2.41%

5L By U S S P AR R R BV (S0 B R RAZBE - AARFFIND TR 3 e -
BENEREEEERNS RSB L EREERSN BT
REALERARIHIELBIE 1990 FAZFRE N - 2R K E RARE AV EEFE K
AREFEARATEE BT > BEFE CO2 B¢ GHG HERIYILE » RINRIELEE LN CO, #EAR
ELEED - BRINRA E R Z e e 25K (LVE S (global warming
potential, DLTfEfE GWP) HYFZ 22 COHYE 1% (SWEEP, 2025 ) » (Rt » BI{H
HER B A% TRZIRHUME | ¥ CO. M B ERE - IVEHEN SRS 5—7F
» EVERUFRETRG S B I AR EEJREL 0 B 1990 1Y 45% B FE 2 R



40 (HEBIEVIERT]) 5 22 % ~ 55 2 ] (2026/5 F57)

2023 4 17% - AL FHIEF] 45%LEE] - HPZRERAINE 749 35% » A% S EEAE

AT R RARAR - 2 BRI RE IR AT FE A A 5% S AL PE AR AR - iy HoAth s A 'E
At~ BEEY RS RERAT S EARAER T - EIHIZCR B R85 A R

Aok T IAERERIR T BT S EPIRCRIE B E R R e B R EEHES
T ~ B ERGBYIE R E S E D ERE WaBRIENS - BEKMA
B4 15 i B 2 BRA B B AL AR RE IR & B BT A BB B R I B -

QO SRIRAB 22 5 S T B Y AL BN 5 B S ORBEJRAE SR AR SR R SR TE ~ R
FHOKTR 6 > JLEK 5 BIREASLE 1990-2024 P35 > ~ oM BLR AR RIE L4k 58 7R
FERT HIMG 8.47% ~ 1.10 K 3.42% » Gt R EALOARHYIREUFIARIBE TR 71k
EE(E Ry 12.99% ~ [NIE > REFFIARIBEIR G a9 R 87.01% » K )%
= 53.78% ~ ot g & > AR g AR E] - HLR IRB AR R IR BE TR T AR
EBEE AN - IZRE RS I ME 21.68% ~ )@ ARG IS - Ja W TH AR (L T 4 S pRk
BEJRZY 75% > [NALER 5 B P IZRERYZ5 B Jii 4L ~ 1 B S8 S DRI S8 T Y 320
2 W AERMEILEL 5 BR4ERERVIGTLE 2015 284 2H T TREAE
o JEAh - KTt 2000 F 2R A BT T - Mitzee B A EEAY N R e
JETIZ R - EHIE TR > © 1990-2024 4 ~ B S BLILER 5 R AS TR LA SR R B
AERFINR R IR (S EL B IR R F AR RE TR EE PRV B B S IR H B F > S RIEHE
N2 AR S A [F] > B R B AR ER AR e TR Y A R B LB A R A
MHEES - J0BK S BIAYHEES nTRe R B JDEK 5 B3¢ A RE TR Bl E B [ (R VA6
GEIR > EMUETREE N B 35 FEARHY P E S EE G 0B S B 38% 0 [NIL - H
LB PARAE S E RS E DI 0 5 B RS S IR RE RV E F4H & > ATA
8 H T 1 5 S BN RE TR A EL A e S5 B ] 9 AYJLER 5 BFRH ATl - (A PRRHEE
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B 4 : 2 1990-2023 SEEE DREBOR B B RBIRR PN ES RFERISENEREEHL

£ OENN  ESRSEIERREE ERFREIR R BT
FEEL 2 Sefewaktlicg siaut]] ST EEIEL B
(5% (%) (%)
&) Bl R\ &Rt BEE K AE BE RN KGO M &3
A - e B
1990 92,297 29.76 2423 130 5529 3561 887 023 - - e 0.00 4471
1991 100,899 31.11 2537 2.84 5932 3498 546 024 001 --- - 0.00 40.68
1992 105,529 3559 2130 286 59.75 3207 791 023 003 ---- - 0.00 40.25
1993 115207 3890 2297 226 6413 2982 583 019 0.03 ---- - 0.00 35.87
1994 124,637 38.73 2160 432 6465 2798 7.13 0.17 0.08 - @---m - 35.35
1995 133,117 37.81 2422 439 6642 2653 6.67 020 018 - -m - 33.58
1996 141962 4220 1994 439 6652 2662 637 018 031 - -eeem oeee- 33.48
1997 150,486 43.62 19.44 596 69.02 2410 6.36 0.18 034 - - - 30.98
1998 163,229 43.10 1847 875 7032 2259 650 015 044 - -m - 29.68
1999 169,064 4356 1879 9.14 7149 2248 529 016 058 - -eeem oeee- 28.51
2000 184,840 47.05 16.79 955 7340 2083 480 016 081 0.00 --- @ ----- 26.60
2001 188,528 50.43 13.77 10.88 75.08 1882 486 018 105 0.01 --- - 24.92
2002 198,686 51.75 10.53 13.20 75.48 1991 320 021 120 0.01 --- - 24.52
2003 209,074 53.73 9.29 13.57 76.58 1860 330 019 132 001 --- - 23.42
2004 218,395 5281 801 16.56 77.37 18.08 3.00 0.16 138 0.01 0.00 --- 22.63
2005 227,510 52.76 7.56 17.11 77.43 1757 348 014 134 0.04 000 --- 22.57
2006 235,529 52.67 843 17.03 78.13 1693 340 014 130 012 000 ---- 21.88
2007 243,109 5284 6.92 1852 78.28 16.68 344 012 130 018 0.00 --- 21.72
2008 238,304 51.28 6.31 20.36 77.95 1713 326 011 130 025 0.00 --- 22.05
2009 230,035 5246 4.09 20.55 77.10 18.07 3.07 010 132 034 000 --- 22.90
2010 247,059 4952 451 2439 7841 1685 294 011 127 042 001 --- 21.59
2011 252,165 49.36 3.76 25.46 78.58 16.70 274 0.09 127 059 0.03 --- 21.42
2012 250,367 48.90 3.04 26.48 78.42 16.15 344 010 127 057 0.06 --—-- 21.58
2013 252,342 48.13 270 2710 7794 1650 341 009 129 065 013 ---- 22.07
2014 259,962 4749 3.08 28.11 78.68 16.31 286 010 128 058 020 --- 21.32
2015 258,143 4539 4.64 30.61 80.64 1413 291 010 131 059 033 - 19.36
2016 264,108 45.90 4.50 31.54 81.95 1199 373 008 129 055 042 --- 18.06
2017 270,252 4735 471 3384 8589 831 325 007 124 064 062 ---- 14.11
2018 275,534 47.64 297 3354 8414 1005 2585 007 129 062 098 ---- 15.86
2019 274,177 46.10 213 33.24 8148 1179 319 006 133 069 146 --—-- 18.52
2020 279,990 44.97 158 3568 8222 1123 221 007 128 082 217 0.00 17.78
2021 291,015 4428 183 3724 8334 955 229 007 124 078 274 0.00 16.66
2022 288,149 4201 154 3887 8242 824 3.09 006 125 123 371 0.01 17.58
2023 282,154 4223 134 3956 8313 631 249 0.08 119 221 458 0.01 16.87
SEHg 0 212,231 4563 1030 19.09 75.02 1881 422 013 097 050 087 0.00 24.97
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i S - il 1990-2024 SERE DAEEROR B B S RS AR R R R TR R ERHIL

EOENE BREEELIRHEEE SR FE RS EERSE NEER LA

EH BUEE TSI (%)

(58 (%)

%) B KRR & BE KN 4BE BE RN LB &3
1990 146,514 1.09 0.89 027 224 4654 4985 1.30 0.07 000 000 9776
1991 147396 1.73 1.35 034 342 52.08 4319 1.23 0.07 001 000 9658
1992 146,465 1.83 1.79 045 4.07 4339 5111 1.34 0.07 002 000 9593
1993 145,812 2.03 2.14 057 474 4211 5158 146 0.07 003 000 9526
1994 143,053 2.26 2.89 051 5.65 51.14 4156 1.53 0.06 005 000 9435
1995 148,351 2.10 2.66 045 5.21 4714 4595 1.56 0.08 007 000 9479
1996 140,662 3.19 5.13 041 8.73 5280 3681 147 0.09 010 000 9127
1997 149,249 1.90 2.50 041 481 46.85 4630 1.83 0.07 014 000 9519
1998  158.831 1.92 212 027 431 4633 4725 1.71 0.21 020 000 9569
1999 154,860 2.05 2.03 026 434 4726 4631 1.71 0.15 023 000 9566
2000 145,266 1.75 1.06 032 3.12 3946 5412 2.76 0.23 032 000 9688
2001 161,617 2.01 143 022 3.66 4462 4893 228 0.21 030 000 9634
2002 146,735 2.53 2.01 035 489 4642 4525 271 0.26 041 000 9511
2003 135,437 3.20 2.86 052 6.58 4978 3957 323 0.35 050 000 9342
2004 151,738 1.65 1.29 049 3.4 51.07 3966 442 0.85 057 000 9657
2005 158,435 1.22 0.87 037 246 4568 46.00 440 0.38 059 000 9754
2006 143416 1.39 1.16 041 296 4670  43.13 543 1.09 069 000 97.04
2007 148,922 1.15 0.72 0.55 242 4497 4449 5.86 1.30 096 000 9758
2008 150,038 1.49 0.58 040 247 4258  46.13 6.04 1.44 133 000 9753
2009 136,735 1.17 0.53 1.13 2.84 38.16 4825 7.62 1.31 132 001 9716
2010 148548 1.80 1.19 1.94 493 3893 4477 7.05 1.97 235 001 9507
2011 150,405 1.37 0.53 1.03 292 4021 4425 6.43 2.12 406 001 9708
2012 166,561 0.84 0.39 054 1.76 3845 4747 6.32 1.69 430 001 9824
2013 153,166 0.94 0.27 0.55 1.76 4339 4015 6.36 1.89 643 002 9824
2014 153,663 0.72 0.20 027 1.18 4222 4157 5.90 1.79 731 003 9882
2015 162,112 0.78 0.16 026 1.20 3476 4654 5.56 1.82 10.07 006 9881
2016 156,010 0.67 0.26 0.40 1.33 4045 3983 6.29 2.10 992 009 9867
2017 164,250 0.75 0.18 0.17 1.09 40.00 3968 6.27 2.11 10.72 0.14 9891
2018 163,400 0.86 0.19 023 1.28 4195 38.10 6.28 1.97 10.17 025 98.72
2019  168.439 0.70 0.13 0.17 1.00 3926 3882 6.69 2.04 1178 040  99.00
2020 163,833 0.40 0.09 0.06 0.55 3003 4422 5.82 1.95 16.80 064 9945
2021 171,798 043 0.20 0.16 0.30 3083 4303 6.56 2.03 1586 089 9920
2022 173,159 0.37 0.26 0.08 0.71 30.00 4041 6.57 1.97 1920 1.14 9929
2023 166,093 0.40 0.12 0.09 0.61 2918 3988 6.21 162 2062 183 9939
2024 172,091 0.21 0.17 0.09 0.48 2929 3770 411 252 2349 241 9952
L5 154,087 1.40 1.15 042 297 4211 4405 435 1.10 518 023 97.03
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M 6 - JEEKCTE 1990-2024 S8 ARRECR A B SRR SRR SRS RSB TR RERRE

£ ENE EHEEREEIHEER SRFERR RS E T IEERLH
Ef  BUSENEEECES (%) (%)
(B& B & RE&t BE K £8 BE B AR ##
) & At w1 tE

T990 333,005 1077 110 163 1350 2475 3933 209 006 017 000

1991 357.332 1409 118 1.76 17.03 2694 5364 201 009 021 0.00
1992 356,878 11.65 1.47 194 15.06 2320 5923 206 012 027 0.00
1993 365594 12.89 1.58 2.19 16.66 2224 5821 235 017 030 0.00

1994 367278 1536 242 261 2039 2521 5131 250 018 033 0.00
1995 377186 12.66 239 295 18.00 23.64 5522 252 020 034 0.00
1996 373,565 17.74 3.84 4.03 25.61 25.10 4620 232 032 037 0.00

1997 379826 13.50 2.78 382 20.09 2391 5200 299 034 057 0.00
1998 393.249 1025 243 448 1716 2427 5392 323 041 081 0.00

1999 392,969 963 228 490 16.81 2447 5406 3.05 043 0.88 0.00
2000 401.648 307 164 487 1438 1987 6024 333 045 120 0.00
2001 403,397 959 178 535 1671 23.52 5452 317 051 121 0.00
2002 395,724 1052 197 549 1798 2262 5354 356 053 141 0.00
2003 381372 1496 190 645 2331 23.64 4625 407 065 172 0.00

2004 396,868 1133 1.07 6.00 18.40 2525 4830 487 084 197 0.00
2005 411,564 710 080 5.10 12.99 2324 5592 454 091  2.00 0.00
2006 402469 12.53 095 566 19.14 2233 4979 516 096 196 0.00
2007 418223 1047 0.69 459 1574 21.61 5346 499 102 231 0.00
2008 422,089 811 0.64 454 1329 20.58 56.57 512 110 239 0.00

2009 393,424 899 063 565 1528 1924 5517 544 106 266 0.00
2010 408339 10.10 0.77 657 17.44 1975 5123 614 129  3.05 0.01
2011 403,525 791 051 509 1351 20.73 5280 603 138 437 001

2012 432,533 540 042 325 9.07 2012 58.05  5.82 121 450 0.03
2013 410.809 737 035 319 10.90 2192 5256 6.08 137 575 0.14
2014 413.425 584 031 248 862 2140 5475 577 136  6.69 0.16

Pt d ok fd ok fd ok ok ok ok ek ek e O O O O O O OO o DO OO OO OO O

2015 422411 410 029 228 6.67 13.84 5787 551 140 836 0.17
2016 422,319 487 032 209 7.28 2044 5561 588 146 792 022
2017 430,783 391 029 178 597 2047 5505 627 151 930 024
2018 430,330 424 030 205 6.58 2123 5324 641 147 935 0.34
2019 420.399 300 026 197 524 2141 5169  6.89 1.60 1131 043
2020 435,625 209 019 158 3.85 16.64 5600 588 144 1424 038
2021 453.857 240 026 131 397 1687 5462 7.06 148 1401 071
2022 446,594 256 027 073 3.56 1730 5084 668 1352 1771 1.06  1.33
2023 455,796 147 015 073 236 18.16 5126 587 124 1813 166  1.32
2024 466,400 .097 0.17 069 1.83 1780 4599 5.04 160 2035 2.06 133

Fi9 405,740 847 1.10 342 1299 2168 5378 455 091 509 022 074
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fiR 9 : &8 - FRELAHR 1990-2022 8 PR A BIE B *
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1990 118.650 - 94.305
1991 147279 - 94.515
1992 125.262 80.389 95.251
1993 127.688 84.438 93.972
1994 137.405 84.336 95.127
1995 123.297 86.357 95.945
1996 183.499 86.484 99.418
1997 129.035 90.971 101.206
1998 131.169 92.972 101.347
1999 117.140 96.411 99.952
2000 100.000 100.000 100.000
2001 101.472 102.089 101.330
2002 126.928 100.224 99.480
2003 146.582 99.497 101.563
2004 122.902 98.919 101.128
2005 105.716 99.017 100.282
2006 114.698 100.024 100.336
2007 95.990 98.640 101.335
2008 94.788 98.343 100.024
2009 101.660 95.813 98.983
2010 121.870 94.683 98.745
2011 98.355 96.579 100.362
2012 78.489 96.071 100.149
2013 84.374 94.788 100.140
2014 74.070 95.669 98.925
2015 69.388 96.720 95.877
2016 80.868 97.451 93.319
2017 77.634 101.074 92.947
2018 80.579 95.044 92.284
2019 69.778 91.359 90.490
2020 67.844 90.218 88.204
2021 67.222 90.430 89.110
2022 63.638 88.766 88.076
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i S RE JR B 101

fifzR 11 : EBSHER 8E 1990-2024 £ A5 GNI BEASS CO, HES &

o =0 Hif 1L
A GNI A5 COHE AF5 GNI A5 CO,
Jix BE
(/A (g A) (A (A
1990 8.420 5.760 27.760 6.084
1991 9.372 6.172 29.110 6.162
1992 11.000 6.481 31.340 6.421
1993 11.448 6.890 28.200 6.355
1994 12.343 7.235 27.700 6.535
1995 13.315 7.577 28.090 6.450
1996 13.826 7.892 30.400 7.061
1997 14.163 8.447 31.400 6.362
1998 12.911 8.903 31.100 6.466
1999 13.929 9.335 31.310 6.336
2000 15.105 10.103 31.600 5.860
2001 13.647 10.169 29.710 5.752
2002 13.990 10.453 29.130 5.910
2003 14.481 10.805 32.690 6.028
2004 15.797 11.201 39.690 5.816
2005 16.846 11.482 45.690 5.401
2006 17.346 11.771 49.090 5.208
2007 18.189 11.845 52.180 4.997
2008 18.503 11.275 55.370 4.840
2009 17.460 10.684 52.390 4.463
2010 19.765 11.393 54.380 4.976
2011 21.410 11.628 56.450 4.560
2012 21.922 11.431 58.840 4.256
2013 22.552 11.417 61.530 4.061
2014 23.492 11.600 61.350 3.877
2015 23.367 11.580 57.900 3.835
2016 23.684 11.786 53.850 3.728
2017 25.745 12.030 52.240 3.643
2018 26.531 11.771 54.930 3.380
2019 26.759 11.375 56.100 3.301
2020 29.649 11.314 54.590 3.157
2021 33.987 11.683 59.840 3.376
2022 33.828 11.282 61.920 3.095
2023 33.526 5.760 60.300 6.084
2024 35.531 6.172 58.190 6.162
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FiZR 18 - 578 - Fn B 1990-2023 SEEOHEFEIBSRELENAE FOMEFEEH

=2 SERHEREER RRERCRERER

(TES/GDP (PPP) -TFC (TES/GDP (PPP) -TFC

(“FafEIEselFEE A ) /GDP (fEsEsEIR{ER ) /GDP

(PPP)) /TES/GDP (PPP) (PPP)) /TES/GDP (PPP)

(%) (%)

58  Imi EAR =0 T B R
1990 46.34 36.25 941 36.69 32.17 1.82
1991 4731 37.57 9.63 37.76 34.07 1.90
1992 45.40 30.53 990 35.74 26.54 2.01
1993 47.01 29.70 9.76 37.09 26.18 2.10
1994 46.71 33.08 10.07 36.49 29.08 2.18
1995 47.32 32.58 10.24 36.57 28.61 222
1996 47.45 31.39 10.45 36.91 27.27 2.28
1997 48.19 32.40 10.82 38.12 28.10 2.32
1998 49.59 33.79 10.78 39.69 29.98 241
1999 49.14 33.19 1091 39.10 29.39 2.43
2000 50.61 28.48 11.23 40.15 24.79 2.52
2001 53.07 35.36 11.34 38.13 31.11 2.62
2002 53.19 35.62 11.54 38.19 30.56 2.68
2003 53.97 33.70 11.60 37.62 29.37 2.69
2004 54.39 38.20 11.73 37.99 34.01 2.67
2005 53.95 38.67 11.54 37.96 34.00 2.60
2006 54.59 35.73 11.54 38.72 30.84 2.58
2007 56.70 35.60 11.59 37.78 30.64 2.63
2008 56.96 37.03 11.14 37.87 32.26 2,51
2009 57.33 32.58 11.37 37.02 28.66 2.49
2010 57.34 35.45 11.41 37.38 31.27 2.53
2011 56.65 37.92 11.24 38.57 34.08 2.45
2012 56.99 39.60 11.41 38.08 36.08 241
2013 57.33 39.09 11.29 37.34 34.99 241
2014 58.12 39.68 11.54 38.10 35.70 2.40
2015 57.87 34.45 11.46 37.22 30.63 2.38
2016 57.38 37.20 11.49 37.27 32.75 2.37
2017 57.50 39.55 11.65 3747 34.69 2.32
2018 57.65 41.08 11.60 37.07 36.86 2.29
2019 57.17 40.96 11.63 38.19 36.47 222
2020 55.83 35.74 12.08 36.34 32.07 2.29
2021 56.79 37.59 11.98 35.81 33.36 2.29
2022 56.01 38.00 11.55 37.54 34.89 2.15
2023 54.49 36.93 11.60 37.54 33.00 2.02
Fig 53.42 35.73 11.13 37.63 31.60 2.36
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The Energy Policy of Sweden: From Renewable
Electricity to Fossil-free Electricity

Pei-Ing Wu

President, Taiwanese International Studies Association, Taipei, TAIWAN

Abstract

The nuclear power referendum of Sweden in 1980 decided to phase-out nuclear power by 2010.
Thus, “Framework Agreement on Energy Policy” in 2016 sets target of “100% renewable
electricity” by 2040 and 2045 is the net zero year. The barriers and obstacles in developing
onshore wind turbine, one of the major renewable energies, since 2009, however, is much higher
than expected. Due to low solar irradiance, the lack of large-scale energy storage facilities, and
the competitiveness with farm land use is the largest problem in developing solar photovoltaics.
The most crucial factor is the electrification of many sectors other than electricity generation sector
has pushed the demand for electricity from 170 Twh in 2024 to 300 Twh in 2045. This has driven
the policy switching to “100% fossil-free electricity” and enabling electricity to serve as a critical
support for the electrification of other industries and sectors. Nuclear restored as one of the
components in energy structure is the choice under the main principle of “technology neutrality,”
i.e. whether there is GHG emission or not. According to the newest available data in 2024, the
electricity is generated by hydro power, onshore wind turbine and solar photovoltaics, biomass and
waster, and nuclear has already been 99.52%. This almost achieves 100% fossil-free electricity.
Nuclear power has contributed 29.29% among all sources of electricity generation. Moreover,
Sweden uses its high carbon tax for a “green tax shift”, i.e. taxing environmental bad such as GHG
and shifting the burden toward reducing income tax and providing investment credits. This creates
a 'double dividend' by cutting emissions while boosting the economy. Finally, it deserves to
observe the energy transformation and distribution loss rate for one unit of energy input in electricity

and/or heating generation. The loss rate represents the energy consumption intensity (efficiency).



110 (HERENIERT]) 55 22 % ~ 55 2 ] (2026/5F5%)

The average loss rate is 35.73% in 1990-2023 for Sweden. The loss is mainly from transmission
and distribution losses across the European grids. The loss rate in the same period for Taiwan is
53.42%. This relatively higher rate mainly results from waste heat during fossil fuel combustion

for electricity generation.

Keywords: spent nuclear fuel, fossil free Sweden, clean energy for all European, nuclear waste

fund, green tax shift, energy transformation and distribution loss rate, double dividend





