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UNEP, Emissions Gap Report 2024
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(Dynamic New Earth 21+)

§ CO2
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2030 46%

2040 73%

2050 CN

1.5ᴈ

e-methane e-fuels

CCS CCS
CO2

ˈ
CN

2040

73% 2050 CN

CCS CDR

NGFS NZE2050

ˈ IEA NZE

1.5ᴈ 2050 CN
ˈ IEA STEPS (Stated Policies Scenario) 
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2040 GHG

2019

CO2

2100

IPCC C1 1.5ᴈ
69 [58ï90] % 2050ï55

1.6ᴈ
[1.4ï1.6]

1.3ᴈ
[1.1ï1.5]

IPCC C2 1.5ᴈ
55 [40ï71] % 2055ï60

1.7ᴈ
[1.5ï1.8]

1.4ᴈ
[1.2ï1.5]

2040 73% 2050

CN

62 %
( CO2 71ï

72%)

2050ï55 1.7ᴈ 1.4ᴈ

( )
52 %

( CO2 54%)
2050ï55 1.7ᴈ 1.5ᴈ

( )
24%

( CO2 8%)
ˈ 2.4ᴈ 2.4ᴈ

1%
( CO2 28%)

ˈ 3.2ᴈ 3.2ᴈ

IPCC IPCC WG3 6  Table SPM.2
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CO2  
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USD/tCO2 2000

2040 73%

CCS

2040 301 369 467 396 538 257 116 41

2050 578 716 742 892 951 500 141 50

2040 294 350 409 362 410 257 116 0

2050 262 348 454 350 467 500 141 0

2040 294 350 419 369 428 257 116 84

2050 317 387 558 452 579 500 141 89

EU
2040 298 350 409 362 410 257 116 84

2050 413 516 648 541 664 500 141 89

2040 294 350 409 362 410 257 20 116 0 84

2050 262 348 454 350 467 500 31 141 0 89

V
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*1 []

*2 2020 166 US$/MWh

*3 2020 95 US$/MWh

CCS

2040 2050 2040 2050 2040 2050 2040 2050 2040 2050 2040 2050 2040 2050 2040 2050

[billion US$/yr]*1
[+48] [+129] [+61] [+193] [+105] [+256] [+85] [+226] [+152] [+337] [+97] [+166] [+84] [+93] [+67] [+74]

[US$/MWh]*2
212 197 224 258 251 287 242 279 311 318 213 244 168 162 141 125

[US$/MWh] *3
139 134 141 168 155 186 146 147 154 213 130 147 104 122 89 89

V 2040 50
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73%                    61% 52% 41%                       100% (CN)             79% 63% 45%

GHG 2013  [2022 23%]
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2022 22%

16% 17%  38% 38% 38% 38%  38% 38% 38% 28% 17%  48%  51% 51% 47% 41%  35% 31% 29% 17%  58% 68% 61%  60% 50% 53% 30% 26%   

GHG 2013  [2022 23% ]

73%         61% 52% 41%          100% (CN)        79% 63% 45%46%             43% 42% 32%

V 2050 CCS LNG-CC

V 2050 CCS
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2.3. IEA WEO
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IEA NZE APS

IEA STEPS

V STEPS IEA



0

200

400

600

800

1000

1200

1400

1600

2030 2035 2040 2045 2050 2030 2035 2040 2045 2050 2040 2050 2040 2050 2040 2050 2040 2050

APS STEPS

IEA RITE

P
o

w
e

r 
g

e
n

e
ra

ti
o

n
 [

T
W

h
/y

r]

Coal: unabated

Oil

Natural gas: unabated

Fossil fuels: with CCUS

Bioenergy and renewable waste

Hydro

Nuclear

Wind

Solar PV

Hydrogen and H2-based fuels

IEA WEO RITE

IEA WEO2023
28

IEA NZE APS

IEA STEPS

V STEPS IEA



. GX-ETS



GX
30

)  (2022)



31

GX-ETS

 (2025 7 )



32
20 CP

(2023)

2040

1100 1900 /tCO2

2040

6900 11000 /tCO2

GX-ETS



2040
33

2013 73%
(380 MtCO2/yr)

(1,117 MtCO2/yr)

CCS

CO2

CO2 ( )

(+ ) CCS

CCS

CCS

CO2 ( )
CO2 ( )

CCS

FCV

(1000$/tCO2 )



2040

200$/tCO2 34

(1,117 MtCO2/yr)

(+ ) CCS

CO2

CCS

CCS

CO2 ( )

CO2

( )

GX-ETS

 



2040

200$/tCO2 35

(1,117 MtCO2/yr)

(150$/tCO2 )

CCS

CCS

CCS

CO2

CCS

CO2

( )

CCS

CO2 ( )

GX-ETS

 



§

GX-ETS

GX-ETS

§

§

 vs  vs

§

§ ETS
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§
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2030 46%
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Â 2022 3

Â 1.5ᴈ 2040 73% 2050 CN
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2030 2050 2100

83.6 (81.4-85.9) 92.1 (86.1-100.5) 93.1 (70.0-127.3)

GDP % 2.7 (2.4-3.1) [2010 ] 2.2 (1.3-2.8) [2030 ] 1.4 (0.6-2.2) [2050 ]

19.0 (18.8-20.0) 20.7 (19.3-22.7) 22.7 (14.7-26.5)

41.0 (39.0-43.0) 43.4 (38.5-46.6) 44.1 (29.4-59.1)

p-km 30.2 (31.2-37.3) 60.0 (56.8-74.2) 83.3 (66.8-88.8)

IPCC SSPs: Shared Socioeconomic Pathways

SSP1 5 5 SSPs

SSP2

2030 2050 2100

1.18 1.02 0.84

GDP % 1.7 [2023 ] 1.2 [2030 ] 0.4 [2050 ]

0.88 0.90 0.84

0.53 0.43 0.39

p-km 0.77 0.64 0.51

GDP

GDP GDP

SSP1 5



0

100

200

300

400

500

600

700

0 50 100 150 200 250

[T
W

h
/y

r]

[$/MWh]

42
─ ◄Ⱡ◖☻♩הⱳ♥fi◦ꜗꜟ─ 2050

2022 93 TWh/yr

2022 9 TWh/yr

 

2024  9 15 /kWh

 

2030  9.8 17.2 /kWh

 

2030  25.9 /kWh

 

2030  8.2 14.9 /kWh

 

2026  12 /kWh

 

2023  24 /kWh

 

2026  36 /kWh

β 2050

GIS

742 TWh/yr 1613 TWh/yr

125 TWh/yr

USD=110 2000-10
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GDP 1.7%/
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GHG



§

§

§  21 10

§ 18

§ 16 [ ]

§  IEA 8 IEA

§ GTAP (Global Trade Analysis Project) 

§

V CO2

V  8

V

V  4

Å T. Homma & K. Akimoto(2013),ò Analysis of Japan's energy and environment strategy after the Fukushima nuclear plant accidentñ, Energy 

Policy 62, 1216ï1225

Å (2020)  41-5

DEARS
(Dynamic Energy -economic Analysis model with multi -Regions and multi -Sectors)
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GDP

DEARS
1.0

1.0  RAS
DEARS

2040 2050 2040 2050 2040 2050

- 3.9% - 11.0% - 41% - 46% - 3.6% - 11.0%

  [ / ] 0.86 0.80 0.53 0.49 0.86 0.80

- 3.7% - 11.2% - 35% - 40% - 3.3% - 10.7%

( ) - 2.1% - 2.7% - 30% - 34% - 1.7% - 3.8%

- 1.4% - 2.7% - 35% - 39% - 1.2% - 5.0%

- 3.5% - 6.3% - 33% - 37% - 3.1% - 7.2%

- 4.1% - 6.9% - 42% - 47% - 4.7% - 8.2%

GDP (CO2

)
- 4.1% - 5.6% - 13% - 14% - 3.6% - 5.9%

GDP, GNI (
)

GDP
+4% +5%

GDP
+3 4%

2023
+1.5%/ +1.2%/ +0.6%/ +0.7%/ +1.4%/ +1.2%/

CO2
CN 2040 1.4%/

47





-200

0

200

400

600

800

1000

1200

1400

C
C

S

C
C

S

2015 2040 2050

G
H

G
[M

tC
O

2
e
q

/y
r]

DACCS

CO2 GHG

CO2

CO2

V 2050 CN 2040 CO2 2050

BECCS e-methane CCS

V 2040 GHG

GHG
49

61%

79%

73%

100%

52%

63%

41%
45%



0

200

400

600

800

1000

1200

1400

C
C

S

C
C

S

C
C

S

201520162017201820192020 2030 2040 2050

[T
W

h
/y

r]

CO2

V 2040 2050 IT

2040 1081 2050 1210 TWh/

V

◄Ⱡꜟ◑כ
50

 73%           61% 52% 41%             100% (CN)     79% 63% 45%46%            43% 42% 32%

GHG 2013  [2022 23%]



2040
51

2013 73%
(380 MtCO2/yr)

(1,117 MtCO2/yr)

CO2

CO2 ( )

CCS

CCS

(800$/tCO2 )

(800$/tCO2 )

CCS

CO2

( )

CO2
( )

CCS

CCS

CCS

CCS

(1000$/tCO2 )



GX-ETS



53

GX

 (2025)


