


















106%

55%

35%

11%

76%

0%

20%

40%

60%

80%

100%

120%

140%

19
60

19
62

19
64

19
66

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20











0
100
200
300
400
500
600
700
800
900

1000





0

10,000

20,000

30,000

40,000

50,000

2020 2030 2050

Other

Japan

India

China

Europe

North America





















21.39
22.32

23.44

25.53

27.49
26.02

24.31
25.73

27.23 27.44
25.82

28.09

14.33
15.32

16.50

18.38

20.31
18.93

17.47
18.45

19.34 19.26
17.76

19.2816.70
17.67

18.83

20.78

22.69
21.30

19.68
20.81

21.85 21.89
20.50

22.22

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

12.00

14.00

16.00

18.00

20.00

22.00

24.00

26.00

28.00

30.00

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021





































40,946 

31,204 

28,000 

100%

71%

50%

20%

40%

60%

80%

100%

20,000

25,000

30,000

35,000

40,000

45,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2030





46 1













15.4% 22.8% 24.3% 21.7% 8.9% 7.7% 8.1% 5.6% 6.0% 7.9%

43.6%
43.6%

19.7% 19.8%

43.1%

23.8%

41.5% 67.9%

27.7%

38.6%









70,383 
116,969 

180,183 

314,914 

237,915 

324,609 

497,313 

814,357 

885,017 

972,355 

11,830 
82,213 82,213 199,182 199,182 

379,365 
694,279 

932,194 
1,256,803 

1,754,116 

2,568,473 

3,453,490 

4,425,845 

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

4,500,000

5,000,000

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

900,000

1,000,000

kWh
kWh

















26

45

70

115

134

184

2016 2017 2018 2019 2020 2021







1

























GHG
[kgCO2/kgH2]

RED/RFNBO (EU) 3.4

CertifHy Low Carbon (EU) 4.4

EU taxonomy 3

Low Carbon Hydrogen
Standard 2.4

CHPS 4

IRA 0~4









84









10 kW10 kW

10 kW10 kW







69%
8%
8%
10%3%

3%

62%13%
5%5%

13%
3%











LNG (12/27













2023 2026 2030
























