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shyoo@seoultech.ac.kr Abstract >> The Korean government is actively promoting the hydrogen industry

_ as a key driver of economic growth. This commitment is evident in the 2019 hy-
Ez\iies'zzd 2:2’;3;22252323 drogen economy activation roadmap and the 2021 basic plan for hydrogen econ-
Accepted 20 October, 2023 omy implementation. This study quantitatively analyzes the economic impact of

the hydrogen economy using input-output analysis based on the Bank of Korea's
2019 input-output table, projecting its size by 2050. Four parts dealt with pro-
duction-inducing, value-added creation, employment-inducing, and wage-induc-
ing based on a demand-driven model. The results reveal that transportation had
the most remarkable economic effect throughout the hydrogen economy, and
production was the least. The hydrogen economy is projected to reach 71.2 tril-
lion won by 2050.
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Table 1. The value chain of hydrogen economy and its specific sectors

Value chain

Specific sectors

Value chain Specific sectors

Hydrogen
production

Industrial gas

Basic inorganic compound

Pumps and compressors

Valve

Controlling instruments for air and refrigeration facilities

Filter for air and liquid

Hydrogen
storage

Chemical fibers

Metal tanks and pressure vessel

Pumps and compressors

Valve

Controlling instruments for air and refrigeration facilities

Filter for air and liquid

Hydrogen
transportation

Steel tube

Valve

Trailers and containers

Road freight transport services

Metal tanks and pressure vessel

Motors and generators

Engines and turbines

Pumps and compressors

Valve

Automobile

Bus
Hydrogen

utilization Truck

Metal ships

Other ships

Railroad vehicles and parts

Thermal power generation

Renewable energy

Railway transport services

Road passenger transport services

Table 2. Hydrogen economy sectors by commodity classification in this study

No. Sector classification No. Sector classification
. Wholesale and retail trade and dity brok
1 Agricultural, forest, and fishery goods 20 olesale and retall frade .an commocity brokerage
services
2 Mining and quarried goods 21 Transportation
Food, beverages and tobacco products 22 Food services and accommodation
4 Textile and leather products 23 Communications and broadcasting
W t inti ti f
5 'ood and paper products, prin mg and reproduction o 24 Finance and insurance
recorded media
Petroleum and coal products 25 Real estate services
Chemical products 26 Professional, scientific, and technical services
8 Non-metallic mineral products 27 Business support services
9 Basic metal products 23 Public administration, defense, and social security
services
10 | Fabricated metal products, except machinery and furniture | 29 Education services
ti hi lectroni i t tical
1 Computing mac inery, electronic equipmen and optica 30 Health and social care services
mstruments
12 Electrical equipment 31 Art, sports, and leisure services
13 Machinery and equipment 32 Other services
14 Transport equipment 33 Others
15 Other manufactured products 34 Hydrogen production
16 Manufacturing services @d repair services of industrial 35 Hydrogen storage
equipment
17 Electricity, gas and steam supply 36 Hydrogen transportation
18 |Water supply, sewage, waste treatment and disposal services .
- 37 Hydrogen utilization
19 Construction

Vol. 34, No. 5, October 2023
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Table 3. Production-inducing effects of hydrogen economy
Hydrogen Hydrogen Hydrogen Hydrogen
No. Sector classification production storage transportation utilization

Value Rank | Value | Rank | Value | Rank | Value Rank

1 Agricultural, forest, and fishery goods 0.0043 25 0.0047 25 0.0043 25 0.0037 25
2 Mining and quarried goods 0.0028 27 0.0011 33 0.0015 31 0.0014 31
3 Food, beverages and tobacco products 0.0094 19 0.0103 19 0.0096 24 0.0081 22
4 Textile and leather products 0.0069 22 0.0081 20 0.0159 20 0.0103 19
5 Wo‘r’:parlgjf;‘i’:; b ;"r‘izztrzeljﬁzgiand 00112 | 18 | 00136 | 17 | 00099 | 22 | 00087 | 21
6 Petroleum and coal products 0.0324 10 0.0221 14 0.1798 1 0.0711

7 Chemical products 0.0814 3 0.1121 2 0.0555 6 0.0846 2

8 Non-metallic mineral products 0.0057 24 0.0068 23 0.0099 23 0.0078 23
9 Basic metal products 0.1047 1 0.1327 1 0.1202 2 0.0829 3

10 Fabricated metal product.s, except machinery 0.0913 ) 0.1049 3 0.0443 p 0.0712 4

and furniture
1 | Computing machinery, electronic equipment | () |3 | 00303 | 12 | 00162 | 19 | 00311 | 13
and optical instruments

12 Electrical equipment 0.0328 9 0.0370 8 0.0268 14 0.0532 7

13 Machinery and equipment 0.0283 12 0.0326 11 0.0177 18 0.0212 15
14 Transport equipment 0.0070 21 0.0075 22 0.0864 4 0.1887 1

15 Other manufactured products 0.0017 31 0.0019 30 0.0022 29 0.0016 30
16 Manufacturing services and repair services of 0.0353 3 0.0445 7 0.0312 9 0.0373 1

industrial equipment

17 Electricity, gas and steam supply 0.0510 7 0.0346 10 0.0311 10 0.0521 8

Water supply, sewage, waste treatment and

18 . .
disposal services

0.0075 20 0.0077 21 0.0131 21 0.0058 24

19 Construction 0.0024 29 0.0025 28 0.0035 26 0.0030 26

Wholesale and retail trade and commodity

20 . 0.0628 4 0.0681 4 0.0565 5 0.0654 6
brokerage services
21 Transportation 0.0536 6 0.0522 6 0.1066 3 0.0383 10
22 Food services and accommodation 0.0228 14 0.0247 13 0.0241 15 0.0193 16
23 Communications and broadcasting 0.0158 16 0.0168 16 0.0204 16 0.0159 17
24 Finance and insurance 0.0318 11 0.0347 9 0.0299 11 0.0314 12
25 Real estate services 0.0121 17 0.0132 18 0.0180 17 0.0135 18
26 | Professional, scientific, and technical services | 0.0555 5 0.0587 5 0.0504 7 0.0494 9
27 Business support services 0.0170 15 0.0180 15 0.0295 12 0.0272 14
2 Public administrat.ion, defense, and social 0.0012 1 0.0013 31 0.0010 1 0.0011 1
security services

29 Education services 0.0010 33 0.0012 32 0.0009 33 0.0008 33
30 Health and social care services 0.0027 28 0.0031 27 0.0032 28 0.0027 27
31 Art, sports, and leisure services 0.0033 26 0.0036 26 0.0034 27 0.0026 28
32 Other services 0.0062 23 0.0066 24 0.0272 13 0.0103 20
33 Others 0.0019 30 0.0021 29 0.0016 30 0.0018 29

Sum (A) 0.8310 0.9192 1.0517 1.0235

Effect of own sector (B) 1.0000 1.0000 1.0000 1.0000

Total (A+B) 1.8310 1.9192 2.0517 2.0235
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Table 4. Value-added creation effects of hydrogen economy

Hydrogen Hydrogen Hydrogen Hydrogen
No. Sector classification production storage transportation utilization
Value | Rank | Value | Rank | Value | Rank | Value Rank
1 Agricultural, forest, and fishery goods 0.0022 22 0.0024 22 0.0022 25 0.0019 25
2 Mining and quarried goods 0.0013 28 0.0005 32 0.0007 30 0.0007 30
3 Food, beverages and tobacco products 0.0024 21 0.0026 21 0.0025 24 0.0021 24
4 Textile and leather products 0.0014 27 0.0016 26 0.0032 21 0.0021 23
5 | Woodandpaperproducts, printingand | jo36 | 19 | 00044 | 18 | 00032 | 22 | 0.0028 | 21
reproduction of recorded media
6 Petroleum and coal products 0.0081 16 0.0056 17 0.0451 1 0.0179 9
7 Chemical products 0.0222 4 0.0305 3 0.0152 11 0.0231 5
8 Non-metallic mineral products 0.0018 24 0.0021 23 0.0030 23 0.0024 22
9 Basic metal products 0.0196 5 0.0249 5 0.0221 5 0.0156 11
10 Fabricated metal product.s, except machinery 0.0325 ) 0.0374 | 0.0158 10 0.0254 3
and furniture
11 | Computing machinery, electronic equipment | o0 |11 | 00122 | 9 | 00065 | 19 | 00125 | 14
and optical instruments
12 Electrical equipment 0.0093 12 0.0105 11 0.0076 17 0.0156 10
13 Machinery and equipment 0.0089 13 0.0103 12 0.0055 20 0.0065 18
14 Transport equipment 0.0015 25 0.0016 27 0.0187 7 0.0412 1
15 Other manufactured products 0.0005 32 0.0005 31 0.0006 32 0.0004 32
16 Manufacturir.lg serv?ces an.d repair services of 0.0186 3 0.0234 6 0.0164 9 0.0196 6
industrial equipment
17 Electricity, gas and steam supply 0.0139 9 0.0094 15 0.0085 15 0.0142 12
g | Water supply. sewage, waste treatmentand | o000 |15 | 00043 | 19 | 0.0073 | 18 | 00032 | 20
disposal services
19 Construction 0.0011 29 0.0011 28 0.0015 28 0.0013 28
20 Wholesale and retail trade .and commodity 0.0334 | 0.0363 ) 0.0301 3 0.0349 )
brokerage services
21 Transportation 0.0195 6 0.0190 8 0.0399 2 0.0130 13
22 Food services and accommodation 0.0078 17 0.0085 16 0.0083 16 0.0066 17
23 Communications and broadcasting 0.0089 15 0.0095 14 0.0115 14 0.0089 16
24 Finance and insurance 0.0187 7 0.0204 7 0.0176 8 0.0185 7
25 Real estate services 0.0089 14 0.0097 13 0.0132 12 0.0099 15
26 | Professional, scientific, and technical services | 0.0279 3 0.0295 4 0.0253 4 0.0248 4
27 Business support services 0.0115 10 0.0122 10 0.0200 6 0.0184
2 Public administrat.ion, defense, and social 0.0009 30 0.0010 29 0.0008 29 0.0009 29
security services
29 Education services 0.0007 31 0.0008 30 0.0006 31 0.0006 31
30 Health and social care services 0.0014 26 0.0017 25 0.0017 27 0.0014 27
31 Art, sports, and leisure services 0.0018 23 0.0020 24 0.0018 26 0.0014 26
32 Other services 0.0028 20 0.0030 20 0.0123 13 0.0046 19
33 Others 0.0000 33 0.0000 33 0.0000 33 0.0000 33
Sum (A) 0.3083 0.3388 0.3687 0.3523
Effect of own sector (B) 0.2906 0.2970 0.2927 0.2765
Total (A+B) 0.5989 0.6358 0.6614 0.6288
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Table 5. Wage-inducing effects of hydrogen economy
Hydrogen Hydrogen Hydrogen Hydrogen
No. Sector classification production storage transportation utilization

Value Rank | Value | Rank | Value | Rank | Value Rank

1 Agricultural, forest, and fishery goods 0.0004 30 0.0005 29 0.0004 30 0.0004 30
2 Mining and quarried goods 0.0006 29 0.0002 31 0.0003 32 0.0003 31
3 Food, beverages and tobacco products 0.0008 21 0.0009 21 0.0008 26 0.0007 25
4 Textile and leather products 0.0006 26 0.0007 25 0.0014 21 0.0009 24
5 Woi:parlgjf;‘i’:; I; ;"r‘izztrzeljﬁzgiand 0.0017 | 18 | 00020 | 17 | 00015 | 20 | 0.0013 | 19
6 Petroleum and coal products 0.0003 31 0.0002 32 0.0018 18 0.0007 26
7 Chemical products 0.0074 7 0.0101 6 0.0050 11 0.0077 7
8 Non-metallic mineral products 0.0007 23 0.0009 22 0.0013 22 0.0010 21
9 Basic metal products 0.0072 8 0.0092 7 0.0079 7 0.0057 10
10 Fabricated metal product.s, except machinery 0.0155 3 0.0178 3 0.0075 9 00121 5
and furniture
11 | Computing machinery, electronic equipment | 40>7 |15 | 00030 | 14 | 0.0016 | 19 | 0.0031 | 15
and optical instruments
12 Electrical equipment 0.0037 12 0.0042 12 0.0030 15 0.0060 9
13 Machinery and equipment 0.0045 11 0.0051 10 0.0027 16 0.0032 14
14 Transport equipment 0.0006 25 0.0007 27 0.0078 8 0.0188 1
15 Other manufactured products 0.0003 32 0.0003 30 0.0003 31 0.0003 32
16 Manufacturing services and repair services of 0.0132 4 0.0167 4 00117 4 0.0140 4

industrial equipment

17 Electricity, gas and steam supply 0.0034 14 0.0023 15 0.0021 17 0.0028 17

Water supply, sewage, waste treatment and

18 . .
disposal services

0.0020 16 0.0020 16 0.0034 14 0.0015 18

19 Construction 0.0008 22 0.0008 23 0.0011 25 0.0009 23

Wholesale and retail trade and commodity

20 . 0.0178 2 0.0193 2 0.0160 3 0.0185 2
brokerage services
21 Transportation 0.0114 5 0.0111 5 0.0227 1 0.0056 11
22 Food services and accommodation 0.0046 10 0.0050 11 0.0049 12 0.0039 12
23 Communications and broadcasting 0.0035 13 0.0037 13 0.0045 13 0.0035 13
24 Finance and insurance 0.0077 6 0.0084 8 0.0072 10 0.0076 8
25 Real estate services 0.0008 20 0.0009 20 0.0013 23 0.0009 22
26 | Professional, scientific, and technical services | 0.0191 1 0.0202 1 0.0174 2 0.0170 3
27 Business support services 0.0066 9 0.0070 9 0.0115 5 0.0106 6
2 Public administrat.ion, defense, and social 0.0006 2% 0.0006 23 0.0005 29 0.0005 2
security services

29 Education services 0.0006 27 0.0007 26 0.0005 28 0.0005 29
30 Health and social care services 0.0011 19 0.0012 19 0.0012 24 0.0010 20
31 Art, sports, and leisure services 0.0007 24 0.0008 24 0.0007 27 0.0006 27
32 Other services 0.0018 17 0.0020 18 0.0080 6 0.0030 16
33 Others 0.0000 33 0.0000 33 0.0000 33 0.0000 33

Sum (A) 0.1427 0.1586 0.1583 0.1549

Effect of own sector (B) 0.1324 0.1444 0.1761 0.1429

Total (A+B) 0.2752 0.3030 0.3344 0.2978
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Table 6. Employment-inducing effects of hydrogen economy

Hydrogen Hydrogen Hydrogen Hydrogen
No. Sector classification production storage transportation utilization
Value | Rank | Value | Rank | Value | Rank | Value Rank
1 Agricultural, forest, and fishery goods 0.0861 13 0.0952 13 0.0866 13 0.0744 13
2 Mining and quarried goods 0.0101 30 0.0039 31 0.0053 32 0.0050 32
3 Food, beverages and tobacco products 0.0226 24 0.0248 23 0.0231 24 0.0194 25
4 Textile and leather products 0.0240 23 0.0279 22 0.0550 17 0.0355 20
5 | Woodandpaperproducts, printingand | o ja09 |17 | 00470 | 17 | 00343 | 20 | 00302 | 22
reproduction of recorded media
6 Petroleum and coal products 0.0026 32 0.0018 32 0.0147 28 0.0058 31
7 Chemical products 0.1329 8 0.1769 8 0.0865 14 0.1318 10
8 Non-metallic mineral products 0.0142 26 0.0168 25 0.0246 23 0.0194 26
9 Basic metal products 0.0928 12 0.1176 12 0.1164 10 0.0735 14
10 Fabricated metal product.s, except machinery 03001 4 03558 4 0.1457 9 02415 7
and furniture
11 | Computing machinery, electronic equipment | o3¢0 |15 | 00406 | 18 | 00217 | 26 | 0.0416 | 18
and optical instruments
12 Electrical equipment 0.0716 15 0.0805 14 0.0584 16 0.1273 11
13 Machinery and equipment 0.1089 11 0.1256 10 0.0524 18 0.0713 16
14 Transport equipment 0.0132 27 0.0142 27 0.1633 8 0.7477 2
15 Other manufactured products 0.0104 29 0.0114 29 0.0131 29 0.0096 29
16 Manufacturir.lg serv?ces an.d repair services of 02769 5 03493 5 02452 7 02929 6
industrial equipment
17 Electricity, gas and steam supply 0.0319 19 0.0217 24 0.0195 27 0.0670 17
1g | Water supply. sewage, waste treatmentand | o460 |16 | 00476 | 16 | 0.0808 | 15 | 0.0357 | 19
disposal services
19 Construction 0.0158 25 0.0164 26 0.0225 25 0.0192 27
20 Wholesale and retail trade gnd commodity 0.7370 | 0.7994 | 0.6627 ) 07681 |
brokerage services
21 Transportation 0.4863 0.4741 2 1.2120 1 0.5543 3
22 Food services and accommodation 0.2590 0.2805 6 0.2737 6 0.2190 8
23 Communications and broadcasting 0.0718 14 0.0765 15 0.0929 12 0.0724 15
24 Finance and insurance 0.1140 10 0.1241 11 0.1070 11 0.1124 12
25 Real estate services 0.0305 21 0.0332 21 0.0452 19 0.0341 21
26 | Professional, scientific, and technical services | 0.3628 3 0.3841 3 0.3296 5 0.3235 4
27 Business support services 0.1971 7 0.2086 7 0.3426 4 0.3160 5
2 Public administrat.ion, defense, and social 0.0087 31 0.0092 30 0.0075 31 0.0081 30
security services
29 Education services 0.0117 28 0.0136 28 0.0104 30 0.0096 28
30 Health and social care services 0.0291 22 0.0336 20 0.0342 21 0.0286 23
31 Art, sports, and leisure services 0.0312 20 0.0345 19 0.0320 22 0.0251 24
32 Other services 0.1225 9 0.1295 9 0.5341 3 0.2012 9
33 Others 0.0000 33 0.0000 33 0.0000 33 0.0000 33
Sum (A) 3.7974 4.1759 4.9529 4.7211
Effect of own sector (B) 2.1132 2.3224 11.0544 4.2930
Total (A+B) 5.9106 6.4983 16.0073 9.0141
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Table 7. The ranking of economic effects by each part of hydrogen economy
Part Rank Hydrogen Hydrogen Hydrogefl H}I(?lrog.en
production storage transportation utilization
. . Petrol d coal .
1 Basic metal products Basic metal products etrofeum and.coa Transport equipment
products
Fabricated metal
Production- 2 products, except Chemical products Basic metal products Chemical products
inducing effects machinery and furniture
Fabricated metal
3 Chemical products products, except Transportation Basic metal products
machinery and furniture

Wholesale, retail trade
1 and commodity

Fabricated metal
products, except

Petroleum and coal .
Transport equipment

Value-added

effects . .
machinery and furniture

brokerage services

. . . duct
brokerage services | machinery and furniture products
Fabricated metal Wholesale, retail trade Wholesale, retail trade and
2 products, except and commodity Transportation commodity brokerage

services

Professional, scientific,
and technical services

3 . . Chemical products

Wholesale, retail trade |Fabricated metal products,
and commodity
brokerage services

except machinery and
furniture

Professional, scientific,
and technical services

Professional, scientific,
and technical services

Transportation Transport equipment

‘Wholesale, retail trade

Wage-inducing 2 and commodity

Wholesale, retail trade
and commodity

Wholesale, retail trade and

Professional, scientific, .
commodity brokerage

and technical services

effects brokerage services brokerage services services
Fabricated metal Fabricated metal Wholesale, retail trade . ..
. Professional, scientific,
3 products, except products, except and commodity . .
. . . . . and technical services
machinery and furniture | machinery and furniture |  brokerage services
Wholesale, retail trade | Wholesale, retail trade Wholesale, retail trade and
1 and commodity and commodity Transportation commodity brokerage
brokerage services brokerage services services
Employment- Wholesale, retail trade

inducing effects| 2 Transportation

Transportation

and commodity Transport equipment

brokerage services

Professional, scientific,
and technical services

Professional, scientific,
and technical services

Other services Transportation
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Table 8. The expected market size of hydrogen economy in 5;@'93\‘:} 7};8' ZS]—E—QI bl‘—_-}‘_% 20199 *115*?:}@%‘_0“
South Korea over the period 2030-2050 P 21l o17] oFo
(unit: 100 billion Korean Won) FaZA T ko] BAIE oA gernm Azt
Sectors 2030 2040 2050 S gRe] e AAE st THIME 4
Hydrogen S v O R AMYS AT 3L a7 A o
: 67.90 157.80 270.00 _ Y _ .
production et A B Exr} A4 AR AL S,
Hﬁdmgen 20.78 39.03 61.91 A, Al viAl= FFE 2487 8l =8 &
storage
2 =3 23S o4t
Hydrogen |, ), 49.78 70.72 3
transportation ’ ' ’ =4 A3t £A7A A dAof] AA fidEE
AA g37F 71AF = L AN 040 7R A
Hy(?rog.en 88.46 20921 310.00 2 537t 71 & A= 4 Fol, 7P A
utilization 2 e 4 Akt 53] o4 &% dHAlE
Total 199. 455.82 12. 5 _
o 2| 198 28 Y 2 mI7h o 2 AR e, 2050
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