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jshin@nigt.re.kr Abstract >> This study develops a 15-indicator framework across four energy se-

. curity categories, identifying 22 green hydrogen and 10 blue hydrogen supply can-
ﬁssz\e’zd ggj;’lr;eéigée didate countries for Korea based on the 2050 import target of 22.9 million tons.
Accepted 28 July, 2026 Three weighting scenarios weights (A), AHP weights (B), and energy-security in-

dicators excluded (C) were applied to assess how expert judgment and indicator
selection shape evaluation outcomes. When energy security indicators were ex-
cluded, Russia’s blue hydrogen score rose from 33.26 to 39.44, while Indonesia
and Vietnam fell from 31.33 to 17.64 and 32.40 to 19.68 in green hydrogen.
These results confirm that energy security indicators function not as supple-
mentary factors but as independent evaluation criteria that reflect Korea-specific
import conditions — including geopolitical risk and trade accessibility — which
production- and infrastructure-centered assessments alone cannot capture.
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Table 1. List of indicators for the evaluation of candidate countries

Category Indicator Sub-indicator Source
Status of Hydrogen Hydrogen Production Infrastructure
Production, Storage, and Hydrogen Storage Infrastructure IEA, °25
Hydrogen Transport Infrastructure Hydrogen Transport Infrastructure
Export ] -
Infrastructure Hyd.rogen Carrier Ammonia Infrastructure [EA, "25
of the Exporting Conversion and Transport Toluene Infrastructure ARGUS, ’%4
Country Infrastructure Liquid Hydrogen Infrastructure UNDATA, 25
i Hydrogen Supply Polic
Establishment of Hydrogen ydrog pply y [EA Policy

Supply and Export Policies

Hydrogen Export Policy

Ease of Trade

Diplomatic Relations with
South Korea (Since 2020)

Bilateral Agreements

Joint Statements

Economic Diplomacy Portal

with South Economic Events
Korea Trade Volume with South Korea KOSIS
Status of Domestic (Korean) Companies Entering Hydrogen Supply Projects | Individually collected sources
Maritime Maritime Transport Distance Maritime optima
Transport Piracy Risk Index GICOMS
Stability Geopolitical Risk Index IEP Global Peace Index
General Hydrogen Demand Forecast in the Exporting Country Nat Comm 14, 5532
Annual Renewable Energy Generation Forecast IEA, °25
e o IEA, *25
Renewable Energy Power Utilization Feasibility EMBER, '23
IEA, *25
Gi Hyd: . ’
Hvd reen Hydrogen Renewable Energy Capacity Factor IRENA, ’23
ycrogen EMBER, 23
Export
Potential Water Resource Availability / Feasibility Nat Comm 14, 5532
(Scale) Renewable Energy Pricing Individually collected sources

Blue Hydrogen

Annual Renewable Energy Generation Forecast OPEC, 25
CO:, storage capacity Global CCS Institute

Annual Natural Gas Export Volume OPEC, 25

Sustainability of Natural Gas Extraction OPEC, 25

Natural gas price

Individually collected sources
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Table 2. Potential supplier countries for green hydrogen and
blue hydrogen

Type Country
Argentina Mexico
Australia Norway
Brazil Pakistan
Canada Poland
Chile Russia
Hfdrfo:‘en China Saudi Arabia
Colombia Spain
Finland Sweden
France Tiirkiye
India The United States
Indonesia Vietnam
Algeria Malaysia
Australia Nigeria
Hy]Zil(l)Zen Brazil Qatar
Canada Russia
Indonesia The United States
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Korea's Clean Hydrogen Import Target
22,900,000 tons/year (2050, 40 diversified supply chains)
Source: 1st Hydrogen Economy Implementation Basic Plan (2021), MOTIE

!

Minimum National Hydrogen Production Threshold
22.9 million tons + 40 supply chains x 2.2 = 1,259,500 tons/year

20% of expected import partner countries applied
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Fig. 1. Screening process for clean hydrogen supply candidate
countries for domestic introduction
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Table 3. Indicator weights by scenario for green hydrogen

Indicator (Green)

Scenario A | Scenario B | Scenario C

Status of Hydrogen Production, Storage, and Transport Infrastructure 6.67 224 25.4
H E
ydrogen Export Hydrogen Carrier Conversion and Transport Infrastructure 6.67 5.16 8.17
Infrastructure of the - -

Exporting Country Whether the Exporting Country has Established Hydrogen Supply 6.67 95 125
and Export Policies ’ ' '

| Diplomatic Relations with South Korea (Since 2020) 6.67 5.45 —

Ease of Trade with Trade Volume with South Korea 6.67 3.39 —

South Korea

Status of Domestic (Korean) Companies Entering Hydrogen Supply Projects 6.67 6.79 —

N Maritime Transport Distance 6.67 4.55 —
Ma““;‘;bggmpm Piracy Risk Index 6.67 1.6 _
Geopolitical Risk Index 6.67 5.21 —

Hydrogen Demand Forecast of the Exporting Country 6.67 3.67 6.68

Annual Renewable Energy Generation Forecast 6.67 4.19 72

Hydrogen Export |Renewable Energy Power Utilization Feasibility 6.67 7.25 10.3
Potential (Scale) | Renewable Energy Capacity Factor 6.67 3.78 6.79
Water Resource Availability / Feasibility 6.67 2.85 5.86

Renewable Energy Pricing 6.67 14.2 17.2
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Table 4. Indicator weights by scenario for blue hydrogen

Indicator (Blue) Scenario A | Scenario B | Scenario C
Status of Hydrogen Production, Storage, and Transport Infrastructure 6.67 21.1 242
Hydrogen Export Hydrogen Carrier Conversion and Transport Infrastructure 6.67 7.95 11.1
Infrastructure of the

Exporting Country Whether the Exporting Country has Established Hydrogen Supply 6.67 3,89 121
and Export Policies ' ' '

| Diplomatic Relations with South Korea (Since 2020) 6.67 4.67 —

Ease of Trade with Trade Volume with South Korea 6.67 43 —

South Korea

Status of Domestic (Korean) Companies Entering Hydrogen Supply Projects 6.67 6.28 —

N Maritime Transport Distance 6.67 523 —
Maritime Transport ' - " Risk Index 6.67 2.65 —

Stability

Geopolitical Risk Index 6.67 5.32 —

Hydrogen Demand Forecast of the Exporting Country 6.67 2.94 6.06

Annual Renewable Energy Generation Forecast 6.67 34 6.56

Hydrogen Export |CO: storage capacity 6.67 4.7 7.86

Potential (Scale) | Annual Natural Gas Export Volume 6.67 3.88 7.04
Sustainability of Natural Gas Extraction 6.67 532 8.48

Natural gas price 6.67 13.4 16.6
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Fig. 2. Scenario-based total score changes of green hydro-
gen supply candidate countries (Scenario B ranking order)
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