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The Severity of the Climate Crisis

Since the 1970s, the frequency and persistence of extreme weather* has steadily risen in Korea and around the globe.

< Frequency and Intensity of Heat Waves by Year (1973~2019) >

Source : Ministry of Environment’s Zero Carbon Scenario, press releases, etc.

2001~2010 2021-2030 (RCP 4.5) 2021-2030 (RCP 8.5)

< Location Map of Heat Wave Risks in Korea >

< Extreme Weather Events Around the World >

* Extreme weather : A weather event in which meteorological factors such as temperature and precipitation are significantly higher or lower than normal (1981-2010)
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Finland, etc. 

Europe

Northern 
Europe

Persistent high temperatures 
above 25°C (33.5°C max.) 

Germany, 
Belgium, etc.

Western 
Europe

100 to 150 mm of rainfall in 24
hours resulting in a flood that killed

nearly 200 people 

Russia

Heat wave in Moscow
(34.8°C max)

Arctic Area of 
Siberia

Siberia

Verkhoyansk(38°C max)

Abnormally high 
temperatures and 

wildfires 

Alaska

Deterioration of air quality
due to Siberian wildfires

Canada

USA

Heat waves in the west
(49.6°C max) 719 sudden deaths

and deaths of 1 billion fish and
shellfish over the course of a week

Northwestern and 
Western Regions

Heat waves
and wildfires

(47.2°C max in Las Vegas 
and 54.4°C max in the 

Death Valley)

Eastern Region
Tropical
rainstorm 

Iraq

Heat waves above 50°C
(52°C max)

India

Persistent heat waves in the
northwest with temperatures

reaching above 40°C

China Korea Japan

More than 200 mm of rainfall
per hour in Sichuan resulting
in a flood and displacement
of around 720,000 people 

Heat waves and 23 
days of tropical nights

400 to 500 mm of rainfall in
48 hours in the central region
15 deaths and 14 missing
persons due to a landslide 
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The Cause of the Climate Crisis – Greenhouse Gas

The Kyoto Protocol (effective as of February 2005) defined six gases that cause the greenhouse effect as greenhouse gases, 
Korea stipulated in the Framework Act on Carbon Neutrality and Green Growth for Coping with Climate Crisis

(abbreviated as the Carbon Neutrality Act).  

GHG Sources
Emissions
(CO2 eq.)

Global 
warming 
potential*

Carbon dioxide
(CO2) 

Combustion of fossil 
fuels

88.6% 1

Methane 
(CH4) 

Decomposition of 
organic matter, etc.

4.8% 21

Nitrous oxide
(N2O) 

Coal mining, nitrogen 
fertilizer 

2.8% 310

Hydrofluorocarbons
(HFCs) 

Refrigerant in 
refrigerators

3.8%
1,300

~ 23,900

Perfluorocarbons
(PFCs) 

Electronics, plating 
industry, semiconductor 

cleaning

Sulfurhexafluoride
(SF6) 

Insulating gas for 
electrical appliances, 

transformers, etc.

Source: Junggi Economy, Ministry of Environment, etc.

Six Greenhouse Gases (GHGs)

*  The global warming impact of 1 kg of the chemical released into the Earth’s troposphere over a period of time, 
expressed in terms of CO2.
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Carbon dioxide Methane Nitrous oxide 

Ministry of Environment 
Establishment of the Framework Act on Carbon 
Neutrality for Legal Basis for Zero Carbon 2050 

*Framework Act on Carbon Neutrality: Framework Act on Carbon Neutrality and Green Growth for Coping with Climate Crisis

Types of Greenhouse Gases 

Source: MOE Greenhouse Gas Information Center

Hydrofluorocarbons Perfluorocarbons Sulfur hexafluoride

Combustion of fossil fuels / Waste, agriculture and animal husbandry / Fertilizer and animal husbandry / Refrigerants and sprays
/ Semiconductor process gas / Semiconductors and insulators Emissions

Global warming 
potential
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Energy Transition to Hydrogen
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· 

· 

<  Greenhouse Gas Reduction Potential of Hydrogen Energy (IEA, ‘20) >

· 

· 

④ 에너지안보 강화

· 
· 

· 

·

<  Hydrogen Demand Forecast >

Year Market size
Forecasting 
organization

Global 2050 USD 12 T Goldman Sachs

EU 2030 USD 162.3 B
European 

Commission

USA 2050 USD 750.0 B
Fuel Cell & 

Hydrogen Energy 
Association

S. Korea 2050 USD 59.0 B Mckinsey

< Hydrogen Market Size Forecast>

< Power-Gas Sector Coupling >
< Resolving Electricity Supply and

Demand Imbalances >

< 수소 도입 네트워크 신설 >< 에너지 수입 현황(’19) >

Key Carbon Neutrality Measures Enhancing Industrial Competitiveness

Stabilization of Power Grid Strengthening Energy Security
· 

· 

< Establishment of Hydrogen 
Introduction Network >

< Energy Import Status (2019) >

Renewable energy supply volume

Electric power supply volume

Power grid

Wind 
power & 

solar heat

Gas pipeline & storage facilities 

Electrolyzer

Gas turbine 

Russia
North 

America 

Hydrogen 
storage

Elcreolysis
Power generation 
using hydrogen

Additional output
Insufficient 

amount

Time

Methanization

Hydrogen 
storage 

Internal 
combustion 

engine

Gas

Southeast 
Asia 

Australia 

Annual average
6.7%

Middle 
East

South 
America
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Announcements of Hydrogen Economy and Safety Policies
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2019 2020 2021 2022

Roadmap to Promoting 
the Hydrogen Economy

(by relevant ministries, Jan. 2019)

· An interagency roadmap to become a 
global leader in the hydrogen economy

·  2.9 million hydrogen vehicles, 1,200 
charging stations, and hydrogen price 
of KRW 3,000/kg (by 2040)

Comprehensive Plan for 
Hydrogen Safety Management

(MOTIE, Dec. 2019)

· Laying the foundation for a safety management
system across the hydrogen industry 

· Prioritized management of 3 key facilities* and
creation of a safety system to promote safety
and balanced industrial development 
* Hydrogen fueling stations, production bases, and fuel cell facilities

Hydrogen Economy Promotion 
and Hydrogen Safety 

Management Act
(Feb. 2020)

· Preparation of safety guidelines for  
hydrogen at low pressures(1MPa and under)

- Facilities using hydrogen fuel and 
manufacture of hydrogen appliances

· Appointment of a safety manager, 
registration of imported products, etc.

Safety Field

Economic Field

· Establishment of the Hydrogen Economy 
Commission to deliberate on major 
policies(overseen by the Prime Minister) 

· Designation of three dedicated organizations
(safety, distribution, and promotion)

· Establishment of grounds for supporting 
companies with excellent hydrogen technology

Strategy to Promote Carbon 
Neutral Technology Innovation

(by relevant ministries, Sept. 2021)

· Aimed at securing technologies for the 
entire life cycle of hydrogen to realize 
the hydrogen economy 

· Established the supply price and power 
generation cost as key indicators

The 1st Master Plan for the
Implementation of the Hydrogen Economy  

(by relevant ministries, Nov. 2021)

· Clean hydrogen self-sufficiency target
: 34% (2030) and 60% (2050)

· Share of clean hydrogen: 75% (2030) 
and 100%(2050)

· Establishment of hydrogen distribution 
infrastructure (pipeline network, etc.) 
and industrial applications(petrochemicals, etc.) 

·  Establishment of safety standards, etc.
for the entire life cycle of hydrogen 

Yoon Suk-yeol
Administration’s Tasks

· (Task 3) Focus on R&D aimed at 
securing technologies of the future   
such as NPP-linked hydrogen production 

· (Tasks 20, 21, 24, and 28) Prepare a 
foundation for stable production and 
supply of clean hydrogen and pursue 
early commercialization of new energy 
industries for carbon neutrality 

· (Task 75) Foster strategic 
technologies in the hydrogen field

K
e
y
w
o
r
d

Establishment of a hydrogen 
economy roadmap

Preparation of the basis for 
promoting and supporting the 

hydrogen economy

Securing hydrogen technology 
and concretizing goals and 

targets

Securing technologies in the 
hydrogen field

Plan for Creating 
a Clean Hydrogen Ecosystem 

(relevant ministries, Nov. 9, 2022)

· Establish a clean hydrogen supply 
chain and reflect the changing global 
trends related to the hydrogen economy 

· Set policy directions for the top 
three growth strategies

① Growth in scale and scope
② Infrastructure and institutional growth
③ Industry and technology growth
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Enactment of the World’s First Hydrogen Law

Hydrogen economy promotion and policy direction:
Established the world’s first law aimed at fostering the hydrogen industry 

Key Details for the 
Economic Field 

Establish a system to promote the hydrogen economy

· (Master Plan to Implement the Hydrogen Economy) Establishment of 

a master plan for effective pursuit of the hydrogen economy (MOTIE) 

· (Hydrogen Economy Commission) Deliberate on major policies and 

plans related to the implementation of the hydrogen economy 

(overseen by the Prime Minister) 

Fostering and supporting companies specializing in hydrogen

· (Companies specializing in hydrogen) Companies with a certain 

percentage of sales generated in relation to the hydrogen industry

· (Government support) Support for technology development, 

commercialization of excellent technologies, etc.

Creating a foundation for the implementation of the 
hydrogen economy

· (Training of professionals) 

· (Dedicated organizations) Designation of three dedicated 

organizations (safety, distribution, and promotion)

Preparation of manufacturing standards for hydrogen appliances 

Preparation of standards for facilities using hydrogen fuel

· (Manufacture of hydrogen appliances) Establishment of hydrogen 

appliance* licensing and manufacturing standards

*Hydrogen appliances : Fuel cells, water electrolysis equipment, hydrogen extraction

equipment

Korea's Hydrogen Economy and Safety Policy

<Procedure for Hydrogen Appliance Manufacturing Business Operations >

· (Other) Appointment of a safety manager, registration of imported 

products, etc. 

· (Facilities using hydrogen fuel) Facilities where fuel cells are installed to 

use the heat or electricity generated 

· (Safety standards) Safety distance, installation of facilities and safety 

devices, etc.

Key Details for the Safety Field

The world’s first law aimed at fostering the hydrogen industry

Ⅱ. Korean Government's Hydrogen Economy Policy
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Plan for Creating a Clean Hydrogen Ecosystem(Goals & Strategies)
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Measures to Create a Clean Hydrogen Ecosystem(Strategies)
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Build hydrogen 
distribution 

infrastructure

한국의 수소
정책 방향

4대 전략으로

Drive up the 
demand for 
hydrogen

2. Fuel transition of coal-fired and LNG power plants

1. Actively supply heavy duty  hydrogen vehicles such as hydrogen buses 1. Create a liquid hydrogen ecosystem

2. Build infrastructure for generating power with 
hydrogen and ammonia

Strategy 1 Strategy 2

Korea to become 
a global leader

in clean hydrogen 
based on an advanced
hydrogen ecosystem

4 strategies for

Ⅱ. Korean Government's Hydrogen Economy Policy
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한국의 수소
정책 방향

4대 전략으로

Prepare an 
institutional 
framework 

for a 
hydrogen 

market

2. Overseas production of clean hydrogen







1. Domestic production of clean hydrogen





3. Develop the ability to build ammonia-
powered ship/carrier and liquid hydrogen carrier 




Establish a 
domestic and 
international 
clean 
hydrogen 
supply chain



1. Open a hydrogen power generation bidding market in 2023

2. Establish a legal framework for hydrogen 
businesses through the enactment of the 
Hydrogen Business Act





$

3. Prepare a clean hydrogen certification
and operation system





Strategy 3 Strategy 4

Measures to Create a Clean Hydrogen Ecosystem(Strategies)

Ⅱ. Korean Government's Hydrogen Economy Policy

Korea to become 
a global leader

in clean hydrogen 
based on an advanced
hydrogen ecosystem

4 strategies for
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Comprehensive Planfor Hydrogen Safety Management(Background and Progress)

Ⅲ. Korea's Hydrogen Safety Policy

Achievement 1.

Increased budget and 
manpower for building the 

foundation for hydrogen safety 

Achievement 2. 

Successful implementation of
the government’s hydrogen 

policy 

Achievement 3.

Ensuring the safety of 
hydrogen facilities and 

appliances

Project budget: 110 million dollars

Increase in hydrogen professionals

Implementation of the government’s
safety management policy tasks

Laying the groundwork for 
the hydrogen economy and safety

· Budget for building infrastructure and operating 
a hydrogen safety system in promoting the 
hydrogen economy 

< Budget and Manpower by Year (2020-2022) >

· Operate and oversee the task according 
to the Comprehensive Plan for Hydrogen 
Safety Management and ensure successful 
implementation 2020 2022

Billion KRW,
persons
(Total)

2021

24 persons

102.0 B

49 persons

144.0 B
78 persons

145.8 B

Preparation of safety standards for 
hydrogen appliances

Preparation and operation of liquid 
hydrogen testbed standards

· Establish inspection standards and measures 
for hydrogen appliances in accordance with 
the Hydrogen Act

· Prepare inspection standards for facilities 
that use low-pressure hydrogen fuel 

· Proactively ensure hydrogen safety with 
new hydrogen storage and transport measures

① Enactment and enforcement of the world’s 

first hydrogen law (Feb. 5, 2021)

②Designation of hydrogen safety agencies(July 1, 2020, MOTIE)

③ Preparation of detailed safety standards (6 types), etc. 

To emerge as a hydrogen powerhouse with balanced development of hydrogen safety and industry, 
The Comprehensive Plan for Hydrogen Safety Management(Sept. 2019) 

that includes 3 strategies and 12 tasks was announced 

Background
Urgent need to prepare a safety management law and institutions for the construction 
of hydrogen fueling stations, production bases, and other related facilities following the 

announcement the roadmap to promoting the hydrogen economy 
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Hydrogen Safety Management Roadmap 2.0(Background)

Korea's Hydrogen Economy and Safety Policy

Establishment of Hydrogen Safety Management Roadmap 2.0(3 strategies and 10 fields)

centering on clean hydrogen to replace the Comprehensive Plan for Hydrogen Safety Management(Dec. 2019) 

in reflection of the related changes such as government policy, safety management, technical development, etc. 

Announcement of a new direction 
for hydrogen economy policies

Creation of a clean hydrogen ecosystem(MOTIE)

Fostering the domestic hydrogen industry 
into the world’s No. 1(MOTIE)

· Prepare the necessary framework with the 
Hydrogen Business Act, clean hydrogen 
certification system, etc. 

· Establish goals to build blue and green 
hydrogen production bases

· Conduct deregulation to attract private 
investment

· Select seven hydrogen sectors* for 
concentrated support

* ① Water  electrolysis, ② Liquid hydrogen carrier, ③ Trailer, 
④ Hydrogen fueling stations, ⑤⑥ Fuel cells (mobility/power 
generation),   ⑦ Hydrogen turbine

정부정책Government policy

Emergence of products and equipment 
incorporated with new hydrogen technology

정부정책Technical development Safety management 

Introduction of diverse clean hydrogen 
production equipment 

Sharp increases in hydrogen 
production and demand

· Demonstration of new hydrogen production 
equipment for water electrolysis, ammonia 
breakdown, etc. 

· Development of water electrolysis 
equipment such as SOEC and PCEC

· Evident demand for hydrogen for hydrogen 
power generation, hydrogen reduction 
steelmaking, commercial vehicle refueling, etc.

· Establishment of a pipeline network for 
large-scale hydrogen distribution

Comprehensive Plan for Hydrogen 
Safety Management

Ensuring safety for new hydrogen fields

· Prioritization of safety management of 
hydrogen fueling stations and fuel cells, 
which are key infrastructure in the early 
days of the hydrogen economy

· Ensuring safety for utilization of high-
pressure gaseous hydrogen

· Need to ensure the safety of liquid 
hydrogen equipment (valves, vaporizers, etc.)
that has yet to be used in Korea 

· Manage the safety of hydrogen mobility 
other than hydrogen vehicles

Need for safety management due to the 
emergence of new industries 

Ⅲ. Korea's Hydrogen Safety Policy
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Hydrogen Safety Management Roadmap 2.0(Vision & Strategies)
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Strategy 1. 

Proactively create a safe 
ecosystem for clean hydrogen 

Strategy 2. 

Innovate regulations to foster 
the domestic industry into

the world’s No. 1

3 strategies, 10 fields, 64 tasks

Hydrogen mobility & hydrogen
power generation equipment

Clean hydrogen production equipment 

Full-cycle products and equipment 
for liquid hydrogen

Ammonia transport and storage
equipment

Inspection system for newly 
developed technologies

Support for the commercialization of
new technologies related to fuel cells
for hydrogen mobility 

Rationalization of regulations on 
self-fueling, urban fueling stations, etc.

Safety management tailored to 
each hydrogen facility

Capacity building of agencies 
dedicated to hydrogen safety, etc.  

Ensuring the public’s acceptance of 
hydrogen energy 

Strategy 3. 

Perform safety management 
for balanced development of 
hydrogen safety and industry 

Key
Details

Vision
A global leader in the hydrogen economy that keeps the public safe and allows 

enterprises to freely use hydrogen 

(Clean hydrogen) Commercialization and safety management of full-cycle facilities including production, distribution, and utilization

(Regulatory innovation) Improvement of the safety management system considering the characteristics of new industries

(Safety Management) Pursue zero hydrogen accidents through the safety management of hydrogen facilities, etc. 
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Ⅴ. Korea's Major Hydrogen Infrastructure
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Korea's Major Hydrogen Infrastructure

Designation of 14 key infrastructure facilities for testing & certification, 
education & PR, and R&D related to hydrogen and 11 pilot hydrogen cities

Ⅴ. Korea's Major Hydrogen Infrastructure
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Chungnam (3 locations)
Green Hydrogen Testbed & Research Center (Daejeon)

Full-Cycle Hydrogen Product Safety Support Center (Daejeon) 
Hydrogen Gas Turbine Test and Research Center (Boryeong)

Jeonbuk (3 locations)
Hydrogen Appliance Inspection Support Center (Wanju)
Hydrogen Secondary Battery Research Center (Wanju)

High-Molecular-Weight Clean Hydrogen Test and 
Evaluation Center (Buan)

Jeonnam (1 location)
Hydrogen House (Jeonnam)

Gyeongbuk (1 location, Daegu)
Hydrogen Fuel Cell Certification Center (Pohang)

Gyeongnam (3 locations, Busan & Ulsan)
Corporate Support Center for Hydrogen Environment 

Materials and Parts (Miryang)
Hydrogen Ship Technology Center (Busan)

Hydrogen Electric Vehicle Inspection Center (Ulsan)

Chungbuk (3 locations_ Eumseong)
Hydrogen Bus Fueling Station Component Test 

and Evaluation Center 
Liquid Hydrogen Inspection Support Center

Hydrogen Safety Museum 

Pohang

Pyeongtaek

Dangjin

Boryeong

Namyangju

Gwangyang

Ansan

Jeonju/Wanju

Ulsan

Samcheok

FCEV:32,896
HRS:185
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Hydrogen Safety Experience and Education Center

Promotes hydrogen policies on and offline, invites the public to participate in events, and 
operates an experience center to provide experiential learning activities 

Korea's Hydrogen Economy and Safety Policy

Hydrogen Safety Experience and 
Education Center

Chung
buk

Complete

Ⅴ. Korea's Major Hydrogen Infrastructure
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Establishment of a test and evaluation center in line with the growing size of hydrogen vehicles and 
expanded scope of certifications for high-pressure parts and components of fueling stations 

Korea's Hydrogen Economy and Safety Policy

Hydrogen Bus and Fueling Station 
Parts Test and Evaluation Center

Scheduled

Hydrogen Bus and Fueling Station Parts Test and Evaluation Center

Ⅴ. Korea's Major Hydrogen Infrastructure

Chung
buk
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Construction of a test building where performance tests, evaluations, and inspecitons of liquid 
hydrogen parts and components can be performed to ensure the safety of liquid hydrogen products

Korea's Hydrogen Economy and Safety Policy

Liquid Hydrogen Inspection Support Center

Scheduled

Liquid Hydrogen Inspection Support Center

Ⅴ. Korea's Major Hydrogen Infrastructure

Chung
buk
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Establishment of the Hydrogen Appliance Inspection Support Center to perform inspections 
on hydrogen appliances in accordance with the Hydrogen Act 

Korea's Hydrogen Economy and Safety Policy

Hydrogen Appliance Inspection Support 
Center

Jeonbuk

Scheduled

Hydrogen Appliance Inspection Support Center

Ⅴ. Korea's Major Hydrogen Infrastructure
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Thank you for your attention.

Q & A


