
As more countries pursue deep decarbonization strategies, hydrogen will play a critical role in global 

energy transitions. The significance of hydrogen will be best observed in harder-to-abate sectors, such 

as those involving steel, chemicals, long-haul or heavy-duty transport, shipping, and aviation. However, 

to decrease emissions, the hydrogen utilized must be low-carbon from the outset—often referred to as green 

hydrogen. As a result, a growing number of countries now have a national hydrogen roadmap or strategy, and 

funds have been dedicated to the acceleration of domestic hydrogen development, especially green hydrogen.

The significance of hydrogen was highlighted at the 2021 United Nations Climate Change Conference 

in Glasgow. Delegates from 32 countries and the European Union agreed to work together to accelerate the 

development and deployment of clean hydrogen and ensure that “affordable, renewable, and low-carbon 

hydrogen is globally available by 2030.” 1 

Although hydrogen is the most abundant element in the universe, it must be separated from other elements before it 

can be utilized. There are three typical methods to produce hydrogen: (1) gray hydrogen, which involves separation from 

hydrocarbon compounds CxHx and often emits CO2 (around 90% of hydrogen is produced mainly from this method), 

(2) blue hydrogen, which uses hydrocarbon methods, but combined with CO2 collection and storage technology, and 

(3) green hydrogen, which electrolyzes water into hydrogen and oxygen without any other byproducts. Hydrogen has 

been a matter of interest in the past without significant impact, but some factors make this time different:

• Governments worldwide have set a target of zero emissions by 2050, and hydrogen is the critical option for 
reducing emissions.2 
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• The decreasing costs of renewable energy 
(RE) and high-efficiency electrolyzers at an 
industrial scale are improving the economic 
attractiveness of green hydrogen. Accelerating 
transitions to RE resources mean greater 
variability, which has created a demand for 
more long-term energy storage. Due to its 
unique characteristics to serve as a medium 
for energy storage, hydrogen can resolve the 
strains created by RE variability, as well as 
assist with energy transport. 

• Historically, electrolysis has required so much 
electricity that producing hydrogen did not 
make sense because the total cost was too high, 
and the efficiency was low. Recently, the excess 
electricity from RE is significant for the grid 
and can be used to electrolyze water, storing 
electricity in the form of hydrogen. 

As a result of these factors, hydrogen and 

hydrogen-based fuels are now projected to meet a 

sizable share of final energy demand in 2050, up from 

virtually nothing today. To make this target possible, 

the following challenges need to be solved:

• Electrolyzer, storage, and energy costs for the 
liquefaction of hydrogen must continue to be 
reduced to an affordable level. 

• Storage, transportation, and distribution 
infrastructure for hydrogen must be developed.

• The hydrogen industry must have a global 
supply chain. 

This essay will examine the hydrogen scenario in 

Vietnam, which is at an early stage, as well as in the United 

States, which has a more developed hydrogen industry. 

It will then conclude by considering policy options for 

accelerating the hydrogen industry in Vietnam based on 

the key lessons from the United States.

Hydrogen in Vietnam

The hydrogen market in Vietnam could reach 

$100 billion in 2035 and $1,200 billion in 2050, 

while demand could reach 22 million tons per year 

in 2050.3 By replacing fossil fuels with hydrogen, 

Vietnam could reduce CO2 emissions by 5.4% and 

create 62,000–92,000 jobs every year. To realize this 

scenario, domestic policy, as well as participation 

from foreign corporations, becomes increasingly 

critical for the hydrogen energy market in Vietnam. 

According to other countries’ experiences, a 

hydrogen development roadmap is crucial to realize 

the future of hydrogen in Vietnam. This roadmap 

must forecast the demand in its domestic market as 

well as in the foreign market until 2050 (together 

with the plan for achieving net zero by 2050).4 Aside 

from the efforts by the Vietnamese government, 

foreign aid will also play a key role. The main 

German development agency GIZ has sponsored 

hydrogen policy adviser units in Vietnam through 

the domestic consulting department, which is the 

Institute of Energy (in cooperation with professional 

consultants from Ireland). Several offshore wind 

and hydrogen companies from England, such as 

OWC, also set up a representative office in Vietnam 

to construct a hydrogen development strategy. 

By replacing fossil fuels with hydrogen, Vietnam could 

reduce CO2 emissions by 5.4% and create 62,000–92,000 

jobs every year.
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Furthermore, international enterprises are actively 

involved in hydrogen-related activities in Vietnam. 

In October 2022, the Vietnam Initiative for Energy 

Transition conducted research and held a workshop 

to explore the potential of the domestic hydrogen 

industry. To enhance grid flexibility in high-

renewable energy systems, innovative technologies 

like flexible operating generator systems were 

introduced. In November 2022, Wärtsilä, a Finnish 

manufacturing company, introduced an internal 

combustion engine capable of burning hydrogen 

and natural gas simultaneously, contributing up to 

10% of power generation in simple-cycle, natural 

gas turbine (SCGT) factories. An event hosted by the 

Visionary Private Equity Group in November 2022 

also featured presentations from hydrogen producers 

on co-burning systems.

Constructing a hydrogen demand market 

in Vietnam is crucial for affordable, large-scale 

production. At the moment, the price for electricity 

generation via hydrogen is much more expensive than 

the traditional method. However, by utilizing surplus 

renewable energy to generate hydrogen for serving 

as an energy carrier, the production cost can be 

lowered to a more reasonable price. A GIZ-supported 

project evaluated the hydrogen cost in Vietnam, 

projecting it to be 1.25–1.50 euros per kilogram (kg) 

by 2050, a significant improvement over the current 

cost of 2.76–4.60 euros per kg. Vietnam possesses 

advantages such as a high ratio of renewable energy, 

low financial risk, and the potential for establishing 

sales relationships with neighboring markets. It has 

the potential to compete as an exporter of hydrogen 

to large markets such as Japan or South Korea.

Demand for hydrogen in Vietnam. Vietnam 

currently has a small market for hydrogen due to its 

prohibitively high cost and difficulty in transporting. 

Hydrogen is produced and used onsite at oil refineries 

and fertilizer plants with a total capacity of 500 

kilotons per annum.5 Small amounts of hydrogen 

are used for the steel, glass, electronics, and food 

industries. Hydrogen-related industries include oil 

refining, fertilizer production, power generation, 

transportation, steel, and cement. 

Blue hydrogen is limited in development in 

Vietnam due to gas scarcity, while green hydrogen is 

encouraged to develop widespread gas transportation 

infrastructure that can be used for transporting 

hydrogen in Vietnam. According to PetroVietnam 

(PVN), by 2025 the cost of producing blue hydrogen 

and green hydrogen in Vietnam will still be 1.3 and 2.1 

times as high as gray hydrogen. Most of the hydrogen 

stock is being used in the refinery and petrochemical 

industries, and a minor amount (0.5%) of Vietnam’s 

total hydrogen demand is used in steel, electronics, 

and food factories.6 According to Vietnam’s Hydrogen 

Energy Development Strategy, the country’s green 

hydrogen production and utilization will aim to 

achieve the following objectives:

• Increase green and blue hydrogen production by 
100,000–500,000 tons/year in 2030 and 10–20 
million tons/year in 2050.

• Increase the application of hydrogen across all 
industries (electricity, cement, chemical, and 
steel production), as well as transportation 
(integrating fuel cells).

Vietnam’s green hydrogen policy. As mentioned 

earlier, Vietnam currently has a small market for 

hydrogen. However, after realizing the importance of 

hydrogen for the future, the government has proposed 

a more structured orientation for the country’s 

hydrogen transition. It has forecasted that the total 

energy demand for hydrogen will reach 152 tonnes of 

oil equivalent (TOE) in 2035 and 11,661 TOE in 2050 

within the high scenario.7 
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To maintain the power balance, Vietnam will 

promote hydrogen to replace fossil fuels steadily 

over time. The coal industry will also produce 

hydrogen with the carbon capture method instead 

of the traditional process. Moreover, to achieve zero 

carbon emissions in 2050, Vietnam is planning to use 

biomass, ammonia, and hydrogen as energy sources 

along with traditional fossil fuel sources in 2028, 

steadily raising green energy use and finally attaining 

the target in 2035. 

To realize this development plan for energy, the 

government has proposed several hydrogen factory 

projects. For example, the Green Solutions Group 

decided to invest 19,500 billion Vietnamese dong 

in Ben Tre’s green hydrogen factory, which is the 

first green hydrogen factory in Vietnam that will be 

operational in 2024.8 Another project that has been 

proposed is the construction of a green hydrogen 

center in Quang Tri with a total of 75,600 billion 

Vietnamese dong in investment. This center consists 

of several source production factories, such as solar, 

wind, and hydrogen/ammonia.9 

Aside from investing in hydrogen facilities, the 

Vietnamese government is also focused on promoting 

the development of hydrogen technology. It has launched 

long-term research programs for improving hydrogen 

production, storage, transportation, distribution, and 

consumption. One project entails research cooperation 

between the Vietnam Petroleum Institute and the 

consulting and solutions corporation GIGON from 

Germany for producing green hydrogen from offshore 

wind farms.

Regarding the policy framework, the Vietnamese 

government promulgates resolutions supporting the 

development and application of hydrogen, such as 

carrying out technological research and developing 

a number of experimental projects; prioritizing 

several cutting-edge technologies for development 

investment, including hydrogen energy technology; 

developing and implementing a roadmap for 

transitioning to clean fuels for vehicles; and creating 

legal corridors strong enough to support research 

into green fuel technologies such as green hydrogen, 

ammonia, and biofuels. Vietnam’s Hydrogen Energy 

Development Strategy approved by the prime minister 

in February 2024 aims to develop hydrogen energy 

production, infrastructure, and usage across various 

sectors to ensure energy security, reduce greenhouse 

gas emissions, and promote a green economy.

Hydrogen development orientation to 2030. By 

implementing its commitments from the 26th United 

Nations Climate Change Conference (COP26), the 

Vietnamese government has gradually developed the 

following policy orientations:

• Increasing R&D for renewable energy, 
including hydrogen in the transportation and 
energy sectors.

• Replacing fossil fuel with green hydrogen in 
various industries such as transportation. 

• Adding a scenario that heavily utilizes hydrogen 
to meet Vietnam’s net emission reduction target 
from COP26 in the Master Power Plan 8 and the 
National Energy Plan.

Hydrogen development orientation from 2030 to 

2050. The needs and goals of hydrogen development 

are clearer in some of the following documents. 

The first document is the “Draft National Strategy 

on Climate Change.” In the period to 2050, energy 

demand is expected to increase from 2030 to 2035 

through the following developments: 

• Hydrogen replaces the powdered anthracite 
coal sprayed into blast furnaces. Hydrogen 
will replace coal by 100% by 2050. 

• Hydrogen begins to be used to replace coal in 
steel production. 

• Hydrogen begins to be used instead of diesel 
oil and natural gas in industries (except in 
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brick, cement, iron, and steel). The percentage 
of hydrogen replacements will increase to 
100% by 2050. 

• Hydrogen begins to be used as an alternative 
measure for fossil fuels such as diesel oil in 
passenger transport by road, rail, and inland 
waterways; fuel oil in sea transport; and jet 
gasoline in air transport. The rate of alternative 
hydrogen use will increase to 100% by 2050. 

The second document is the “Power Planning VIII”:

• In 2050, the majority of thermal power station 
fuels will be changing into biomass, ammonia, 
and hydrogen.

• The fuel of coal-fired and thermal power plants 
will be converted: (1) all coal-fired power plants 
will steadily change to biomass and ammonia 
aside from coal after twenty operating years, 
and will be replaced completely in 2050, (2) all 
gas power plants are expected to begin using 
hydrogen along with coal, or switching to 
100% hydrogen if the cost of the hydrogen 
production becomes more affordable, and 
(3) green hydrogen and ammonia produced by 
renewable energy demand for replacing coal 
are forecast to reach 23 million tons in 2050. 

• The development of renewable energy for self-
consumption will be prioritized over selling to 
the main grid (e.g., producing green hydrogen, 
ammonia, and chemicals).

• Renewable energy sources will be prioritized 
for unlimited development based on ensuring 
national defense and energy security and 
bringing about high economic efficiency. 

In conclusion, although Vietnam does not 

currently have a solid policy for hydrogen, it 

has shown great interest in developing domestic 

hydrogen resources and believes that hydrogen will 

play a significant role in the energy storage market in 

the future. To promote the development of hydrogen, 

the government has adopted various measures, 

including investment in hydrogen-producing 

facilities and the deployment of research programs as 

effective methods for hydrogen production, storage, 

transportation, distribution, and consumption.

Hydrogen Policies in the United States

The United States is among the leading countries 

in researching and developing hydrogen energy. The 

U.S. Department of Energy’s funding for hydrogen 

and fuel cells has increased from $100 million to 

$280 million per year, with approximately $150 

million per year since 2017.10 The funding is required 

for more research, development, demonstration, and 

deployment of hydrogen technologies, as well as to 

improve competitiveness and performance. Directing 

capital to hydrogen is key to enabling its growth in 

the United States.

The United States has a clear vision for its domestic 

hydrogen economy, which could generate an estimated 

$140 billion per year in revenue and create 700,000 

total jobs by 2030. By 2050, it could increase to $750 

billion per year in revenue and support 3.4 million 

jobs.11 Moreover, hydrogen in the United States 

could provide significant environmental benefits 

and improve air quality. Hydrogen has already been 

widely deployed across various U.S. sectors, including 

transportation, building, industrial processes, power 

storage, and power systems.

In the U.S. government’s ambitious scenario, 

hydrogen demand could reach 17 million metric 

tons by 2030 and 63 million metric tons by 2050.

As a result, the Department of Energy created the 

Hydrogen Program to provide R&D strategies for 

hydrogen and related technologies.12 In June 2021, 

it also launched the Hydrogen Shot program, which 

invests in emerging clean hydrogen technologies.13  

The goal of this program is to make the cost of 

hydrogen $1 for 1 kg for industrial and stationary 

power generation applications in the next decade. 
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The program addresses key challenges to achieve 

these targets, such as reducing costs and improving 

the performance of hydrogen production, delivery, 

and storage, thereby overcoming the technology and 

market barriers that reduce the opportunities for 

exporting hydrogen.

More broadly, the U.S. hydrogen roadmap is 

divided into three phases: 2023–25, 2026–30, and 

beyond 2030. 

• 2023–25. The target of this phase is developing 
large-scale hydrogen production while 
reducing cost. The first large-scale hydrogen 
production plant will use water electrolysis 
from renewables and gas reforming with 
renewable natural gas. As a result, the 
production costs will fall, enabling new 
applications. At the end of 2025, total hydrogen 
demand could reach 13 million metric tons 
across applications.

• 2026–30. In this phase, hydrogen use 
across the United States will increase in 
transportation and backup power while 
decreasing in infrastructure. By the end of 
this phase, hydrogen demand is expected to 
top 17 million metric tons across applications. 
To reach the target, the annual investment is 
estimated to increase to $8 billion by 2030.

• Beyond 2030. After 2030, the U.S. government 
forecasts that the cost of hydrogen will be equal 
to fossil fuel prices across domestic regions 
and industries. The United States will have 
the highest revenue for hydrogen globally, and 
the U.S. hydrogen industry could reach $750 
billion per year by 2050, including demand for 
63 million metric tons.

Policy Options for Vietnam

Numerous countries have developed national 

strategies on hydrogen, including plans to develop 

and build green hydrogen value chains (production, 

compression, storage, and transportation), as in the 

U.S. case analyzed above. To realize its ambitions 

for hydrogen and achieve the goal of zero carbon 

emissions, the government and enterprises in Vietnam 

should consider the following policy options.

• Roadmap. Launch a national hydrogen 
development project or program; set long-term 
goal about green hydrogen to lower the financial 
risk of investors; and scout strategic partners in 
exporting green hydrogen.

• Incentives. Develop and operate a domestic 
emissions trading system market and 
offset mechanism to help and promote the 
development of the green hydrogen value chain; 
apply financial rules that are favorable for green 
hydrogen, such as reducing the tax for device 
importing and prioritizing a land tax; and apply 
a price mechanism for electricity purchases 
supporting green hydrogen-based generators.

• Technology standards. Develop monitoring 
procedures and international standards for 
green hydrogen production, storage, and 
consumption; develop technical standards and 
guidelines for safety in the hydrogen value 
chain during the production, storage, and 
transportation of hydrogen/green hydrogen; 
prioritize comprehensive science and technology 
activities in the green hydrogen value chain, 
focusing on various fields to identify deployable 
technologies for Vietnam; build green hydrogen 
research and production facilities; and promote 
training and technology transfer activities to 
receive new technologies.

On-grid solar and wind power with improved storage 

systems over green hydrogen production and its derivatives 

like ammonia will be a priority for power generation.
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• Market/labor. Focus on essential conditions for 
green hydrogen industry development, such 
as the level and cost of electrolysis technology, 
the price of RE, water source, land availability, 
environmental safety regulations, and qualified 
human resources; create green hydrogen 
demand in the economy; develop production 
infrastructure, such as an electricity grid for 
distributing green hydrogen; develop carbon-
pricing mechanisms to increase competitiveness 
for green hydrogen; and develop human 
resources in green hydrogen. 

For the power generation and energy industries, 

demand for green hydrogen is expected to increase. 

As this happens, Vietnam will need to improve the 

cost-effectiveness of hydrogen, especially when using 

green hydrogen as an alternative fuel for power 

plants. To do so, it should consider the following 

policy factors:

• Renovating gas-fired power plants with green 
hydrogen blended with liquefied natural gas 
(LNG) (over 10%–15%) is costly. Hence, the 
future use of hydrogen in thermal power 
generation must be thoughtfully evaluated and 
deemed feasible only if it matches or surpasses 
the cost of coal and LNG.

• On-grid solar and wind power with improved 
storage systems over green hydrogen production 
and its derivatives like ammonia will be a 
priority for power generation.

• The global value chain for green hydrogen is 
growing, and affordable supply is anticipated 

from countries with the lowest renewable 
energy costs. Given these trends, Vietnam could 
consider exporting green hydrogen sources.

• Conducting in-depth studies and pilot 
projects will be critical to realize the reality of 
green hydrogen.

Vietnam and many other countries around 

the world are optimistic about the prospects for 

developing the hydrogen industry to realize their 

goals for reducing emissions. The demand for 

hydrogen in the industrial sector will increase, 

and the Vietnamese government is keen to mostly 

satisfy this demand with green hydrogen. To achieve 

this goal, it has already implemented many policy 

initiatives, conducted scientific research, and begun 

construction of pilot projects in the hydrogen 

industry. As it continues along this path, Vietnam will 

benefit from the lessons for  hydrogen development 

that it has learned from other countries, especially 

the United States, where investment capital in this 

field is large. •
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