
Vantaa Energy’s Power-to-Gas 
project paves the way for  
Finnish technology companies  
to a global export market
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Synthetic carbon-neutral fuels are 
a significant part of the hydrogen 
economy of the future, and they 
will play a key role when pursuing 

a 100% renewable energy system. Synthet-
ic fuels can replace fossil fuels in cars and 
ships, in aviation, and in energy production 
without modifications to the equipment or 
investments in new infrastructure. Power-to-X 
technologies have a huge potential when 

considering the challenge that the whole 
world is facing in the carbon neutralisation of 
energy systems and transport. Finnish export 
companies already have extensive expertise 
in global commercialisation of Power-to-X 
technologies as an export product. Wärtsilä 
is one of these companies. 

Vantaa Energy and Wärtsilä have con-
ducted a joint study on the production of 
synthetic carbon-neutral gas in connection 

with the Vantaa waste-to-energy plant. For 
Vantaa Energy, a key target of the project 
is to enable phasing out of fossil fuels in a 
cost-effective way already in 2026. The inten-
tion is to replace natural gas required in heat 
production with synthetic gas produced in the 
power-to-gas process and also to distribute 
gas for use in transport. Vantaa’s power-to-gas 
project is unique on a global scale in terms of 
its size and technology. 
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The project has excellent potential 
to be the first large-scale power-to-X 
project in Finland. The location enables 
connections between the electricity, 
heating, gas and transport sectors, which 
significantly increases the profitability 

of the project. The project will have to 
meet considerable R&D costs and bear 
the technology risk as the first large-
scale project at a global level. Therefore, 
in order to be implemented, the project 
needs substantial financial support 

despite the benefits of the operating 
environment. In spite of the challenges of 
the first project, power-to-X technology is 
regarded as the answer to future energy 
systems. 

Climate change and favourably priced 
renewable energy are driving a great 
transition in the energy market. Cus-
tomers are expecting increasingly 

faster measures from the energy companies 
in order to promote carbon-neutral and low-
er-cost energy production. The transformation 

Vantaa Energy in a transforming energy market

is accelerated by the ambitious carbon-neu-
trality targets of towns, the state, and the EU. 
Meeting these expectations require clean and 
innovative solutions, which at the same time 
maintain cost-effectiveness and security of 
supply. Vantaa Energy wants to be an agent of 
change in the energy market and it will give up 

fossil fuels already in 2026. Achieving the target 
requires close cooperation between businesses 
and public operators in order to be able to turn 
ideas into practice. The power-to-gas project is 
an excellent example of a solution that makes 
carbon neutralisation in energy production 
possible in Vantaa and elsewhere in the world.
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The synthetic fuels produced with 
power-to-X technologies play a 
key role in the transition to a 100% 
renewable energy system. In the 

power-to-X processes, hydrogen is pro-
duced from favourably priced renewable 
energy and then mixed with carbon diox-

Synthetic carbon-neutral fuels are 
further processed from green  
hydrogen, and they are a key part 
of the hydrogen economy of the 

future. Synthetic fuels can replace fossil 
fuels in cars, ships, aviation and energy 
production without modifications to the 
equipment. This will create a significant 
competitive edge for power-to-X technolo-
gies to carbon neutralise the energy systems 
throughout the world. The competitiveness 
of power-to-X technologies is improved by 
four key market changes:
 
1. The availability of favourably priced  

renewable energy increases
2. The electricity, heat, gas and transport 

sectors become more integrated 
3. Support mechanisms are created for the 

deployment of new technologies
4. The distribution of renewable fuels is wide-

ly promoted

ide. Therefore, power-to-X technologies 
will be an essential part of the hydrogen 
economy of the future. Synthetic fuels can 
be used to replace fossil fuels in road, sea 
and air transport and in energy production 
without extra investments in power pro-
duction equipment or infrastructure. This 

In light of these criteria, Finland has posi-
tioned itself perfectly as a global trailblazer in 
power-to-X technologies. Therefore, it must be 
noted that, of the Finnish export companies, 
Wärtsilä already has extensive expertise that 
enables the building of a power-to-X value 
chain and the global commercialisation of 
power-to-X technologies and end product 
as an export product. This pilot project is 
an opportunity for Finnish power-to-X busi-
nesses to prove that the technology works 
and to reinforce their export opportunities 
throughout the world. Wärtsilä has energy, 
gas processing and maritime business in 180 
countries, and therefore it has the capacity to 
scale a successful project into a global export 
product. Finnish power-to-X growth compa-
nies, such as methane supplier QPower, are 
gaining benefits from a successful reference 
project of a Finnish export company such as  
Wärtsilä when seeking growth overseas.

will speed up a cost-effective transition to 
a carbon-neutral energy system.

The potential market of power-to-X tech-
nologies is global, and Wärtsilä estimates 
that the overall long-term potential of the 
market is up to EUR 2 billion on the basis of 
its system modelling.

Taking leadership in P2X technologies with 
pilot projects can drive substantial growth in 
several different sectors of Finnish business. 
Synthetic fuels provide Finland a significant 
opportunity to export even carbon-neutral, 
synthetic fuels. According to a study by the 
Lappeenranta University of Technology, Wärt-
silä and ST1, it would be possible to produce a 
sufficient amount of synthetic, carbon-neutral 
fuels from the carbon-dioxide emissions of 
Finland’s ten largest pulp mills, together with 
hydrogen produced with electrolysers, to meet 
all transport fuel needs in Finland, as well as 
also having substantial amounts available 
for exports.

The role of power-to-X technologies  
in the global energy transition

Power-to-X technology as a Finnish  
export product
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The key target of the power-to-gas 
project is to enable phasing out of 
fossil fuels by Vantaa Energy in in 
2026. The power-to-gas technol-

ogy is part of the power-to-X technologies, 
producing synthetic carbon-neutral gas by 
utilising raw materials obtained from the 
Vantaa waste-to-energy plant: electricity, 

Operating model of the Vantaa  
power-to-gas project

Technical description and schedule of the project

water and carbon dioxide. The produced gas 
is used for replacing natural gas at heating 
plants, which are needed for heating in the 
coldest winter periods. The production of 
synthetic gas produced with the power-to-
gas technology is almost continuous, and it 
can be stored cost-effectively in the natural 
gas network in order to have a sufficient 

amount of gas available when required. The 
most significant advantages of the project 
are flexibility and energy efficiency: if the gas 
is not needed in energy production due to 
a mild winter, it is used in transport. Waste 
heat produced in the production process is 
utilised with the aid of heat pumps in district 
heat production.

The Vantaa power-to-gas process 
produces carbon-neutral gas with 
electricity, water and carbon diox-
ide in the waste-to-energy plant’s 

flue gases as raw materials. The production 
process of synthetic gas can be divided into 
three parts: 

1. Carbon dioxide capture from flue gases 
2. Electrolysis where water is split into 

hydrogen with electricity

3. Methanation where hydrogen and carbon 
dioxide are combined to make methane 

The produced synthetic gas can be direct-
ly utilised either at a local gas distribution 
station in the Vantaa waste-to-energy plant 
or fed into the natural gas network, from 
where the gas can be used to replace natural 
gas in energy production. The output of the 
fuel produced in the process is 10 MW and 
the output of produced heat is 12 MW. The 

efficiency of the production of the fuel is 46% 
and overall efficiency 90%. 

Utilisation of waste heat in district heating 
is, therefore, a significant facilitator for the 
implementation of the project. 



Raw materials Vantaa Energy  
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Most common Power-to-X processes in the future 

Vantaa Energy Power-to-Gas project 05/2021 © 6

The business model of the project is based on:

1. Savings in replacing fossil natural gas in 
energy production

2. Income from gas produced for transport use
3. Savings in energy procurement in energy 

production as a result of utilising waste 
heat produced in the process.

 

Operating model and operating environment

However, these sources of income are 
not enough to cover the high investment 
costs of the project without substantial 
investment aid.

As the first significant power-to-X project, 
the Vantaa power-to-gas project has to bear 
great R&D costs and technology risk. The 
estimated investment cost of the project is 
EUR 50 million. The project will seek funding 

primarily at the national level but, if neces-
sary, also at the EU level. The project can be 
implemented financially profitably with the 
help of grant funding. 

I n the power-to-X processes, carbon neu-
tral fuels are produced for the needs of 
power plants and different means of 
transport, using water, carbon dioxide 

and carbon-neutral electricity as raw mate-
rials. The most important fuels are hydrogen, 

All transport and energy fuels can be 
produced with Power-to-X processes  
in a carbon-neutral way

methane, methanol, as well as petrol, diesel 
and kerosene. The power-to-gas project of 
Vantaa Energy produces carbon-neutral 
synthetic gas. Due to challenges in storage 
capabilities, the use of electricity and hy-
drogen as energy is challenging on ships and 

planes, and therefore synthetically produced 
methane, methanol and diesel will be the 
fuels of the future on board ships and in 
heavy transport vehicles, as well as synthetic 
kerosene on aircraft.
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The preliminary study of the Vantaa 
power-to-gas project is ongoing 
and it will be completed at the turn 
of the year 2020–2021. The objec-

tive is to start production use of the plant 
at the beginning of 2025, which requires de-
cisions on financial aid at the national level 
during 2021 and at the EU level during 2022.

Schedule of the Vantaa Power-to-Gas project

Read more here: https://www.lut.fi/uutiset/-/asset_publisher/h33vOeufOQWn/content/ 
lut-wartsila-ja-st1-power-to-x-ratkaisut-tulee-nostaa-suomen-energia-ja-ilmastoratkaisujen-ytimeen


