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Fusion energy is a CO2-free nuclear energy source
with low environmental impact using ubiquitous
fuels. Fusion electricity together with other energy
sources could meet predicted energy supply short-
ages. On the basis of current research, fusion elec-
tricity using magnetically confined plasmas could
be available in the second half of the century. ITER
is the key facility in this strategy and the DEMO
design, as well as the research and development
(R&D) will benefit largely from the experience
gained with ITER construction and operation. 

“Finland is considered as a well-
respected partner in the European
fusion programme and therefore has
committee members and leaders in
many of the key positions.”

EUROfusion Consortium is an organisation imple-
menting the EURATOM fusion research programme
in parallel to ITER construction. Finland joined the
EURATOM fusion programme in 1995 when Finland
became a member of the EU. Through participation
in the European fusion programme the national
objective was to develop critical competence net-
works to major European organisations involved in
developing fusion energy. As a small country Finland
concentrated its efforts on a small number of focus
areas, plasma physics, material science, novel steel
structures and remote handling. In 2004 Finland was
chosen to host a remote handling laboratory, ITER
Diverter Test Platform 2 (DTP2) in Tampere.

FINNFUSION CONSORTIUM
During Horizon 2020, the FinnFusion Consortium
was established in 2014 to replace Association

Euratom-Tekes. VTT Technical Research Centre of
Finland Ltd is co-ordinator in the FinnFusion 
Consortium and science/technology universities
and private companies are also members in the
consortium. FinnFusion Consortium is linked to
EUROfusion Consortium via VTT. The roles of fund-
ing organisations and other key stakeholders are
described in the FinnFusion organigram in Figure 1.

The FinnFusion Consortium focuses on two 
centres of excellence, fusion power plant analysis
and remote handling explains Dr Tuomas Tala. An
essential objective of FinnFusion is the transfer of
skills to industry. With this position, Finland remains
strong in European fusion research and will take
advantage of the synergy between fusion and fis-
sion expertise and their current separate networks.

The main goal of the Power Plant Analyses and
Materials and Remote Handling R&D Centres of
Excellence within FinnFusion are the following:

• Foster the growth of expertise in fusion plant
operation; know-how transfer to Finnish decision
makers, industry involving SMEs, research units,
universities and the public;

• Lead experiments in present fusion research facil-
ities at ITER, JET (UK), ASDEX-U and W7-X (DE),
DIII-D (General Atomics, US), C-Mod (MIT, US);

• Exploit the synergy between fusion and fission
R&D, such as requirements and specifications
for the ITER fusion plant simulator, radiation and
reactor safety, the design phase of the so-called
Early Neutron Source (for neutron resistant
material project);
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• Develop new technologies (e.g. surface processing
techniques) and advanced materials (incl. steels)
for fusion power plants;

• Develop systems engineering and remote han-
dling skills. Systems engineering is a key method
for upgrading all kinds of industrial activity.

The main achievements of the Finnish Fusion 
Programme (presently FinnFusion) in 1995 to
2016 can be summarised as follows:

Starting from scratch in 1995, the R&D program
has developed to the level of about 50 ppy/a, with
around 150 internationally well-networked fusion
experts involved in more than 30 companies 
and 6 research organisations. This has enabled
Finland to win ITER procurements, to learn and

upgrade its competences, and to create networks
both within industry and research organisations.

After long-term investment in relevant R&D by 
various FinnFusion activities, Finnish companies
and research organisations have gained access to
several large international consortia responsible
for ITER procurements. 

THE CHARACTERISTICS AND FUTURE 
OF FINNFUSION 
Finland is considered as a well-respected partner
in the European fusion programme and therefore
has committee members and leaders in many of
the key positions.

The peculiar and unique feature in FinnFusion,
among the other European fusion research units

Figure 1: Organigram of the Finnish participation in the European fusion activities
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is the strong involvement of technology and 
industry in all fusion energy related activities. One
example is the Diverter Test Platform 2 laboratory
hosted by VTT and located in Tampere. In fact,
there is knowledge and expertise on fusion 
technology in around 30 Finnish companies and
FinnFusion is focusing more than half of its fusion
research efforts on fusion technology and engi-
neering related topics. In recent years, the fusion
and fission research and existing industry around
the fission infrastructure have been brought closer
to each other and fruitful connections and synergy
effects have been established. 

“Starting from scratch in 1995, the
R&D program has developed to the
level of about 50 ppy/a, with around
150 internationally well-networked
fusion experts involved in more than
30 companies and 6 research organ-
isations. This has enabled Finland to
win ITER procurements, to learn and
upgrade its competences, and to
create networks both within industry
and research organisations.”

The other special feature in FinnFusion is the
close collaboration of all participating members,
including the research laboratories, funding agen-
cies, authorities and private companies. Therefore,
as all bodies involved have a common goal in the
organigram presented in Figure 1, the FinnFusion
is an organisation functioning in an efficient way. 

ITER is a unique, and probably the most challeng-
ing scientific and technological project ever accom-
plished on earth. Participation of FinnFusion in a
very large international programme has major 
scientific, technological and economic benefits. For
Finnish industry and the research units, the ITER
Project is an effective platform for developing
expertise, networking and prestige. The level of

new skills, technologies, expertise and networks
are immeasurably high – FinnFusion must be
proactive in exploiting all the benefits from the 
project. FinnFusion is well adapted to the ongoing
change in the international trend from academic to
project-oriented work. Strong connection to nuclear
technology in line with the industrialisation of fusion
is being established right now.

The future challenge is to further exploit these
international networks and expertise to national
benefits. In particular, the greatest challenge right
now is to find national funding to complement the
EU funded projects. FinnFusion is now at an all-
time high of its life cycle in terms of the number of
research activities, numbers of organisations
involved and the magnitude of EU level funding –
the future lies in the hands of national funding
bodies and authorities on which level the national
funding allows FinnFusion to harness the fruits of
the hard work in future.

Dr Tuomas Tala
Head of the Fusion Research Unit
VTT Technical Research Centre of Finland Ltd
tuomas.tala@vtt.fi
www.vttresearch.com
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Finland’s long-term goal is a carbon-neutral
society. This objective will not be easy to
reach, but we believe that it is possible to

achieve by 2050. The challenge is particularly
huge in the energy sector. Approximately 80% of
all greenhouse gas emissions in Finland come
from energy production and consumption, when
energy used for transport is included. Much of this
is due to the cold climate and long distances as is
widely known.

In addition to a carbon-neutral society, Finland’s
energy policy focuses equally on safeguarding
energy supplies under all conditions and maintain-
ing and improving the nation’s ability to compete
in international markets. All these 3 goals must be
kept in balance on this journey.

HOW TO BECOME CARBON-NEUTRAL 
In 2014, a Parliamentary Committee on Energy and
Climate Issues published an “Energy and Climate
Roadmap 2050”. The roadmap focuses particularly
on energy production and energy systems/infra-
structures, energy consumption, other sectors, and
cross-sectoral activities. In order to meet the targets
set for reducing emissions, the energy system must
be changed virtually emission-free by 2050. In work-
ing towards the goal of reducing greenhouse gases
by 80–95%, Finland must in any case increase the
use of renewable energy sources – particularly
domestic bioenergy – and capitalise on the potential
of increasing energy efficiency and developing
cleantech solutions in all areas of industry. 

The Paris Agreement on Climate Change requires
that during the latter half of the century the emis-
sions and carbon sinks must be in balance.
Regarding in physical terms, this balance can be

reached even sooner, by 2045, in Finland. This is
when our forests would sequester all the fossil
emissions generated in Finland. In the international
context this would place Finland among the highly
ambitious countries.

MEETING THE 2030 ENERGY AND 
CLIMATE TARGETS 
The Finnish Government approved the National
Energy and Climate Strategy to 2030 on 24
November 2016. The National Energy and Climate
Strategy outlines the actions that will enable 
Finland to attain the targets specified in the 
Government Programme and adopted in the EU
for 2030, and to systematically set the course for
achieving an 80−95% reduction in greenhouse
gas emissions by 2050.

According to the guidelines, the share of renew-
able energy of final energy consumption will rise
to over 50% in the 2020s. The long-term goal is
for the energy system to become carbon neutral
and to be strongly based on renewable energy

Carbon neutrality: Phasing out
coal by 2030 in Finland

Riku Huttunen, Director General, Energy Department at the Ministry of Economic
Affairs and Employment shares Finland’s ambition to achieve carbon neutrality

Riku Huttunen



sources. In addition, the possibility to move into an
economy completely based on renewably energy
in 2050 has been assessed.

Finland aims to phase out the use of coal for energy
during the 2020s. New power plants or replacement
investments that are based on burning coal must
not be made. The complete discontinuation of using
coal for energy will require strong tax steering or
legally prohibiting the use of coal. During the current
government term, a proposal will be prepared for
an act on the transition period of discontinuing the
use of coal as an energy source by 2030, taking
into account aspects related to the continuity and
security of energy supply and emergencies.

Measures to reduce emissions in transport involve
mainly road transport, where there is the largest
potential for emission reductions. The share of
transport biofuels will be increased to 30%. The
goal is for Finland to have a minimum total of
250,000 electric vehicles and a minimum of
50,000 gas fueled vehicles by 2030. The energy
efficiency of the transport system will be improved
e.g. by developing new transport services, influ-
encing modes of travel and transport and utilising

intelligent transport methods. Domestic production
of advanced transport biofuels using by-products
of forest industry and forest chips will increase
notably.

The domestic use of imported oil will be halved
during the 2020s, i.e. petrol, diesel, fuel oil as well
as jet fuel and kerosene, compared to the total
amount of energy in 2005. The greatest non-ETS
sector reductions in emissions will be achieved in
the transport sector. These operations will then
directly reduce the energy use of oil. Also, meas-
ures proposed for the individual heating of build-
ings and for machinery are targeted to reducing
the usage of oil.

Riku Huttunen
Director General of the Energy Department
Ministry of Economic Affairs and Employment
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“WE PAVE THE WAY FOR 
THE FUTURE BY DEVELOPING
NEW SMART TECHNOLOGIES,
PROFITABLE SOLUTIONS AND
INNOVATION SERVICES.”
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