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ABSTRACT 
 

The nuclear option has been included in Finland’s energy strategy since late 1990’s. 
Based on TVO’s application the Finnish Parliament accepted in May 2002 the decision in 
principle to build a new nuclear power plant unit. The main arguments were the growth of 
electricity demand, reduction of CO2 emissions, security of energy supply and reasonable as 
well as predictable electricity price. TVO’s intention is to get the new power plant unit into 
commercial operation at the end of this decade. 

 
1  NUCLEAR POWER IN FINLAND 

 
1.1  Nuclear power plants 
 

Finland is the northernmost member country of the European Union. There are four 
operating nuclear power plant units in Finland: two BWR units owned by Teollisuuden 
Voima Oy (TVO) at Olkiluoto and two PWR units at Loviisa owned by Fortum at Loviisa. 
Nuclear power plant units are listed in Figure 1. Posiva, owned by TVO and Fortum, is the 
third nuclear company and has the responsibility to carry out the final disposal of spent 
nuclear fuel produced in Finland. 

The operating record of the Finnish nuclear power has been good. For instance, the 
average capacity factor of the Olkiluoto plant during last 10 years is 95 percent.  Nuclear 
electricity has been produced also at a competitive price. The operation of the plants has also 
had only a minimum impact to the environment.  

All Finnish nuclear plant units were modernized in the 1990’s. At Olkiluoto, an 
extensive modernization program with total investment costs of 130 million euros was carried 
out in 1995…1998.  As a result of this program, the Olkiluoto units meet most of the safety 
requirements set for new plants in Finland, the electrical output was increased by 18.3 % and 
the technical lifetime was extended, being still at least 40 years from now on.  Moreover, the 
generation cost decreased by more than 10% as a result of the modernization. 
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Loviisa 1 Fortum PWR, 

VVER440 

1977 488 92,1 84,6 

OL1 TVO BWR, ABB 

Atom 

1978 840 97,6 88,7 

OL2 TVO BWR, ABB 

Atom 

1980 840 95,1 88,0 

Loviisa 2 Fortum PWR, 

VVER440 

1981 488 89,0 87,7 

 
Figure 1. Nuclear power plant units in Finland 

 
1.2  Nuclear waste management 
 

The proper management of nuclear waste is a vital part of the responsible and successful 
utilization of nuclear power. According to the Finnish Nuclear Energy Law, no nuclear waste 
can be imported or exported. All nuclear waste produced in the Finnish nuclear power plants 
must be disposed of in Finland. 

The Finnish waste management program can be regarded as one of the most advanced 
in the world. Both power plant sites, Loviisa and Olkiluoto, have in operation a final 
repository for low and medium active reactor waste. Those repositories will be extended, 
when the nuclear wastes from the dismantling of the plants will need to be disposed of.  

Spent fuel is stored in the interim storages on each site. An investigation program for 
spent fuel disposal was started in the early 1980’s. After extensive investigations, Olkiluoto 
was selected the site of the repository. The Finnish Parliament accepted in May last year the 
decision in principle regarding the construction of the repository. According to the long-term 
schedule issued by the Government already in 1983, the first spent fuel will be disposed of in 
2020. All nuclear waste management costs are included in the price of nuclear electricity and 
funded by a national fund administered by the Ministry of Trade and Industry. 

 
2  ELECTRICITY CONSUMPTION AND SUPPLY IN FINLAND 
 

The consumption of electricity has been increasing steadily in Finland. During the last 
decade, the average annual growth of electricity consumption was 2.2%. The demand of 
electricity is expected to grow at a yearly rate of 1.5% until 2010, and further at a yearly rate 
of 1% until 2015. This means that the annual consumption will increase from the current 82 
TWh to almost 100 TWh by the year 2015.  

The electricity consumption per capita is high in Finland due to cold climate, energy 
intensive industry and high living standard. The industry consumes 53 % of the electricity in 
Finland. The high share of industrial consumption maintains a high demand for the base-load 
power. 

The electricity supply in Finland is based on several production forms and fuels. The 
structure of the Finnish electricity supply is shown in Figure 2. Nuclear power has played a 
vital role since the commissioning of current power plant units more than 20 years ago. The 
nuclear production covered almost 40% of total consumption in the early 1980’s. Rapid 
growth of the consumption has decreased the nuclear share to 27% in 2001.  
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Figure 2. Electricity supply in Finland in 2001 

 
Hydropower with the share of 16% is the number two in the Finnish electricity supply 

mix. The hydro capacity can be extended only marginally from the present, because almost all 
potential resources have been protected by natural conservation laws. Coal is still important 
fuel for electricity production and covers 14% of the electricity supply. Building additional 
coal capacity is not a possible option due to the carbon dioxide emissions and the Kyoto 
commitments. The dependence on natural gas, now 10% of primary supply, has been 
growing. The only supply of natural gas to Finland comes via one pipeline from Russia. If the 
reliance on natural gas will be further increased, an additional pipeline would be necessary in 
order to have diversity. In Finland, the role of the renewable energy sources has been 
important for several decades as wood, waste and other biomass have been used with modern 
and efficient combined heat and power production (CHP) technology. Renewable energy 
sources, other than hydro, comprise around 11% of the total electricity production. Finland 
has continuously been a net importer of electricity from the Nordic markets and Russia. The 
share of imported electricity was 12% in 2001.  

 
3  POLITICAL BACKGROUND FOR DECISION MAKING 
 
3.1  Energy strategy report 
 

Advantages and potentials of nuclear power have been taken into consideration in 
official programs regarding the Finnish energy supply for several years. For instance, the 
Energy Strategy Report issued by the Government and accepted by the Parliament in 1997 
includes the following statement: 

”Preparations shall be made for the option that the construction of additional nuclear 
power will actualize. It is also important that corresponding know-how and skills are retained 
in Finland.”  
 
3.2  Climate issue 

 
The climate issue has been taken seriously in the Finnish debate on future energy 

policy. The political agenda of the present Government includes a commitment to meeting the 
targets set in the Kyoto Protocol, and those relating to the burden sharing of the member 
states of the European Union. 

The Parliament accepted in June 2001 the National Climate Strategy Report issued by 
the Government. According to the report, it is necessary to implement a strict energy 
conservation program, and a program for promoting the use of renewable energy sources in 
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order to meet the climate strategy targets. In addition, the growing use of coal has to be 
curbed considerably by replacing it by natural gas, or by building nuclear power plants, or by 
a combination of these two measures. 

 In April 2002, the Parliament decided that Finland will ratify the Kyoto Protocol and 
intends to limit the emission of greenhouse gases so that the average annual emissions in 
2008…2012 do not exceed those of 1990. 

 
4  TVO’S APPROACH IN THE APPLICATION PROCEDURE 

 
4.1  TVO’s study program  
 

In order to investigate the nuclear option, TVO started in 1998 a study program 
consisting among other things of the environmental impact assessments (EIA) for the 
Olkiluoto site and feasibility studies for three boiling water reactor types and three 
pressurized water reactor types. Fortum made the EIA for the Loviisa site. 

The main contents of each feasibility study included 
- comparison of the plant type to the safety criteria issued by the Finnish Centre for 

Radiation and Nuclear Safety (STUK) and to TVO’s main design criteria 
- preliminary location at the sites 
- preliminary project time schedule, scope of supply and cost estimate 
- description of the technical characteristics of the plant type. 
Main conclusions of the study program were as follows: 
- Both Loviisa and Olkiluoto are suitable location sites for a new unit. 
- Several feasible light water reactor types are available. 
- The electricity generation cost of a new nuclear unit is competitive compared to other 

alternatives. 
 
4.2  Application for a decision in principle  
  

Based on positive results of the study program, TVO submitted in November 2000 to 
the Government an application for a decision in principle regarding the construction of 
additional nuclear capacity. 

The decision in principle is the first step in the Finnish nuclear licensing procedure. The 
other two steps are the construction permit and the operating licence. In connection with the 
decision in principle, the Government decides whether the construction of the nuclear facility 
is in accordance with the overall good of the society. If the decision is positive, it needs the 
ratification of the Parliament.  

The object of TVO´s application is a nuclear power plant unit, either of BWR or PWR 
type. The electric output of the unit is 1000…1600 MW. The plant unit will be located either 
at the Loviisa or Olkiluoto nuclear power plant site. The application covers also other nuclear 
facilities needed by the new power plant unit on the site. Regarding fuel and waste 
management, the new unit would rely on the same arrangements as is the case with the 
current units.   

 
4.3  Main arguments for additional nuclear capacity 

  
Main arguments presented in the application for the decision in principle are as follows: 
- New nuclear power plant unit will supply a significant part of the growth of electricity 

demand and replace old coal-fired power plants 
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- Together with renewable energy sources nuclear power will reduce carbon dioxide 
emissions and thereby a new unit makes an important contribution in achieving the Kyoto 
commitments 

- Nuclear power secures a predictable and reasonable electricity price level for households 
and industries 

- New nuclear power plant unit reduces the dependence on electricity import and thereby 
reinforces the security of energy supply. 

 
4.3.1  Demand of electricity 

 
A growing amount of new capacity will be needed in Finland to cover the growth of 

electricity consumption and to replace the existing power plants due to ageing. The demand of 
new capacity will be about 7500 MW until 2020 by a recent study made by the Technical 
Research Centre of Finland. The growth of  the production capacity needed is shown in 
Figure 3. 

Main sources to cover this cap would be extended use of renewable energy sources, 
nuclear power for base-load production and natural gas for combined heat and power 
production.  
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           Figure 3. Estimated demand for power production 
 

4.3.2  Kyoto commitment 
 
The question of how Finland can meet the Kyoto commitment to reduce the greenhouse 

gas emissions has been investigated in the National Climate Strategy Report accepted by the 
Finnish Parliament in 2001. The main results in different scenarios can be seen in Figure 4. 
Conservation of electricity consumption is needed instead of the Business As Usual Scenario 
as well as extended use of renewable energy sources. In addition, it is necessary to replace 
coal by natural gas and to construct more nuclear capacity in Finland.  

It is worthwhile to recognise that the Kyoto Protocol is only the beginning. More 
stringent limitations are needed if the mankind really attempts to restrain the global climate 
change.  
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Figure 4. Development of Finnish greenhouse gas emissions in different scenarios 

 
4.3.3  Cost of electricity production 

 
A recent study by the Lappeenranta University of Technology indicates that in base-

load power production in Finland the generating costs of a nuclear power plant are the lowest 
in comparison with base load generation using coal, natural gas or peat. The cost comparison 
is shown in Figure 5 and it reflects the specific situation in Finland. A new nuclear power 
plant unit would be built at one of the existing nuclear sites. Utilisation of the existing 
infrastructure for operation and maintenance as well as waste management will reduce the 
cost of the new unit. 
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Figure 5. Generating costs of different base-load production alternatives in Finland 
 

Cost structure of nuclear production is favourable from the cost stability point of view. 
The total cost is not sensitive for the variation of fuel cost. Stability and predictability of the 
cost is of vital importance to the Finnish electricity intensive industry. 
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The low variable cost of nuclear generation is especially beneficial in the deregulated 
electricity market conditions. Only plants having variable cost less than the prevailing market 
price are in operation. The situation in Finland during the last years has been such that, due to 
the volatile market price, coal fired condensing plants have been in operation less than half of 
the time and gas condensing plants only occasionally. 

It is obvious that in the future more emphasis will be put on external costs created by 
the power production to the environment, climate and society. In external cost comparison 
nuclear power ranks very well. 
 
4.3.4  Electricity import 

 
Finland is a part of the deregulated and competitive Nordic electricity market. 

Electricity supply in the Nordic countries is dominantly based on hydropower. The 
availability and the price of electricity are highly dependent on the amount of hydropower. 
The difference between a rainy year and a dry year can be as high as 74 TWh, which is almost 
the annual electricity consumption in Finland. This creates uncertainty in the security of the 
Finnish electricity supply and instability of the market price.  

The electricity consumption in the Nordic countries is estimated to outgrow supply in 
around 2005 under normal water conditions. It means, that Finland needs to prepare for a 
situation where even Sweden and Norway have to import an increasing share of their 
electricity. Only possible source of import would be Russia. 

Finland already depends for 72% of its primary energy on foreign imports. More than 
half of that originates from Russia. It contains oil, gas, coal and electricity. In 2001 Finland 
already imported 7,6 TWh of electricity from Russia. This corresponds almost to an annual 
production of one 1000 MW nuclear power plant. It is obvious that the growing electricity 
import from Russia would not be in line with the security of energy supply in Finland. 

 
5  DECISION IN PRINCIPLE AND THE IMPLEMENTATION PROJECT 
 
5.1  Positive decision of the Parliament 

 
After an extensive procedure, including public hearings, statements from various 

organizations as well as appeals to courts, the Government made a positive decision in 
principle in January 2002. The preliminary debate in the Parliament started in February 2002. 
During spring 2002, the Government decision was extensively investigated in seven 
parliamentary subcommittees, which gave their statements to the Economy Committee. This 
committee formulated the final report that formed the basis of the decisive vote in the 
Parliament in May the 24th 2002. The result of the vote was clear, 107 members of the 200-
member Parliament in favour and 92 against ratifying the Government decision. No member 
was absent, nor abstained from voting. 
 
5.2  Implementation project by TVO 
 

TVO has deliberately waited for the decision in principle before embarking on the 
commercial phase of the project. This will be initiated by inviting firm bids from possible 
plant suppliers. TVO’s intention is to do that during the latter part of 2002. After the 
evaluation of the bids and the plant selection, the construction permit application will be sent 
to the Government. This permit is no more subject to debate in the Parliament. The 
implementation phase, including the actual construction work, can be initiated only after a 
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construction permit has been granted. TVO’s goal is to have the new nuclear plant unit in 
operation before or around the year 2010. 
 
5.3  Lessons learned  

 
There are a few facts and arguments that made the positive decision possible. First of 

all, nuclear power plants in Finland have been managed well. The successful modernisation 
projects and the firm waste management programmes reinforced the general confidence in the 
nuclear industry. They demonstrated an advanced approach to nuclear technology and the 
back end management of the nuclear fuel cycle in Finland. More nuclear power, together with 
the increasing use of renewable energy sources, are regarded as the best options for the new 
electricity production capacity in Finland. The strategy based on these options takes 
simultaneously into account environmental protection, climate policy, economics and security 
of supply. As a part of the strategy new nuclear power plant unit is in accordance with the 
overall good of the society. This view is supported by the majority of the Parliament as well 
as by various sectors of the Finnish society. 

One lesson learned from the political decision making process was that the arguments 
for nuclear power must be linked to social welfare and environmental protection. Technical 
and economic arguments are not sufficient in convincing the general public or the members of 
parliament. Bringing the political arguments into public debate was very important before the 
political decision making process in Finland started. This would have been impossible 
without the positive contribution of a wide network of trade unions, regional organisations, 
scientific community, Women in Nuclear and Young Generation. Arguments for nuclear 
power from the power companies and the industry alone are not enough in an open society. 
Public acceptance is gained by understanding. Understanding is gained by open discussion. 
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