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1. Factual information 
 

1.1 Geographical description 
 
Finland is situated in northern Europe between 60 and 75 oN. The climate is harsh with 
an average yearly temperature of 5-6 oC in the southern parts and around 3 oC in the 
northern parts.  
 
The land area is 338,145 km2 of which 68% is forest, 10% water and 8% cultivated 
land.  

 

1.2 Demograhics 
 

The population is 5.2 million with an average density of 17 persons per km2. More than 
2/3 of the population resides in the southern third of the country. 
 
The largest city is the capital Helsinki with some ½ million inhabitants, but the whole 
metropolitan area has about 1 million people. Seven municipalities have a population of 
more than 100,000 inhabitants and in total these represent 32% of the whole population. 
 
The population projection by age group is given in Table 1 indicating an ageing 
population profile and stagnating or decreasing total population over time. 
 
Table 1: Population projection 
  Unit 2010 2020 2030 2040 
Population 1 000 5 310 5 412 5 443 5 367 
0-14 years % 16 16 16 15 
15-64 years % 66 61 58 58 
65- years % 17 23 26 27 

Source: Statistics Finland, Demographic statistics 

 

1.3 Economical situation 
 
The GDP in 2003 totaled 143 billion ¼�RU��������¼�FDSLWD� RI�ZKLFK����� LV� VHUYLFHV��
31% secondary production and 3.5% primary production. The value added in industrial 
production was 32 billion ¼� In early 1990s, the country encountered one of the worst 
recessions during its history. 
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The industry sector provides some 30% of the total GNP. Energy intensive industries 
such as forestry, metal and chemical industry are important. Machinery and electrical 
equipment production are about the same size as the industries mentioned above. Table 
2 summarizes key sectoral information. 
 
Table 2. Enterprise information, 2003. 

Enterprises Personnel Turnover Branch 
      % 1 000   % ¼ mil.  % 

Agriculture, hunting, forestry and fishing 7 640 3,3 20 1,5 2 724 1,0 
Industry 24 964 10,9 404 30,9 105 281 37,1 
Construction 30 803 13,5 123 9,4 16 919 6,0 
Trade 46 561 20,4 236 18,0 94 333 33,2 
Hotels and restaurants 10 126 4,4 49 3,8 4 257 1,5 
Transport, storage and communications 23 097 10,1 149 11,4 23 921 8,4 
Financial intermediation and insurance 3 166 1,4 43 3,3 - - 
Real estate and renting activities 11 810 5,2 27 2,1 5 355 1,9 
Technical services and other business activities 33 481 14,7 164 12,6 15 472 5,4 
Other branches 36 774 16,1 93 7,1 15 820 5,6 
All branches 228 422 100 1 308 100 284 082 100 
   
Size of personnel 
   0-   9 212 428 93,0 319 24,4 48 736 17,2 
  10- 49 13 154 5,8 254 19,4 45 847 16,1 
  50-249 2 265 1,0 228 17,4 53 461 18,8 
250-499 316 0,1 111 8,5 27 597 9,7 
500- 259 0,1 396 30,3 108 441 38,2 

Source: Statistics Finland, Business Register 

Productive forestland is the most valuable natural resource in Finland. Finland also has 
some rich deposits of metallic ores. The indigenous energy sources are biomass and 
hydropower. 
 

1.4 Energy 
 
Because of paper and metal process industry, northern location and sparse populated 
land area, Finland is an energy intensive country. The total energy consumption in 2003 
was 1,487 PJ. The TPES is 35.62 Mtoe, TPES/GDP is 0.21 toe/1000$. Around 70% of 
the energy is imported. 
 
The mix of energy production is perceived quite optimal constituting of different energy 
sources. About ¼ of the primary energy is renewable and domestic energy sources. The 
share of biomass is highest among the EU countries which is explained by the large 
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forestry resources but also by an effective forestry industry (paper and pulp) which is 
able to use e.g. waste products from the forestry processes and to provide an 
infrastructure for biomass utilization. In addition, domestic peat accounts for 6% of total 
energy. CHP and district heating are worthwhile to mention as specific Finnish energy 
“solutions” in addition to maintaining a diversified energy portfolio. 
 
Table 3 summarizes the total energy consumption in the country during 1998-2004. The 
energy use has steadily increased reflecting increased industrial production output, and 
also economic growth. Large fluctuations in the use of different energy sources 2002-
2004 is mainly due to the electricity production and Nordpool market. For example in 
2003, Finnish coal and peat powered power plants operated at full capacity to sell 
electricity to the customers outside Finland. 
 
Table 3. Total energy consumption in Finland. 
 1998 1999 2000 2001 2002 2003 *2004 %
 2000 2001 2002 2003 *2004
Oil 364 366 354 360 366 374 373 25 -3 2 2 2 0
Wood fuel 248 l    273 273 265 283 289 303 20 0 -3 7 2 5
Nuclear energy 229 241 235 238 233 238 238 16 -2 1 -2 2 0
Coal 148 150 149 168 185 245 219 15 0 13 10 32 -11
Natural gas 139 139 142 154 153 169 164 11 2 9 -1 11 -3
Peat 80 71 62 86 89 99 91 6 -12 39 4 11 -8
Hydro power 53 45 52 47 38 34 53 4 15 -10 -18 -11 56
Net imports of electricity 34 40 43 36 43 17 18 1 7 -16 20 -59 0
Other energy sources 15 16 16 19 20 22 23 2 3 14 6 12 2
Total 1 310 1 340 1 327 1 373 1 411 1 488 1 480 100 -1 4 3 5 0
Renewable energy sources 1), % 23.4 24.2 25.1 23.3 23.4 22.4 24.7

l   line across a time series shows substantial breaks in the homogeneity of a series

petajoule (PJ)  
Annual change, %  

1) includes recycled fuels
* preliminary data

 
Source: Statistics Finland, Energy statistics. 
 
 The energy use by sector is presented in Table 4. Its is worthwhile to notice the large 
share of the industries which is about ½ of all primary energy. 
 
Table 4. Energy use by sector in Finland. 

2000 2001 2002 2003 *2004 %

Industry 528 518 535 546 568 50
Space heating 215 235 241 246 239 21
Transport 170 171 175 178 182 16
Other 131 136 138 140 140 12
Total 1 044 1 061 1 089 1 110 1 129 100

petajoule (PJ)  

* preliminary data  
Source: Statistics Finland, Energy statistics 

 

1.5 Electricity 
 
Total electricity supply in 2003 was 85.2 TWh. Nuclear stands for 22, coal 18, natural 
gas 11, hydro power 10, biofuels 10, peat 7, imports 5, oil 2, waste 1, and wind 0 TWh, 
respectively. Figure 1 shows the shares of different supply form. The large share of 
CHP (almost 1/3) in the electricity production is noticeable 
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Figure 1. Supply of electricity in Finland, 2003. source: Statistics Finland. 
 
The peak demand of electricity is around 13-14 GW (Figure 2) and has steadily 
increased.. 

 
 
Figure 2. Peak demand of electricity in Finland, 2003. source: Statistics Finland., Adato 
Energia Oy 
 
 



Finland 6 

The consumption of electricity by sector is shown in Figure 3. The largest user is the 
industry with a share larger than 50%. Paper and pulp industries alone consume 24.7 
TWh/yr. Electric heating represents 13 TWh/yr. 

 
Figure 3. Use of electricity in Finland, 2003. source: Statistics Finland. 
 

1.6 Environmental issues 
 
Energy related emissions have decreased over time except for carbon dioxide emissions 
that continue to raise. Table 5 gives details of air emissions since 1980. 
 
Table 5. Air emissions in Finland 
  Unit 1980 1990 1997 1998 1999 2000 2001 2002 2003 *2004 
Greenhouse gas 
emissions, CO2 eq.  mil. tons . .  70,4 76,0 72,9 72,4 70,2 75,8 77,2 85,5 . .  

Carbon dioxide 1) mil. tons 54,2 53,7 59,9 57,1 56,7 55,0 60,6 62,3 70,4 6 
Sulphur (as SO2) 1 000 t 584 260 100 90 86 76 87 85 98 . .  
Nitrogen oxides 1 000 t 284 285 238 223 218 206 210 211 218 . .  
Particles 1 000 t . .  84 51 49 48 45 45 46 46 . .  
1) Emissions from combustion of fossil fuels and peat. 
* preliminary data 

Source: Statistics Finland, Environment statistics 

The CO2 emissions are probably the main environmental concern in Finland at present. 
The Kyoto targets are clearly exceeded (Figure 4), but partly explained by strong export 
of electricity to the Nordpool market 2003 based on coal and peat. 
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Figure 4. Use of electricity in Finland, 2003. source: Statistics Finland. 
The energy sector’s role in the carbon dioxide trend is clearly shown by the figure 
below. 
 
 

 
Figure 5. CO2 emissions by energy sector. 
 
 
Other environmental concerns related to energy and electricity in particular are the plans 
for new hydro power dams in Lapland which would affect large areas of wildmarks. 
The so-called Vuotos reservoir project was stopped by the high court of Finland a few 
years ago because of conflicts with environmental law, but has been raised recently 
again by its proponents. 
 
Nuclear waste deposits in rock have been approved by the Parliament for the existing 
four nuclear reactors, but raise still occasionally some discussions. 
 
Particle emissions from biomass and noise or landscape intrusion of wind power may 
receive some attention sporadically. Emissions from waste gasification and their 
interpretation (EU-laws) and corresponding electricity production caused stopping of a 
major power plant project in Vantaa close to Helsinki. 
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Environmental issues and emission levels are covered by the Environmental Law and 
local environmental authorities. Building permissions of power plants require strict 
environmental screening. 
 
EU regulations will set now and in the future most of the environmental boundary 
conditions in Finland. 
 

2.  Trends – past, present and future 
 
The share of the electricity in the total energy balance of Finland has shown a steady 
increase over the years (Figure 6). The electricity growth is higher that the growth of 
primary energy. Considering several industrial investment plants, this trend seems to 
prevail in the future as well. The share of industrial electricity use has increased. 
 

 

 
 
Figure 6. Historical development of electricity in Finland. 
 
 

As to the electricity supply sources, almost all hydropower is already exploited. 
Unexploited small-scale hydro could contribute a few hundred MW or at most 1-2 
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TWh/yr. Biomass offers still some potential but is also dependent on the forestry 
industry production plans. CHP is considered important in the future in this context. 
By 2030, new biomass for electricity would be at most 10 TWh. Peat, which is not 
classified as a renewable source but having emissions of the same size as coal, has 
an uncertain future and could mean a drop of 7 TWh of production. Wind power 
resources are good due to long and windy coastal areas, but only around 0.2 TWh is 
in use. The gross potential in off-shore areas in particular is high, or even up to 50 
TWh/yr. Cost of wind is still too high on the open electricity market and requires 
subsidies. 
 
Finland builds a new 1600 MW (10-12 TWh) nuclear power plant at TVO site to 
satisfy mainly future industrial needs. The plant is built and financed by the 
industry. The Parliament favoured construction permission with majority voting. 
Industry spokemen are propagating for 1-2 additional nuclear power plants (10-20 
TWh). Other motives for nuclear are the CO2 emissions and the Nordpool electricity 
exchange. 
 
Natural gas imports from Russia will most likely increase, a pipeline from Norway 
has been discussed but depends on Sweden’s decision to use natural gas and share 
investments. A very crude potential estimate up to 2030 would be a doubling of the 
natural gas use, or 10 TWh more from todays level mainly through CCGT but 
maybe through some distributed electricity generation as well. 
 
Efficiency improvements in electricity use will most likely be important in the 
coming decades as the electricity intensity of the country is high. An estimate of the 
potential would be around 20 TWh but requires strong policy measures. 
 
Finland has electricity exchange with neighbouring countries (Sweden, Norway, 
Russia). In near future, there will be a link to Estonia as well. On a long-term run, 
these networks may be strengthened to enable stronger electricity exchange. The 
Swedish link will most probably be extended. Russia offers potentially large 
electricity import opportunties for Finland, estimated 10-20 TWh, provided the 
connecting links are strengthend and cheap long-term contracts are available. On the 
other hand a strong link to Sweden could mean significant electricity export 
possibilities if Swedish nuclear moratorium proceeds and if a nuclear renaissance 
appears in Finland.  
 

3. Policy – present, future and critical review 
 
The energy policy of Finland has traditionally relied on three factors (in order of 
priority): cheap energy, energy security and environment. In the 1990s, the 
deregulation of the electricity market was the largest single politicial decision. The 
market is completely liberalized. Pricing of electricity transmission is not yet always 
fully transparent and the Energy Market Regulator has occasionally intervened the 
pricing. The Regulator allows a certain return on the network investments as often 
the network owners have a monoploy in their region. 
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A second important event has been integration with the Nordpool electricity 
exchange.Even though just a small part of all electricity goes through the Nordpool, 
the exchange sets the price level for other contracts as well. The nuclear power 
plants owned by industries sell the electricity to their owners to self-costing price, 
the same will apply very much to the new nuclear station. Most utilities have 
sophisticated market instruments to master the price fluctuations. 
 
Since late 1990s the environmental issues have received more attention,  in 
particular the legislation coming from the EU. Emission trading is a widely 
discussed topic. Those not having carbon neutral production blame the emission 
trading system and the huge profits the other are making. The combination of 
Nordpool and emission trading has been claimed to cause a difficult combination 
and PVO utilitity has claimed that the new practice may give insider information to 
some utilities in the Nordpool exchange. 
 
Government energy policy is influenced by the industries meaning that cost factors 
will be given high priority even in the future. The relations to environmental issues 
is somewhat ambivalent – there are strong political opinions to oppose the Kyoto 
second phase if the conditions are not favourably to Finland. Renewable energy 
sources, in particular forestry based, have been and will be supported. So far Finland 
has invested some 1 billion ¼�SXEOLF�PRQH\�LQWR�ELRPDVV�WHFKQRORJ\�GHYHORSPHQW�
and deployment. Wind energy is the second important domestic renewable being 
supported. 
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