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4. Finland 
 

4.1 Households 
There are currently around 2.3 million households in Finland (Table 4.1). Official projections were not 
available, however Nurmela (1996) and the Ministry of Trade and Industry expect the number to rise to 
around 2.7 million by 2025 (MTI, 1997). One-person households account for more than one third of the 
total. Finnish houses are relatively small. They have on average 1.7 rooms per member, compared to an 
average of 2.3 rooms per inhabitant in Denmark (Eurostat, 1998). The average living area was only 77 m2 
in 1995, though this is expected to increase to around 93 m2 per household in 2025 (MTI, 1997). 
 
Although high levels of appliance ownership suggest that Finnish households enjoy high standards of 
living, living standard indicators such as GDP per capita suggest that living standards in Finland are 
actually around the EU average, alongside countries such as the Netherlands, the UK and Italy. Around 
two-thirds of households are owner-occupiers, but one-person households tend to be the least well-off, 
being obliged to devote at least 30% of their budget to rent (Eurostat, 1998). 
 
The Finnish dwelling stock is relatively new, almost half of residential buildings having been constructed 
after 1975. All occupied dwellings have at least double glazing in heated rooms, and more than 60% have 
triple glazing (Statistics Finland, 1998). 
 

Table 4. 1:  Household data (Finland) 

 Year Source 
Number of households 2,340,000 1998 Statistics Finland, 1999 
Number of households in 2010 2,615,000 2010 Nurmela, 1996 
Average household size 2.29 1996 Statistics Finland, 1999 
% 1-person households 36% 1996 Statistics Finland, 1999 
Average floor area 77.1 m2 1995 MTI, 1997 
% owner-occupying households 62% 1994 Eurostat, 1998 
 

4.2 Natural gas 
Although Finland has imported natural gas since 1974, only 1.5% of households were connected to the 
distribution network in 1997 (Table 4.2). The network covers only the south-east and the south of the 
country. Out of a total of 2.2 million households, 31,500 use natural gas for cooking, 1,910 single-family 
dwellings and another 420 apartment buildings have natural gas for heating and hot water. Only around 
100 private households are connected to the natural gas network each year (Maakaasuyhdistys, 1999). 
The Finnish natural gas market differs from that in most other EU countries, since the residential sector 
represents no more than a tiny fraction (0.7%) of total national gas consumption: 70% is due to 
cogeneration in industry and district heating. In 1997, natural gas accounted for 9.4% of total generated 
electricity and almost 10% of the country’s primary energy consumption. This was expected to increase 
by 25% in 1998 due to the construction of several new natural gas-fired cogeneration plants 
(Maakaasuyhdistys, 1998). 
 
Natural gas is expected to continue to play a central role in CHP production into the future 
(Finergy/Sener, 1998; IEA/OECD, 1998a), but the implications of this for the domestic market are 
unclear. In the long term, a precondition for the growth of the Finnish natural gas market will be the 
linking of Finland to the European natural gas network, as the country’s current dependence on a single 
source of supply (Russia) is a major obstacle to further expansion. The natural gas companies Nordic Gas 
Grid and North Transgas Oy are currently studying this possibility (Maakaasuyhdistys, 1998), however 
even under a best case scenario the natural gas pipeline project will take years to carry out (MTI, 1997). 
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Table 4. 2:  Natural gas (Finland) 

  Year Source 
Number of connected households 35,000 1997 Maakaasuyhdistys, 1998 
Proportion of connected households 1.5 1997 Maakaasuyhdistys, 1998 
% Population living in gas supply area 33% 1997 IGU, 1998 
Number of domestic suppliers 42 1999 Gasum Oy, 1999 
 

4.3 Domestic energy market 
Consumption has increased strongly and steadily along with rising standards of living (cf. Table 4.3). 
Since the beginning of the 1970s total energy consumption has risen by more than 50%, alongside a 60% 
increase in the number of housing units. Around one fifth of total energy consumption is estimated to be 
due to domestic heating requirements (Finergy/Sener, 1998). 
 

Table 4. 3:  Fuel consumption profile for the Finnish domestic sector, 1996 

Fuel type TWh % 
Oil 17.6 28 
Electricity 17.2 28 
District heating 15.5 25 
Combustibles, renewables and waste 11.4 18 
Coal 0.6 <0.1 
Natural gas 0.25 <0.1 
Total 62.3 100 

Source: IEA/OECD, 1998b; Eurogas, 1998 
 
 
Almost 70% of domestic energy is used by space heating (Table 4.4). 
 

Table 4. 4: Breakdown of domestic fuel consumption (%) by major end-use* (Finland) 

Fuel type Space 
heating 

Water 
heating 

Cooking Other 

Electricity 29.7 13.0 5.7 51.5 
District heating 79.5 20.5 0.0 0.0 
Oil 83.8 16.2 1.2 0.0 
Wood 92.4 6.4 1.2 0.0 
Natural gas 76.0 19.0 4.9 0.0 
Solid fuels (peat, coal) 86.4 13.6 0.0 0.0 
LPG 19.8 0.0 31.0 49.6 
Other 79.3 19.8 0.0 0.8 
Total 67.6 14.4 2.1 16.0 
* Based on 1995 data 
Source: Statistics Finland, 1998 
 
Around 70 TWh of electricity were generated in 1996, of which an estimated 25% was consumed by the 
residential sector (IEA/OECD, 1998b). The Finnish domestic sector is highly dependent on electricity 
(MTI, 1997)(cf. Table 4.5): Finns are the second largest consumers of electricity per capita in the EU 
(after the Swedes) using approximately 7,600 kWh/household in 1996. Between 1970 and 1990, the 
consumption of ‘household electricity’ (that is, all domestic uses excluding space heating) in Finland 
more than trebled (Melasniemi-Uutela, 1996). Despite this, gross electrical power emission levels are 
well below the EU average because of the large share of CHP, hydroelectric and nuclear power in total 
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electricity generation. The share of nuclear power has been gradually declining, while that of natural gas 
has been slowly increasing (IEA/OECD, 1998b).  
 
The Ministry of Trade and Industry has drawn up energy scenarios extending into the year 2025: The 
Energy Market Scenario (a reference case in which trends in the energy economy are predominantly 
market-based, without national or international policy measures), and energy policy scenarios (EPO’s) 1 
and 2. The EPO’s assume that energy demand must be reduced and the energy production structure 
altered by various policy measures in order to curb CO2 emissions. Under the EMS scenario, electricity 
consumption in the household sector is expected to increase, and high demand will continue to be 
maintained by the anticipated growth in average living area per person. However, the rate of increase in 
demand in the household sector is expected to be slower than in other sectors due to technological 
improvements and taxation. Even under the EPO scenario, total household electricity demand is expected 
to continue to increase at least until the year 2015 (MTI, 1997). 
 
Finland’s domestic prices for electricity and gas are lower than the EU average. In 1996, domestic 
electricity cost 0.092 ECUs per kWh, and natural gas cost 0.013 ECUs per kWh, around half of the EU 
average price of 0.026 (European Commission, 1999). 
 

4.4 Space heating 
Only a tiny proportion of households (according to the Finnish Natural Gas Association, only 0.1% - 
2000 single family dwellings and 420 apartment buildings) use natural gas for space heating 
(Maakaasuyhdistys, 1998). The proportion of electrically heated households is growing, and reached 
24.7% in 1997. Between 70% and 80% of new dwellings constructed during the same year were equipped 
with electric heating (Finergy/Sener, 1998). 93% of households are centrally heated, the majority through 
district heating (Table 4.5) (in Finland, electrically heated water radiators or other heat-accumulating 
systems are regarded as central heating). Almost all non-centrally heated dwellings use firewood in 
stoves. Most additional heating equipment involves the use of wood in a stove (Statistics Finland, 1998). 
 

Table 4. 5: Ownership of space heating equipment by fuel type (% of principal dwellings), Finland, 
1995 

System type  
Fuel type Central Non-central All systems 
District heating 48.2 - 48.2 
Electricity 21.2 - 21.2 
Fuel oil/gas oil 18.0 - 18.0 
Wood 4.7 7.0 11.7 
Natural gas 0.4 - 0.4 
Peat or coal 0.2 - 0.2 
Other 0.3 0.1 0.4 
Total 92.9 7.1 100% 
Additional heating equipment 25.0 
No provision 0.0 
Source: Statistics Finland, 1998 
 
At a household level, space heating accounts for more than half of the total electricity consumption of an 
electrically heated 4-person household. The Finnish Energy Industries Association and Electricity 
Association estimated that around one fifth of Finland’s total national energy consumption and more than 
10% of total national electricity consumption was due to household heating (Table 4.6) (Finergy/Sener, 
1998). 
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Table 4. 6: National energy consumption by residential space heating, Finland, 1995 

Fuel type GWh % share 
Electricity 4,832 13.6 
District heating 11,371 32.0 
Oil 9,015 25.3 
Wood 9,955 28.0 
Natural gas 154 0.4 
Peat or coal 132 0.4 
LPG 14 0.0 
Other 107 0.3 
Total 35,579 100% 
Source: Statistics Finland, 1998 
 
Space heating has become considerably more energy efficient since the early 1970s, and the same rate of 
improvement is expected to hold over the next two decades. The thermal properties of new buildings are 
continually improving, and those buildings which are demolished generally represent the least thermally 
efficient. Because of these factors and the relatively modest rate of growth of the housing stock, the 
Ministry of Trade and Industry expects total energy use for heating to increase by no more than 15% 
between 1995 and 2025, even under the EMS (reference case) scenario. Under the EPO scenarios, this 
increase would be limited to 10% (MTI, 1997). 
 

4.5 Water heating 
In centrally-heated dwellings (i.e. the vast majority), domestic hot water is produced using the same 
energy source as space heating (cf. Table 4.7) (Statistics Finland, 1998). An estimated 38% of households 
owned electric storage water heaters in 1997 (EVA, 1998). 
 

Table 4. 7: Ownership of water heating equipment by fuel type (% of principal dwellings), Finland, 
1995 

Linked to central heating?  
Fuel type Yes No All 
Oil 18.0 - 18.0 
Peat or coal 0.2 - 0.2 
Electricity 21.2 7.1 28.3 
Natural gas 0.4 - 0.4 
Wood 4.7 - 4.7 
District heating 48.2 - 48.2 
Other 0.3 - 0.3 
Total 93.1 7.1 100% 
No provision for hot water 0.0 
Source: Statistics Finland, 1998 
 
At a household level, domestic hot water accounts for around 20% of the total electricity requirement of 
an electrically heated 4-person household (Finergy/Sener, 1998). Table 4.8 gives national energy 
consumption data. 
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Table 4. 8: National energy consumption by residential water heating, Finland, 1995  

Fuel type GWh % share 
Electricity 2,118 28.0 
District heating 2,931 38.7 
Oil 1,742 23.0 
Wood 695 9.2 
Natural gas 39 0.5 
Peat or coal 21 0.3 
LPG 0 0.0 
Other 27 0.4 
Total 7,571 100% 
Source: Statistics Finland, 1998 
 

4.6 Cooking 
According to the Finnish Natural Gas Association, only around 1% of Finnish households (31,300) use 
natural gas for cooking (Maakaasuyhdistys, 1998). Ownership of gas cookers is largely concentrated in 
the Helsinki area (Gasum Oy, 1998). The overwhelming majority of households (99%) have an electric 
oven, but all households use electricity for cooking to some extent (Adato Energia Oy, 1998). The market 
share of gas and electricity for cooking has remained fairly constant over the last ten years and is 
considered likely to remain so in the future (TTS, pers. comm.). 
 

Table 4. 9: Ownership of cookers (oven and hob; % households) by fuel type, Finland, 1995 

Fuel type % households Year Source 
Electricity 99 1998 Adato Energia Oy, 1998 
Natural gas 1.4 1997 Maakaasuyhdistys, 1998 
 
Electricity consumption for cooking was 796 GWh in 1993 (Suomen Sähkölaitosyhdistys, 1995) and 929 
GWh in 1995 (Table 4.10). Natural gas consumption for cooking was 9.6 GWh in 1993 (Helsinkikaasu, 
1998) and 10 GWh in 1995. 
 

Table 4. 10: National energy consumption for residential cooking, by fuel type, Finland, 1995 

Fuel type GWh % share 
Electricity 929 85.2 
Wood 129 11.9 
Natural gas 10 0.9 
LPG 22 2.0 
Total 1,090 100% 
Source: Statistics Finland, 1998 
 

4.7 Appliances and lighting 
In terms of domestic appliances, Finnish households are well-equipped by international standards (Table 
4.11). Households living in blocks of flats tend to have fewer energy-intensive appliances than those in 
terraced or detached single-family homes. In terraced houses especially, each household typically has its 
own sauna stove. In 1990, more than 50% of single person households owned their own washing 
machine.  
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Table 4. 11:  Ownership of domestic electrical appliances, Finland 

Appliance type % households Year Source 
Fridge -   
Freezer 80 1997 Appliance, 1997 
Fridge-freezer -   
Washing machine 83 1995 Statistics Finland, 1998 
Tumble dryer 9 1995 Statistics Finland, 1998 
Dishwasher 41 1995 Statistics Finland, 1998 
Electric sauna 35 1995 Statistics Finland, 1998 
Microwave 74 1996 Statistics Finland, 1998 
TV (colour) 95 1997 Statistics Finland, 1998 
VCR 61 1995 Statistics Finland, 1998 
PC 28 1995 Statistics Finland, 1998 
 
Many individual households saw a great increase in appliance electricity consumption during the late 
1980s, that was mainly due to acquisition of new appliance types, particularly dishwashers and sauna 
stoves (Melasniemi-Uutela, 1996). During the 1980s the efficiency of basic household equipment 
underwent a significant improvement (Nurmela and Ollila, 1993). At a household level, domestic 
appliances (excluding saunas) and lighting account for around 22% of the total electricity requirement of 
an electrically heated 4-person household (Finergy/Sener, 1998). 
 

4.7.1 Sauna stoves 

Finland provides a good example of the impact of culture on appliance ownership and household energy 
consumption. The Finnish household stock is distinguished by high penetration of sauna stoves. In recent 
years, levels of sauna ownership have soared, such that 90% of dwellings (including some flats) were 
estimated to own a sauna in 1998, compared to just under 40% in 1990 (Table 4.13). Around 60% of 
sauna stoves are electric (TTS, 1999). 
 

Table 4. 12:  Ownership of sauna stoves (% households), Finland 

Type  % households Year 
All 39 1985 
All, of which: 39 1990 (1) 
Electric 24 1990 (1) 
Wood 15 1990 (1) 
All 32 1990 (2) 
Electric 35 1995 
All, of which: 90 1998 
Electric 54 1998 
Wood 36 1998 
Source: Statistics Finland, 1998 and 1999; TTS, 1999 
 
A study of 50 four-person households in 1990 found that almost all households made considerable use of 
their saunas, and the majority used it at least three times a week (Melasniemi-Uutela, 1994). This amounts 
to a considerable proportion of household electricity, since during one session of around 1.5 hours, the 
sauna can consume up to 10 kWh (TTS, 1999), which is several times the energy required to heat the 
water for a bath.  
 
Having an electric sauna was calculated to raise household electricity consumption by around 1,000 kWh 
per annum at the beginning of the 1990s (Nurmela and Ollila, 1993). The average power of the appliance 
has been decreasing in recent years, however a Finnish market research company estimated that in large 
households, the sauna could still consume up to 1000 kWh per annum (Suomen Gallup-
Markkinatutkimus Oy, 1998). 
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4.8 Policies and programmes for domestic energy efficiency 
• Residential building codes: There are a number of policy measures in place to improve the thermal 

efficiency of residential buildings. One such programme, RAKET, aims to halve energy consumption 
in new buildings from 1993 levels (IEA/OECD, 1998a). 

 
• Feedback on energy consumption: Most district heating customers have had feedback on their 

energy consumption from the Finnish District Heating Association since the middle of the 1980s 
(this service is included in the costs of district heating). There have also been a number of 
demonstration projects and information campaigns to encourage households to monitor their energy 
consumption. A programme for the inspection of residential boilers have been in place since 1992 
(IEA/OECD, 1998a). 

 
• Information campaigns: There have been frequent government campaigns to promote the efficient 

use of energy in the household. The central actor in these campaigns is MOTIVA (the Energy 
Agency of the Finnish Ministry of Trade and Industry), who implement financial incentives as well 
as disseminating information, for example in 1998 a campaign was launched to encourage consumers 
to replace their old electric cookers with new, more energy efficient models (TTS, 1999). 
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