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3. Denmark 
 

3.1 Households 
Denmark has just under 2.5 million households (Table 3.1) (Statistics Denmark, 1999). These households 
have the smallest average number of people in the EU: 2 persons per household in 1996, compared with 
the EU average of 2.5 (Eurostat, 1998). Denmark does not produce official projections of future 
household numbers, but the number of households is not expected to increase greatly up to 2030 (DEA, 
1995). Euromonitor data match official historical data closely, and their projections may be an acceptable 
substitute. According to the 1991 census, one-person households already accounted for 34% of all 
households by 1991 (Eurostat, 1998). On the basis on current demographic trends, the Danish Energy 
Agency predicted that there would only be a slight increase in new build up to 2030. Over the same 
period only a small proportion of the present stock will be renovated or demolished, therefore the quality 
of the current housing stock will play a decisive role in future demand (DEA, 1995). 
 
In 1997, Denmark had the highest index of GDP per capita (apart from Luxembourg) in the European 
Union, and significantly above the EU-15 average. Income disparities are relatively low, compared to (for 
example) Spain, the UK and Portugal.  
 

Table 3. 1:  Household data (Denmark) 

 Year Source 
Number of households 2,423,208 1999 Statistics Denmark, 1999 
Number of households in 2010 2,661,000 2010 Euromonitor, 1996 
Average household size 2 1996 Eurostat, 1998 
% 1-person households 34% 1991 Eurostat, 1998 
Average floor area 120m2 1998 DEA, 1999c 
% owner-occupying households 53% 1994 Eurostat, 1998 
% in single houses 61% 1997 DEF, 1999 
 

3.2 Natural gas 
Natural gas was not introduced into Denmark until the 1980s, but the network has been expanding since 
1985. The Danish market for natural gas is expected to rise significantly as a result of growing popularity 
in the domestic sector, as well as the expansion of district heating and CHP (IEA/OECD, 1998a). The 
distribution sector is organised within the framework of the Danish association of natural gas suppliers 
DONG (Dansk Olie Og Naturgas A/S), of which Dangas (previously the monopoly gas supplier) is an 
affiliate. In 1994, the Dangas monopoly was abolished, along with the previously-existing tax exemption, 
which had been implemented to support the development of the Danish natural gas project (DEA, 1995). 
There are now five municipally owned regional distribution companies, all of which purchase their 
natural gas from DONG (Dansk Naturgas, 1999). 
 
Despite growth in the natural gas market, in 1998 only around 290,000 private households (12% of 
Danish households) were directly connected to the Danish natural gas grid (Table 3.2), and approximately 
8,000 were waiting to be connected. In addition to this, however, a further 60,000 households (2%) 
received natural gas from minor district heating plants, and a further 600,000 households (25%) were 
supplied with heat and hot water from large natural gas-fired district heating and CHP plants. Directly or 
indirectly, around 38% of the Danish population make use of natural gas. Today, 80% of the estimated 
potential number of customers are connected to the gas grid, and the majority of the market yet to be 
exploited consists of customers who could be connected to the existing distribution network. DONG 
consider that the development of the Danish low pressure gas distribution network is (like the district 
heating network) almost complete, and will only be extended from the approximately 17,000 km of 
pipeline of today to around 17,600 in 2010 (Dansk Naturgas, 1999). 
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Table 3. 2:  Natural gas (Denmark) 

  Year Source 
Number of connected households 289,000 1998 Dansk Naturgas, 1999 
Proportion of connected households 12.0 1998 Dansk Naturgas, 1999 
% Population living in gas supply area 50% 1997 IGU, 1998 
Number of domestic suppliers 5 1999 Dansk Naturgas, 1999 
 
Some domestic gas customers pay a lower tariff in exchange for their willingness to switch to alternative 
fuels when natural gas supplies are interrupted, as may happen during a very cold winter (Dansk 
Naturgas, 1998). 
 

3.3 Domestic energy market 
District heating has the major share of the domestic energy market (Table 3.3). Natural gas entered the 
domestic sector in the early 1980s, and in 1997 had around 15% of the domestic energy market. 
Electricity consumption by households has not increased since the end of the 1980s. In 1997, more than 
8% of the final energy consumed by households was derived from renewable sources (DEA, 1998). 
 

Table 3. 3:  Fuel consumption profile for the Danish domestic sector, 1997 

Fuel type TWh % 
District heating 17.0 33 
Oil 12.1 23 
Electricity 10.6 20 
Natural gas 7.7 15 
Renewables 4.4 8 
Town gas 0.2 <1 
Coal <0.1* <0.1 
Total 52.2 100 

*NB: coal is extensively used in electricity generation 
Source: DEA, 1998 
 
According to the Danish Energy Agency (DEA, 1999a), total energy consumption by the residential 
sector has fallen steadily from 66 TWh in 1972 to 52 TWh in 1997 (the IEA’s estimate for 1996 was 
around 57 TWh). This is largely due to energy efficiency improvements to the housing shell (Danish 
households show a very clear negative relationship between the age of the dwelling and the amount of 
natural gas consumed for space and water heating), but it may also be seen ‘in the light of the high taxes 
on energy consumption in households’ (Bach, 1997). Figure 3.1 shows the development of domestic 
energy consumption over the last three decades. 
 
In the future, overall energy consumption in the residential sector is not expected to increase, due to 
strong policies and to the increasing share of CHP in domestic energy supply.  
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Figure 3. 1:  Development of energy consumption by the Danish residential sector, by fuel type, 
1972-1997 

Source: DEA, 1999a 

 
Electricity generation in 1996 amounted to 53.6 TWh, of which around 20% was consumed by the 
domestic sector. Natural gas had a share of around 11% for generation. Changes in the mix for electricity 
generation are the main strategy for reducing Denmark’s CO2 emissions. At the beginning of the 1970s, 
more than 80% of Denmark’s electricity production came from oil, but the dependency on oil has been 
reduced at the cost of a very high dependence on coal, which has been slightly reduced through the 
extensive development of small-scale CHP plants. In 1996 almost three quarters (74%) of the country’s 
electricity was generated from coal (DEA, 1995), and as a result CO2 emissions from power plants in 
Denmark are very high. Since the early 1990’s natural gas has begun to increase in importance, and there 
has been a smaller increase in hydro power (IEA/OECD, 1998a;b). In the future, electricity production 
from renewables is to be prioritised and subsidised, and certification of ‘green’ electricity will be 
introduced in order to establish a basis for the gradual development of a green electricity market (DEA, 
1999b). 
 
Denmark had the highest domestic electricity and gas prices in the EU in 1996 at 0.141 ECU per kWh for 
electricity and 0.041 ECU per kWh of natural gas (the EU average was 0.026 ECU/kWh) (IEA/OECD, 
1998b). The reason for the high prices is very high taxes. For example, of the price paid for electricity in 
1996, 38% represented the tax-exclusive price, 42% the excise tax, and 20% VAT (DEA, 1999a). Taxes 
on household energy use have increased considerably since 1985 (Bach, 1997). 
 

3.4 Space heating 
District heating now has more than half of the household market for space heating in terms of households 
connected – but less in terms of energy consumption. The Danish Government aim to get 60% of Danish 
households served with district heating by the year 2005 (DBDH, 1999). In 1997, around 6% of all 
Danish households were electrically heated (DEF, 1999). A number of actions have been carried out to 
prevent an increase in the number of electrically heated dwellings in Denmark (e.g. the 1979 Heating 
Supply Act and the Electricity Saving Fund, see below), and as a result there has been a considerable fall 
in the proportion of new build with electric heating. It is estimated that around two thirds of all 
electrically heated buildings, including dwellings, are situated in areas with district heating or natural gas 
networks (Gydesen et al., 1997). 
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At present, only around 12% of households have natural gas-fired central heating systems (Table 3.4): 
this type of system is almost invariably installed in all households connected to the natural gas grid 
(Dansk Naturgas, 1999). 99% of new dwellings are supplied with such a system. In district heating areas, 
however, a ‘water transformer’ (which allows hot water from the central heating plant and sanitary hot 
water for the household to circulate through the house in two separate systems of pipes) is installed 
instead of the usual 11kW gas boiler (DEA, 1999c). As previously noted, around 38% of Danish 
households are heated, directly or indirectly, by natural gas: the Danish Association of Natural Gas 
Suppliers has predicted that within the next few years, this proportion will be increased to one million 
residential customers, or 41% (Dansk Naturgas, 1998). 
 
The market share of condensing boilers in 1998 was around 16%, with the expectation that in 1999 the 
share would increase to 23%. Boiler manufacturers anticipate that the market share of condensing boilers 
will increase to around 35% of the gas boiler market by the year 2005 (DEA, 1999c).  
 

Table 3. 4:  Ownership of space heating systems by fuel type 

Fuel type % households Year Source 
District heating 55 1999 DFF, 1999 
Electricity 6 1997 DEF, 1999 
Natural gas 12 1999 Dansk Naturgas, 1999 
 
Total and individual household consumption for space heating have decreased in recent years, mainly due 
consumer investments in more efficient home heating and reinsulation (DEA, 1995). Total residential 
space heating consumption (all fuels) has decreased by almost 25% from 60 TWh in 1972 to 44 TWh in 
1997 (Table 3.5) (DEA, 1998). According to Eurostat (1999) the figure for 1995 was lower at 36 TWh. 
The difference between these 1995 and 1997 figures is unlikely to be a reflection of real changes in 
energy going into space heating. 
 

Table 3. 5: National energy consumption by residential space heating, Denmark, 1997  

Fuel type GWh % share 
District heating 17,040 38.7 
Oil (gas/diesel oil and fuel oil) 11,848 26.9 
Natural gas 7,700 17.5 
Electricity 2,516 5.7 
Heat pumps 502 1.1 
LPG 142 0.3 
Coal 24 <0.1 
Total 44,009 100% 
Source: DEA, 1998 
 
The direct use of natural gas has seen the most striking growth in market share, from nil at the beginning 
of the 1980s to almost 18% of total residential space heating consumption in 1997 (Figure 3.2). Between 
the early 1970s and the late 1990s, district heating almost doubled its share in the space heating fuel 
profile, from 18% in 1972 to 39% in 1997. Electricity for space heating has increased by a factor of six 
(from 1% in 1972 to 6% in 1997). Increases in the natural gas and district heating sectors have been 
accompanied by a large decrease in the use of oil for space heating, from over 70% of domestic space 
heating in 1972 to less than 30% (DEA, 1998). 
 
Despite the trend in falling energy consumption by residential space heating, there is a large potential for 
energy savings in this sector. For instance, the DEA estimate that adequate insulation could reduce 
present heat demand per m2 by up to 40%. Their passive scenario predicts a 17% drop in energy 
consumption (from 1995 levels) for domestic heating by 2030 (DEA, 1995). 
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Figure 3. 2:  Energy consumption (district heating, electricity and natural gas) by the residential 
space heating sector, 1972-1997 (Denmark) 

Source: DEA, 1998 
 

3.5 Water heating 
The most common type of water heating system in Danish households is a hot water cylinder connected 
to a gas or oil boiler or a district heating network (DEA, 1999c). District heating has the largest share of 
the market (Table 3.6). Twelve per cent of households have hot water from a natural gas-fired central 
heating system. An estimated 27% of households (around 660,000) are supplied with heat and hot water 
from minor district heating plants or large central district heating/CHP plants (Dansk Naturgas, 1999). 
The current trend is away from electricity and towards CHP and natural gas as a fuel source for combined 
space and water heating. 
 

Table 3. 6:  Ownership of water heating systems by fuel type (Denmark) 

Fuel type % households Year Source 
District heating 55 1998 Dansk Naturgas, 1999 
Minor district heating/CHP 27 1998 Dansk Naturgas, 1999 
Electricity * 13 1997 EVA, 1998b 
Natural gas 12 1998 Dansk Naturgas, 1999 
* This refers solely to ownership of electric storage water heaters 
 
Space and water heating systems are usually integrated in Danish households. Around 5% of new 
dwellings are constructed with the capacity to heat water by solar power during the seven months of 
summer. The main obstacles to increasing the share of solar water heating are architectural preferences 
for ‘the traditional’ and the excessively long payback times for solar technology (DEA, 1999c). 
 
Energy consumption for domestic hot water has been falling, largely due to a drop in the amount of hot 
water consumed by the household. For example, the average four-person family currently consumes 
around 130 m3 of hot water per year, compared to 180 m3 five years ago. The main reason for this 
reduction is a new water consumption tax and addition of a further cost element in the water rates, such 
that the water for a shower is now more expensive than the energy used to heat it (DEA, 1999c). 
 

3.6 Cooking 
Natural gas is not widely used for cooking – only 30,000 households in 1998, or about 1%. A further 
200,000 households (5%) use town gas produced from natural gas. The ownership of gas ovens has 
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consistently fallen since 1980 (gas accounted for 13% of new ovens sales in 1980, compared to only 6% 
in 1997), but at the end of 1998 Danish gas companies were about to launch a campaign to encourage the 
use of natural gas for cooking over electricity (Dansk Naturgas, 1999). 
 
The ownership figures listed in Table 3.7 refer to 1995 and are based on 1500 telephone interviews 
carried out by Statistics Denmark. Microwave ownership almost doubled in five years, rising from 20% in 
1990 to almost 40% in 1995 (DEA, 1998). Despite this relatively low level of penetration, industry 
believes that demand for microwaves in Denmark has levelled out (Euromonitor, 1994). 
 

Table 3. 7:  Ownership of major cooking appliances, Denmark, 1995 

Appliance % households 
Gas oven 6 
Electric oven 88 
Small electric oven (30 litres) 27 
Gas hob 13 
Electric hob 86 
Microwave 39 
Source: Statistics Denmark, supplied by DEA, 1998 
 

3.7 Appliances and lighting 
Danish households are well-equipped, although they have relatively low levels of ownership of tumble 
dryers and microwaves compared to other prosperous EU countries (Table 3.8).  

Table 3. 8:  Ownership of domestic electrical appliances, Denmark, 1997* 

Appliance type % households 
Fridge 62 
Freezer 61 
Fridge-freezer 43 
Washing machine 71 
Tumble dryer 30 
Dishwasher 34 
Microwave 40 
TV (black and white) 4 
TV (colour) 120 
PC 45 
* All data refer to 1997 except microwave ownership, which refers to 1995 
Source: DEFU, supplied by DEF, 1999; Statistics Denmark, supplied by DEA, 1998 
 
Since the 1970s, increasing ownership led to a 40% rise in energy consumption for domestic appliances 
and lighting up to the beginning of the 1990s (Figure 3.3). Since then, the rate of increase in consumption 
has fallen, despite the continual increase in the numbers of electrical appliances in dwellings (DEA, 
1999a; DEF, 1999). 
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Figure 3. 3:  Growth in electricity consumption by domestic lights and appliances, 1972-1997 
(Denmark) 

Source: DEA, 1999a 
 
According to the DEA’s passive scenario, electricity consumption by domestic lights and appliances was 
projected to drop by 20% by the year 2030 (DEA, 1995). This is expected on the basis of continuing 
improvements in the efficiency of major appliances (Figure 3.4). 
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Figure 3. 4:  Estimated annual electricity consumption (kWh) of new domestic appliances 
(Denmark) 

Source: DEFU, supplied by DEF, 1999 
 

3.8 Policies and programmes for domestic energy efficiency 
Danish efforts to reduce greenhouse gas emissions are mainly focused on fuel switching in electricity 
generation: natural gas is a priority because of the high proportion of electricity produced by coal-fired 
plant (IEA/OECD, 1998a). In the domestic sector, there are a number of initiatives to encourage the use 
of natural gas: 
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• The Heat Supply Act bans the installation of electrical heating in houses within areas served by a 
collective heat supply (i.e. district heating or natural gas). Both the Heat Supply Act and the 
Electricity Saving Fund are part of the Danish government’s Energy Action Plan 21 (1996). 

 
• The Electricity Saving Fund was established in 1996. It is financed by a levy on domestic electricity 

consumption of around 0.0008 ECU (0.006 DKK) per kWh, and enables the government to grant 
subsidies for the conversion of electrically heated dwellings to collective heat supply (district heating 
or natural gas). It was expected to facilitate the conversion of around 50,000 electrically heated pre-
1950 dwellings over 10 years, a change that was expected to save around 800 GWh annually and to 
produce cumulative savings over the period of 3-4 TWh (Gydesen et al., 1997). Although this 
initiative may increase consumer connection to district heating and natural gas networks by about 2% 
of all households, a large number of electrically heated dwellings built without central heating 
installations during the 1970’s and 1980’s do not qualify for subsidies (IEA/OECD, 1998a). A small 
part of the Fund’s resources are used for other purposes, in particular market transformation for 
domestic appliances (Gydesen et al., 1997). Some of the current innovative policies being undertaken 
are highlighted in Lower Carbon Futures. 

 
• The Danish natural gas companies are running a campaign to encourage consumers to choose gas 

rather then electricity for cooking. Each new installation will be supported by a subsidy from the 
government (Dansk Naturgas, 1999). 

 
 
In addition to these policies to promote the use of natural gas, the Danish government support several 
other initiatives to promote energy efficiency in the domestic sector: 
 
• The House Energy Labelling Act (effective from 1 January 1997) aims to reduce the total 

environmental impact of residential buildings. Small properties (under 1,500 m2) must be labelled 
when sold, regardless of the year of construction. The label must include an outline of the most 
advantageous energy- and water-saving measures, and its cost (which includes the cost of energy 
consultancy) is to be met by the person selling the house. Larger properties must be surveyed once a 
year (IEA/OECD, 1998a). The extent to which homeowners comply with this act is uncertain, since 
there are no effective mechanisms for enforcement. 

 
Economic incentives such as taxes and subsidies are also considered necessary to achieve significant 
energy savings in the domestic sector (Gydesen et al., 1997). The Government also provides subsidies for 
energy-saving measures for low-income, fuel-poor households. Approximately 5,000 households are 
granted such subisides every year. 
 
• From February 1 1999 a new condensing boiler grant scheme came into operation in Denmark. A 

relatively small grant (2000 DKK) is given to householders installing a condensing boiler instead of 
conventional boiler. The aim is to provide an incentive to householders who are at the point of 
making a replacement purchase to choose the most efficient boiler. The grant corresponds to around 
one third of the extra costs, and the scheme is administered by the natural gas distribution companies 
(DEA, 1999c). 

 
The DEA state that ‘information activities, more subsidy arrangements and energy taxes have contributed 
to creating the attitude that it is worth paying attention to energy consumption, for economic measures at 
least…’ (DEA, 1995). 
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