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1 Factual information 

1.1 Geographical description 

The country consists of the peninsula, Jutland, the two large islands, Zealand and Funen, and 
many smaller islands. The topography of the country is flat and mainly characterised by 
agricultural farmland and coastal areas.   

Most of the populated islands have been connected by rail and road decades ago. More recent 
the Great Belt between Zealand and Funen was covered by a bridge and tunnel in 1998 and in 
2000 a bridge was completed across the Sound between Copenhagen and Malmö in Sweden.  

Table 1 General data about the country, 2004 (Electricity 2003) 

General data  Indicator  
Area (km2) 43,094   
Population (millions) 5.411 Density (inh./ km2) 126 
Gross Domestic Product  
(Euro billion) *) 

194.4 GDP per capita (Euro) 35930 

Total workforce (millions) 2.766 Working population (%) 51.1 
Total energy consumption (PJ) 846 Consumption (GJ per capita) 

Overall energy coefficient (MJ/Euro) 
156 

4.35 
Electricity consumption (TWh) 32.6 Electricity cons. per capita (kWh) 6400 
*) 1 Euro = 7.44 DKK 
Source: Statistics Denmark, Danish Energy Authority,  
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1.2 Demographics 

Denmark is among the smaller countries in the European Union with about five million 
inhabitants. The population density is lower than that of Germany, but much higher than that of 
the other Nordic countries. For the last decades population has been growing slowly, and it is only 
the contribution from immigration that keeps the population growing. Aging is a general trend 
and much discussed in the economic policy debate. Lifetime expectancy has been increasing in 
recent years reaching 79 for women and 74 for men, after stagnating for many years. Fertility is at 
the high end compared to other EU countries with 1.7 children per woman, but still too low to 
sustain the population in the longer term. Average household size is rather small with an average 
of 2.1 person per household. 

The majority of the population lives in urban areas and about half of the population is living in 
detached houses. One third is living in apartment blocks. The large cities with the capital 
Copenhagen and their dense population is the background for the high dependence of district 
heating in Denmark.  

1.3 Economic structure and situation 

Danish economy has experienced a long period of sustained growth and declining 
unemployment. As a very open economy the Danish situation is dependent on international 
growth and especially for the large trade partners of the EU: Germany, Sweden and the UK.  

The economy is dominated by the service sectors, both public and private. The finance and 
business service sector has been expanding rapidly and now constitute 25% of total value added. 
The manufacturing sector has been reduced as a contributor to total value added and is now at 
levels equal to that of trade, but it remains the most important with regard to exports.   
 

Table 2 Composition of the economy in Denmark (value added, current prices, mill DKK) 

 1980 1990 2000 2004 
Agriculture, horticulture and 
fishery 

18269 5.3% 31609 4.2% 31629 2.8% 28013 2.2% 

Mining and quarrying 811 0.2% 7693 1.0% 33620 3.0% 36859 2.9% 
Manufacturing 64949 18.9% 128455 17.3% 181613 16.0% 175931 13.8% 
Electricity, gas and water 5382 1.6% 15136 2.0% 23544 2.1% 26454 2.1% 
Construction 22081 6.4% 37211 5.0% 59140 5.2% 65383 5.1% 
Wholesale, retail trade, 
hotel and restaurants 

51805 15.1% 104605 14.1% 156284 13.8% 173535 13.6% 

Transport etc. 22835 6.7% 56706 7.6% 90629 8.0% 108909 8.5% 
Finance and business 
services 

67914 19.8% 170153 22.9% 265079 23.4% 318360 24.9% 

Public and personal 
services 

89311 26.0% 192347 25.9% 291165 25.7% 345847 27.0% 

Total 343357 100.0% 743915 100.0% 1132703 100.0% 1279291 100.0% 
 
The size and role of the public sector in Denmark is similar to the other Northern European 

countries. Most of budget goes to social security, health and education. In contrast to most other 
countries, the overwhelming part of social security is financed by taxes rather than contributions 
from employers.  

Local government is responsible for about two-thirds of the public expenditures. Their main 
financial source is income tax, and, traditionally, there are significant differences in the tax level 
between neighbouring municipalities. A radical restructuring of municipalities and other regional 
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bodies is taking place at the moment and will reduce the number of municipalities to 100 in 2007 
compared to 271 today and 277 after the last major restructuring in 1970. 

1.4 Energy 

Denmark is a country with a low energy intensity economy, as both energy consumption in 
households and especially energy consumption in industry is low compared to other EU countries. 
For industry this is a result of lack of most heavy industries and partly the continued effort to 
increase energy efficiency by regulation and governmental support schemes in the last 20 years. 
Household energy consumption is moderate due to the high taxation levels and the electricity 
consumption is low compared to other Nordic countries because of the minor share of electricity 
in space heating.   

There is very little tradition in Denmark for public ownership in manufacturing industries, but 
the energy sector has seen much public involvement. Most public enterprises have been utilities 
(post and telecommunications, public transport, water, sewerage, and network-based energy 
industries). The utilities for electricity, gas and district heating have been owned by municipalities 
or consumer co-operatives. This situation is changing now with the restructuring of the industry. 
Government ownership on the national energy level was first introduced when the extraction of 
oil and gas from the Danish sector of the North Sea started in the early 1970s. The increase in this 
sector is reflected in Table 2 where mining and quarrying grows to 2.9% of value added. The 
government-owned companies are mainly responsible for gas and oil transmission via pipelines 
and the present state owned company DONG is planned to be partly privatised in a short time. 

40%
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22%

15%

Oil products
Natural gas
Coal
Renewables etc.

 
Figure 1 Primary energy supply in Denmark 2004 

 
The primary energy supply is well diversified in Denmark with oil products related to mainly the 
transportation sector, while the power and heat sectors are based on coal, natural gas and 
renewables.  
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1.5 Electricity  

Electricity demand composition is reflecting the structure of the economy and the policy with 
high taxation of households. Manufacturing industry is responsible for a much larger share of 
consumption than its share of value added, reflecting the high energy/electricity intensity for this 
sector compared to that of services. 

The per capita consumption of electricity was around 6400 kWh in 2003. This is similar to 
most European countries, but much lower than in the other Nordic countries. There are very few 
large consumers. 

Table 3 Electricity consumption in Denmark 

Year Total Residential Agriculture and 
horticulture 

Manufacturing 
industries 

Commerce and 
public service 

 TWh % TWh % TWh % TWh % TWh % 

1976 17.7 100 6.2 35.1 1.5 8.6 4.5 25.4 5.5 30.9 
1980 21.9 100 7.4 33.7 1.9 8.5 6.0 27.1 6.7 30.7 
1985 25.3 100 8.4 33.3 2.0 8.0 7.0 27.8 7.8 30.9 
1990 28.6 100 9.0 31.3 2.4 8.3 8.4 29.5 8.8 30.9 
1995 31.5 100 9.6 30.4 2.6 8.4 9.6 30.5 9.7 30.7 
2000 32.9 100 9.6 29.2 2.6 7.9 10.2 31.0 10.5 31.9 
2003 32.6 100 9.7 29.7 2.4 7.5 9.4 28.7 11.1 34.1 

Source: Dansk Energi 

As shown in Table 3 the consumption by residential, manufacturing industries and commercial 
are now all around 30 % of the total. Over the last 27 years total consumption increased by about 
84%. The relative share of residential and agriculture have been reduced, while the share of 
manufacturing industries and service has increased. The trends have been reversed somewhat in 
recent years as manufacturing has been reduced considerably from 2000 to 2003 and the increase 
in service has only been observed during the last 8 years. 

Electricity supply industry structure consists of a mix of large and small facilities. For both 
categories the majority is Combined Heat and Power (CHP) plants of which the large ones are of 
the extraction-condensing type and the small-scale category is backpressure units. In addition to 
these the wind-turbine capacity now constitutes a large capacity, relative to its minor importance 
10 years ago. The cogeneration capacity in manufacturing industries is referred to as auto-
producers in the table and constitute a small share. Hydropower is only marginal in Denmark (11 
MW). 

 

Table 4 Electricity capacity in Denmark by categories of generators 

Year Total  
 

Central plants Small local CHP Auto-producers 
 (incl hydro)  

Wind-turbines 

 MW % MW % MW % MW % MW % 

1990 9307 100         
1995 10545 100 8613 81.7 1145 10.9 171 1.6 616 5.8 
2000 12219 100 7771 63.6 1621 13.3 409 3.3 2418 19.8 
2003 12831 100 7545 58.8 1736 13.5 435 3.4 3115 24.3 

Source: Dansk Energi 
 
The windpower share of capacity has increased to around 25%, but the share of production 

was only 12.7% in 2003 due to the especially low availability of wind resources this year.  
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2 Trends 

2.1 Development of energy supply industry 

The electricity supply industry has its origin in two separate traditions. In the towns the electricity 
supply was established either by private entrepreneurs or the municipality. In most cases the 
privately owned electricity supply was taken over by the municipality early in this century. In the 
countryside the electricity supply was established by consumer co-operatives.  

The concentration of generation was completed in the mid-20th century. Most of the small 
generators were closed, direct current abandoned, and electricity generation became concentrated 
on a few large generators. More recently distribution has become more concentrated by mergers 
taking place among the many small co-operatives. A great deal of the centralisation took place in 
the form of co-operation among formally independent enterprises. The distributing utilities in 
several regions established a common generating company. These regional generators then 
formed two regional organisations for load management, fuel purchases, transmission grids and 
new generating plants. These two organisations were known as Elsam and Elkraft (formerly 
Kraftimport, i.e. ‘power import’), which operated the systems west and east of the Great Belt, 
respectively. 

An important contribution to Danish electricity supply came in the form of Nordic co-
operation. Since 1915 Zealand had been connected by cable to southern Sweden. From 1963 
Nordel has been the organisation for co-operation between the large generators in Denmark, 
Finland, Iceland, Norway and Sweden. High voltage direct current (HVDC) cables were 
constructed from Jutland to Sweden and Norway. 

At the time of the first oil crisis in 1973 more than 90 % of the Danish primary energy supply – 
including electricity generation – came from imported oil. Within a few years the oil crisis led to 
a considerable government intervention and to a swift response by the industry itself, as it 
switched from oil to coal. 

An Electricity Supply Act was prepared and passed by Parliament in 1976. It provided the 
government with powers to approve new large generating units. The Electricity Supply Act was 
followed by national energy policies and energy plans. The focus of these activities was security 
of supply and price stability. Excise taxes on energy for households were introduced during the 
second oil crisis in 1979-80. This development has continued, e.g. by the introduction of CO2 
taxes in the 1990s. 

The most significant trends for the power sector are the steady increase in the share of CHP – 
both central and decentral along with wind expansion– and the increasing volatility of import and 
export, which reflects both the natural variations of precipitation in Norway and Sweden and the 
market liberalisation in these countries. 

 

2.1.1 District heat with natural gas and combined heat and power (CHP) 
In 1979 the Act on Natural Gas Supply and the Heat Supply Act were passed by Parliament as a 
means to enable the switch away from oil in space heating. A natural gas network supplied from 
the Danish sector of the North Sea was established during the first half of the 1980s, and at the 
same time a national space-heating plan was decided. The heat planning was implemented in 
details by local governments. The main feature of this planning effort was the zoning of all built-
up area in Denmark into areas reserved for district heating, natural gas and a remainder for 
individual heating, where low heat densities would not justify district heating or natural gas grids. 

This infrastructure offered a very flexible response to the oil price shock in the 1970s. The 
central boilers could easily shift from oil to coal or gas, and many local district heating grids were 
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interconnected into larger grids in order to exploit an excess production of heat from waste 
incineration during the summer, or connected to urban grids already supplied by CHP.  

During the 1980s the existing district heating grids were expanded and interconnected, 
whenever possible, and all the large urban grids were connected to existing or new extraction-
condensing power stations. This process was continued in the 1990s with smaller decentralised 
CHP units for the many district heating grids in towns and villages. 

For generation in the early 1970s two 600 MW coal-fired condensing (i.e. electricity only) 
power units were planned and constructed at sites away from the major district heating markets. 
They were commissioned about 1980. One of those, Ensted 3 in Southern Jutland, was jointly 
owned by the Danish regional utility and Preussen Elektra (E.ON) until 2002, and the production 
of the German share was exported to Germany.  

Since then, all the following large units have been 250-350 MW extraction-condensing units, 
which were located to supply the large urban district heating markets, in order to replace older 
capacity and to increase the capacity and efficiency for both heat and electricity generation. 

2.1.2 Electricity grids 
The transmission network and the international connections were owned and operated by the two 
regional associations, Elsam and Elkraft, who were responsible for the central dispatch of all the 
generation units within their regions. In addition they were responsible for the very considerable 
international trade. Unbundling of monopoly and competition activities started in western 
Denmark, by separating Elsam into two divisions. The separation was completed in 1998, when 
Eltra was formed from Elsam System as a grid company responsible for the monopoly activities 
system operation and transmission. This was the first step towards the nationwide Energinet.dk 
that has been effective from January 2005.  

2.1.3 Environmental regulation 
By 1980, local and visible pollution from power stations had been effectively abated. Local 
pollution was eliminated by high stacks, and particle emissions were reduced by filters. From 
then, transboundary pollution of SO2 and NOx, leading to acidification of vulnerable ecosystems, 
e.g. Swedish lakes, became the major environmental issue. The European Directive on Large 
Combustion Installations a few years later introduced even tighter SO2 emission limits than the 
previous Danish after 1995 and also NOx emission targets. However, by 1995 these limits for SO2 
and NOX emissions had become uncontroversial administrative requirements.  

Since the late 1980s CO2 reduction has become the major environmental issue, leading to a 
wide range of measures. 

2.2 Present situation in the electricity sector 

2.2.1 Electricity generation 
Through the last decades the electricity system has gradually become much more concentrated 
through mergers and co-operation and is now organised into one major operator and one 
corresponding to ¼ of capacity. In the recent years the organisation of the industry has been fully 
reorganised in the direction of separating monopoly activities and activities subject to 
competition. 

The structure of the electricity generating capacity is shown in Table 4. The most significant 
trend over the last twenty years has been the steady increase in the share of co-generated 
electricity from medium-sized extraction-condensing power plants that allow a flexible 
combination of heat and power. These plants are owned and operated by the utilities and 
correspond to around 65% of power capacity. As a consequence, nearly all base-load electricity 
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generation is co-generation. Thus, electricity-only generation is used mainly for intermediate load 
and security against dry years in Norway and Sweden. Wind power constitutes a very high share 
of capacity and as a share of generation it is also contributing around 15% at present. 

2.2.2 Fuel use for electricity production 
Electricity generation in Denmark is based mainly on imported fossil fuels. During the 1960s and 
early 1970s there was a steady substitution of heavy fuel oil for coal. By 1973 more than 90 % of 
the Danish primary consumption was imported crude oil or oil products. From the first oil crisis 
to the early 1980s this was shifted back from oil to coal. This shift was made possible by the 
multi-fuel facilities at most of the existing power stations, or coal conversion investment at oil 
fired stations. New harbour facilities were built, and barge transport of coal was established to 
power stations at coastal sites where the harbour did not allow large ships. Therefore a large part 
of the Danish capacity exhibits multi-fuel properties today. 

Table 5 Primary fuels for electric production at public utilities in Denmark 

Year Total Coal Oil*) Gas Renewables 
 PJ % PJ % PJ % PJ % PJ % 

1970/71 175 100 48 27.6 126 72.4     
1980 249 100 204 81.8 45 18.2     
1990 215 100 206 95.9 7 3.3 2 0.7 0 0.0 
1995 270 100 229 84.8 29 10.8 9 3.3 3 1.1 
2000 207 100 137 66.2 37 17.9 28 13.5 5 2.4 
2003 276 100 213 77.1 17 6.2 33 12.0 13 4.7 
*) incl. orimulsion. 
 

The development in the fuel use is shown in Table 5. From the mid-1980s natural gas was 
introduced in Denmark. A few of the large power stations now use gas and during the 1990s more 
than 100 small-scale gas-fired CHP stations were constructed, ranging from less than 1 MW to 
100 MW, designed for the district heating grids from small villages to mid-sized towns.  

2.2.3 Distributors, grid operation and international connections 
The recent developments have resulted in the inclusion of distributors in broader based energy 

companies. Municipalities have been selling off their share in generation activities and in some 
cases this has included also the distribution part. 

Transmission grid management and ownership has now been assigned to the new Energinet.dk 
that manage both transmission of electricity and gas.   

Denmark (west of the Great Belt) is interconnected to the countries in the Continental Western 
Europe by transmission lines based and synchronised to this system. Norway, Sweden, Finland 
and Denmark east of the Great Belt are interconnected in another synchronised region. New 
cables were commissioned around 1995, connecting east Denmark with Germany. The national 
connection across the Great Belt has been discussed for decades. The black-out in Zealand and 
Southern Sweden in September 2003 resulted in a revival of this debate. A parliamentary decision 
was taken some years ago, but investors have been reluctant, because the two systems, which will 
be directly connected, are very similar in their production and consumption structures. 
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Table 6 Capacities of international transmission lines from Denmark 

Year WestDenmark
Germany, AC 

WestDenmark
-Norway, DC 

WestDenmark 
-Sweden, DC 

EastDenmark-
Sweden, AC 

EastDenmark -
Germany, DC 

Norway/Swe-
den, Total 

Germany, 
Total 

 MW MW MW MW MW MW MW. 

1990 1200 510 500 1170 0 2180 1200 
1995 1400 1040 630 1360 600 3030 2000 
2004 1200 1040 740 1900 600 3680 1800 

Source: Dansk Energi 

The electricity generating system in Denmark is located at the border between hydro power in the 
North and the thermal system in Western Europe. The capacities of the connections from the 
western and eastern parts of Denmark are shown in Table 6. The very significant trade with the 
hydro-based systems in Norway and Sweden has a considerable impact on the operation. 
Electricity is imported during the day and exported during the off-peak hours in the night. This 
pattern is influenced by the night export of wind power and heat related CHP production. Annual 
variation in hydropower in Norway and Sweden is the major explanation from annual trade 
balance shown in Table 8. 

2.3 Future outlook and consequences of competition 

The Danish electricity supply industry is facing two major challenges: increased competition from 
liberalised markets and changing environmental regulation. The increased competition has 
already resulted in many changes of organisational structure of the energy sector. The industry is 
already used to national environmental policy, but still have to deal with the new European wide 
market based instruments in relation to the liberalised electricity and gas markets and more 
specialised elements of these markets.  
The Danish generators are well established in the Nordic power market. The Danish generators 
are considered relatively efficient when compared to other European countries. The construction 
of well capitalised energy companies (DONG) and the inclusion of 25% of central generation 
capacity in Vattenfall has softened the financing issue for future expansion of activities for 
Danish generation.    

3 Regulation and policy 

3.1 Energy policy 

The Danish energy policy has three main objectives: security of supply, economic efficiency 
and environmental protection. The priority of these three objectives has changed over time. At 
present the three objectives are considered equally important. In the first energy plan from 1976, 
security of supply had priority. During the 1980s, after the diversification of the energy supply 
and the exploitation of the Danish resources of oil and gas in the North Sea had gained 
momentum, priority was shifted to environmental protection. Economic efficiency is now 
targeted by the commitment to increase Danish participation in liberalised markets and the 
privatisation of energy companies along with shifting environmental targets (renewable energy 
share) from specific shares to shorter-term expansion plans (auctions) and increased dependence 
on market forces for achieving environmental goals.  
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3.2 The structure of regulation 

The central instrument for regulating the electricity supply industry has been the Electricity 
Supply Acts and implementation of the EU directives. The process of liberalisation of electricity 
markets and unbundling of monopoly and competition exposed activities was implemented with 
the 1999 Electricity Supply Act. 

The Electricity Supply Acts have also regulated and limited the choice of generating 
technology: The utilities should construct a certain number of generators that use renewables 
(wind turbines and bio-mass) or natural gas, they should respect emission targets and engage in 
integrated resource planning (IRP). Not all restrictions on generating technology were 
implemented by legislation. Often they have been the result of an agreement between the sector 
and the government. Recently the agreements have been replaced by auctions for the 
establishments of new offshore windparks. 

The price for electricity was subject to price control until the liberalised markets were fully 
implemented. The main principle was to allow utilities to cover all necessary costs subject to a 
non-profit restriction. This price control was administered by the Electricity Price Commission. 
From January 2003 all customers have third party access. Prices of the monopoly operators as 
well as network access to the electricity grid are regulated by the Energy Supervisory Board, 
which replaced the Electricity Price Commission. Prices and competitive behaviour of generators 
and suppliers of customers are regulated by the Competition Agency and the Competition 
Council. 

The Energy Supervisory Board is composed by five members, all of them independent of 
consumer and producer interests. They will not be subject to instructions by the Minister, nor can 
they be dismissed during the period for which they have been appointed. 

The production and supply of energy in Denmark is heavily conditioned by energy taxes, 
which are among the highest in the OECD area. These taxes influence the electricity industry 
directly and have been reducing the impact of market liberalisation on final consumer prices. The 
regulation has become increasingly complex because of the indirect price link to its use of gas 
and integration with heat production. 

Through the Association of Danish Energy Industries (Dansk Energi) the sector has co-
operated with the authorities and sometimes provided assistance in implementing its decisions.  

3.3 Taxes 

Energy taxes were introduced in the early 1980s and increased in 1986 following the decrease in 
international oil prices. Fuels used for other purposes than power generation are taxed directly, 
whereas electricity is taxed with the consumer. Business firms have also been exposed to the new 
green taxes; however, with a lower percentage than households. The structure of the energy and 
environment taxes on electricity is shown in Table 7. 

Table 7. Electricity taxes (Eurocents/kWh) 

 Households* Business firms 
 1990 1996 2000 2005 1990 1996 2000 
Electricity tax 3.4 4.9 6.2 7.7 0 0 0 
CO2 tax 0 1.4 1.4 1.2 0 0.1-0.7 0.1-1.2 
Sulphur tax 0 0.1 0.2 0 0 0.1 0.2 
Total 3.4 6.4 7.8 8.9 0 0.2-0.8 0.3-1.4 
Source: Dansk Energi  *Households pays VAT 25% additional to the electricity tax. 
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3.4 The environmental issue and regulation 

Environmental considerations have become a central concern of Danish energy policy along with 
economic efficiency and supply security. Danish energy consumption causes relatively high 
emissions of CO2 and NOx to which the electricity generation is a large contributor, while the SO2 
emissions have been reduced significantly. The explanation is the extensive use of coal for power 
generation. 

 

Table 8  Emissions (without correction for electricity import) 

 Total Electricity production  
 CO2 NOx SO2 CO2 NOx SO2 Net elec. 

import 
 Mton kton Ton Mton kton kton PJ 

1975 52 227 421 15 54 192 4 
1990 51 275 181 23 83 119 25 
1995 58 255 147 29 78 100 -3 
2003 58   25 41 14 -31 
 

The measures for reducing emissions include. 
• Specifically for the sector emission targets for CO2, SO2 and NOx. Since the mid-1980s the 

sector has been obliged by quotas for its emission of SO2 and NOx. From 2000 it is also 
obliged by quotas for CO2. The quotas, which are fixed in accordance with the Danish 
international commitments, decrease over time. The sector can freely choose the 
instruments applied: to invest in low-NOx burners etc., to buy coal with a lower content of 
sulphur or to switch to other fuels. CO2-quotas can be traded as well as transferred from 
one year to another. 

• Green taxes are used for reducing end-use energy demand and are affecting especially the 
space-heating technology choice. 

• Savings measures include subsidies to savings in households and public institutions and 
additional programmes such as advisory campaigns on electric appliances. 

• Incentives for renewables  
• Subsidy scheme for existing small-scale CHP to replace the three interval fixed production 

unit subsidy.  
• Public support of research and development in renewables and co-generation has been 

reemphasised in the in the latest fiscal budget for research.  
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