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CHAPTER 4

The Role of Households in Danish Energy 
Policy: Visions and Contradictions

Inge Røpke, Charlotte Jensen and Maj-Britt Quitzau

Abstract  This chapter outlines the transformation of the Danish energy 
system from the oil crises in the 1970s to the present challenges. Energy 
policies have ensured a successful implementation of district heating 
based on combined heat and power and high penetration of wind power 
in the electricity system, but also substantial dependence on the use of 
biomass. The transformations have concentrated mainly on the supply 
side, where the involvement of households has been somewhat scattered. 
Turning to the future challenge of decarbonization, more focus on the 
demand side is needed, including energy savings and the electrification 
of mobility and heating. In this process, households may need to be 
involved differently. An innovative example of multi-actor engagement in 
energy renovation of private homes is presented.
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IntroductIon

This chapter outlines developments and tendencies in Danish national 
energy policy, contextualized in brief descriptions of the Danish energy 
system as well as current energy reduction approaches.

The chapter is divided into four overall sections, beginning with a 
short, historical illustration of how and why the current Danish energy 
system has come to be. Subsequently, current trends in Danish energy 
policy are presented and discussed in relation to how the role of house-
holds is portrayed in current and future strategies for low carbon tran-
sitions. Danish national energy policy and approaches tend to utilize 
mainstream understandings, or problem framings, of energy demand, 
wherefore strategies and approaches for energy reductions usually take 
on technocratic or consumer-behaviour oriented perspectives on change. 
There are, however, a few examples of Danish sustainable energy con-
sumption initiatives that take a broader perspective of change, and bring 
forward the need for practice-based, systemic changes in order to obtain 
low carbon transitions. The chapter will provide a short introduction to 
one such initiative, followed by an overall conclusion.

the danIsh energy system

The Danish energy system has been through continuous transformations 
since the oil crises in the 1970s. Presently (the late 2010s), the system is 
characterized by a relatively high penetration of wind power in the elec-
tricity system, a large share of district heating based on combined heat 
and power (CHP), a high degree of self-sufficiency in energy, and con-
siderable use of (imported) biomass.

The first steps towards a modern utilization of wind power were taken 
by pioneers and popular movements in the wake of the oil crises, but 
the endeavour played a limited role in the first decades and met with 
much resistance from incumbent interests. Instead, electricity companies 
focused on replacing oil with coal, and tried to promote the introduc-
tion of nuclear power, but this was blocked by a combination of factors, 
including public resistance. When global warming began to attract public 
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attention in the late 1980s, politicians forced electricity companies to 
invest in wind turbines. Gradually, wind power gained an increasing role 
in the system, comprising 43% of annual average electricity demand in 
2017 (Energistatistik 2017).

The expansion of district heating and CHP was another result of the 
oil crises, which encouraged considerable heat planning efforts aimed 
at decentralization. Previously, nearly all electricity was produced by 
large central power stations, which were gradually converted to CHP 
to provide district heating to larger cities. In addition, existing local dis-
trict heating plants were converted to also generate electricity, and the 
number of decentralized CHP plants increased considerably, standing at 
about 400 today (Dansk Fjernvarme 2018).

When the oil crises emerged, fossil fuel extraction from the Danish part 
of the North Sea was in its infancy. The government decided to establish a 
system that could make use of the related natural gas to replace oil in res-
idential heating. Two collective pipe-based systems were thus established: 
direct provision of natural gas to households (and other sectors) and dis-
trict heating based on CHP. Heat planning stipulated which areas should 
be supplied in which way. By and large, both the electricity system and 
CHP plants were collectively owned by consumers or municipalities until 
about the year 2000, after which the system underwent liberalization and 
partial privatization (Hvelplund 2007). Combined with legislation that 
allowed municipalities to commit consumers to connect to the collective 
systems, this form of ownership enabled a remarkable transformation to 
a more rational energy utilization. While about 25% of households were 
connected to district heating in 1975, today about 65% of households 
use district heating, while 15% are heated with natural gas (Wistoft et al. 
1992: 204; Energistyrelsen 2018). In an EU context, a similar penetra-
tion of district heating occurs only in the Baltic countries.1

Resource extraction from the North Sea also provided oil, and, as produc-
tion increased, the dependency on imports fell. The degree of self-sufficiency 
in total energy use grew from 5% in 1980 to 52% in 1990, and in 1997 
Denmark became energy self-sufficient (Dietrich and Morthorst 2016). 

1 http://www.euroheat.org/wp-content/uploads/2016/03/2015-Country-by-coun-
try-Statistics-Overview.pdf.

http://www.euroheat.org/wp-content/uploads/2016/03/2015-Country-by-country-Statistics-Overview.pdf
http://www.euroheat.org/wp-content/uploads/2016/03/2015-Country-by-country-Statistics-Overview.pdf
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Peaking in 2004, the degree of self-sufficiency reached 155%, but since then 
the production of oil and gas has fallen, and the degree of self-sufficiency fell 
to 85% in 2017 (Energistatistik 2017).

Security of supply was the main concern in the wake of the oil crises 
and encouraged conversion from oil to coal in power plants. When cli-
mate concerns later intensified, the phase-out of coal emerged on the 
political agenda. Local CHP plants adopted the use of a variety of fuels 
including wood pellets, waste, straw, natural gas and biogas, and more 
recently, large power plants increasingly converted from coal to biomass. 
Since 2000, the use of biomass has more than doubled, with imports 
accounting for 43% of biomass used in 2016 (Klimarådet 2018). With 
the inclusion of biomass, renewable energy constituted 33% of Danish 
energy consumption in 2017, up from 6% in 1990 (Energistatistik 2017).

When corrected for trade in electricity and weather, total Danish 
energy consumption was 5.7% lower in 2017 than in 1990. In terms 
of CO2 emissions, Danish emissions fell by 38% from 1990 to 2017 
(Energistatistik 2017). However, the Danish CO2 emissions per capita 
are still a little above the EU average in 2016.2 Part of the explanation 
why Denmark lacks behind some rich countries, such as Sweden and the 
UK, is that Denmark neither has hydropower, nor nuclear power.

current trends In energy PolIcy

As the outline above illustrates, the transformations of the Danish 
energy system have concentrated mainly on the supply side. But some 
of the changes involved the cooperation of households, who changed 
their heating installations from oil burners to district heating installa-
tions and natural gas boilers. The oil crises also led to other initiatives 
on the demand side, including campaigns aimed at persuading people to 
lower the temperature in dwellings and turn off lights. Subsidies were 
provided for thermal insulation and double-glazing, and building regu-
lations were tightened. Compulsory energy labelling of appliances was 
introduced, and campaigns to shut off standby mode on appliances were 
implemented (Christensen et al. 2007). In spite of all these initiatives, 

2 https://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language= 
en&pcode=t2020_rd300&plugin=1.

https://ec.europa.eu/eurostat/tgm/table.do%3ftab%3dtable%26init%3d1%26language%3den%26pcode%3dt2020_rd300%26plugin%3d1
https://ec.europa.eu/eurostat/tgm/table.do%3ftab%3dtable%26init%3d1%26language%3den%26pcode%3dt2020_rd300%26plugin%3d1
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energy consumption has been relatively stagnant. Both population and 
living standards have increased, implying increased car ownership, more 
square metres per person, more appliances, more leisure travel, etc. In 
addition—and not included in these accounts—part of the energy con-
sumption related to improved living standards has been outsourced to 
other countries as part of globalization.

The top priority of Danish energy policy is currently to reduce car-
bon emissions. All parties in Parliament agreed in 2018 on the goal 
that Denmark should be carbon neutral in 2050. This means that car-
bon can only be emitted if the emissions are compensated by a similar 
uptake in soil or forests or through technologies that capture and store 
carbon. This Energy Agreement includes measures to reduce emissions 
from the energy sector and energy-intensive industrial plants (covered by 
the EU Emissions Trading System, ETS), for instance, the establishment 
of offshore wind farms and other investments in wind, solar power and 
biogas.3 However, little is included to reduce emissions from the sectors 
that are not covered by ETS, such as transport, agriculture and build-
ings. These issues are due to be dealt with in separate agreements, but 
the challenge is tough due to substantial political disagreements.

In the long term, the extensive use of biomass for energy purposes 
is problematic because the land use competes with food production and 
the protection of biodiversity. Presently, the proposed solution is electri-
fication of mobility and heating, based on electricity from wind and solar 
power. Households are encouraged to buy electric cars and to replace 
remaining oil burners with heat pumps, and the local CHP or heat plants 
are encouraged to invest in large heat pumps instead of using biomass. 
While some steps towards electrification have been taken, much remains 
to be done. One incentive for electrification has been the reduction 
of electricity tariffs, but this measure also has the unintended effect of 
reducing an incentive for energy savings. To avoid this rebound, elec-
tric cars and heat pumps would have to be promoted more effectively 
by targeted measures. If electrification succeeds, the need for wind and 
solar power will increase more than corresponding to the planned invest-
ments. Furthermore, the demand for increased capacity is amplified, as 
Denmark presently attracts large data centres because the high share of 
wind power serves to legitimize electricity use.

3 https://efkm.dk/ministeriet/aftaler-og-politiske-udspil/energiaftalen/.

https://efkm.dk/ministeriet/aftaler-og-politiske-udspil/energiaftalen/
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Equally, a missing focus on energy savings is reflected in the lack of 
measures to reduce energy use in existing buildings. New buildings are 
constructed to high energy standards, but there is significant potential 
for energy renovation of the older housing stock, which would be a rel-
atively cheap way to reduce carbon emissions (Klimarådet 2017). The 
need for thermal improvement of the existing housing stock can partly 
be seen as a paradoxical result of the previous success with CHP, which 
ensured cheap heating for many years (recently, some plants have had 
to raise prices because the increasing electricity production from wind 
reduces the demand for electricity from CHP plants and thus increases 
the price of heating).

The relatively high share of wind power in the electricity system 
and growing prospects of electrification of heating and transport call 
for preparations of the energy system for more flexibility. Since 2010, 
smart grid solutions and flexible demand have attracted much interest, 
involving research and experiments. The smart grid concept concen-
trates on the electricity system, but it is increasingly acknowledged that a 
low carbon transition must involve the coevolution of several other sys-
tems. The discourse thus tends to change towards smart energy systems 
(Lunde et al. 2016).

the role of households  
In the low carbon transItIon

For a long time, households have had access to various subsidies for ret-
rofits, installation of solar panels and replacement of oil burners with 
heat pumps. Some subsidies are still available, for instance, mediated 
through the electricity distribution companies,4 but the present level 
is low. The support for solar panels has been characterized by stop-go 
policies, as the impacts and expenses have been difficult to predict. The 
Energy Agency runs a webpage with advice on energy savings, reno-
vation, subsidies, etc.,5 but in practice, it does not appear to be a high 
priority for the state to involve households actively in the transition. 
Households are mostly seen as passive consumers that can be motivated 

4 https://efkm.dk/aktuelt/nyheder/2016/dec/ny-energispareaftale-paa-plads/.
5 https://sparenergi.dk/.

https://efkm.dk/aktuelt/nyheder/2016/dec/ny-energispareaftale-paa-plads/
https://sparenergi.dk/
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through prices, including reduced tariffs on electricity and electric cars. 
Based on smart grid solutions, households are also expected to react to 
flexible electricity prices.

Considering the scale of the challenge ahead, it might be beneficial 
to involve households more actively in the energy system. Some citizens 
take on this task themselves and organize both energy savings and pro-
vision of renewable energy, however some initiatives may raise complex 
dilemmas. For instance, it is not always desirable from a systems perspec-
tive when households increase self-sufficiency (e.g. through solar pan-
els, domestic wind turbines and batteries). Nevertheless, engagement is 
decisive for the promotion of overall change, and active municipalities 
may facilitate a reasonable fit between considerations of systems and 
engagement.

sustaInable energy consumPtIon InItIatIves

It is evident from the above description that the Danish energy system, 
Danish national energy policies, and initiatives for energy reductions 
have developed and changed over time in such a way that several aspects 
have become interlaced. Dependence on rational choice mechanisms 
across policy, initiatives and evolving system configuration has resulted 
in complex, and sometimes contradicting dynamics (such as a push for 
cheap district heating and resulting lack of thermal insulation measures). 
It is therefore no surprise that energy demand dynamics are multi- 
dimensional and difficult to address. Equally, it is of no surprise that sev-
eral, sometimes contrasting initiatives for energy reduction come about, 
as also highlighted in the previous section.

National sustainable energy consumption initiatives tend to either 
focus on technological optimization and consumer adoption of more 
energy efficient products (e.g. energy saving contests; various Danish 
Energy Agency campaigns), or an altogether different approach of estab-
lishing small eco-communities that develop their own independent grids 
and alternative lifestyles (e.g. eco-villages; transition towns). As men-
tioned earlier, municipalities hold the potential for establishing initiatives 
that enable broader, systemic changes as well as local engagement, and a 
few sustainable energy consumption initiatives have been developed with 
this consideration in mind. An example of one such initiative is given 
below.
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my clImate Plan mIddelfart:  
a good PractIce examPle

As part of a broader climate commitment strategy, Middelfart Municipality 
initiated a somewhat alternative approach to energy renovation of pri-
vate homes in 2011, called ‘My Climate Plan’. The municipality had 
good experiences with energy renovations of public and commercial 
buildings through the so-called ESCO models. Here, Energy Service 
COmpanies help the owner of a building to invest in optimizing energy 
consuming installations within the building, paid by the obtained energy 
savings. This setup was, however, not commercially viable for small pri-
vate households, which the municipality also wished to address in their 
climate policy. As a result, Middelfart Municipality developed the idea 
of an ‘ESCO light’ initiative, where the professional Energy Service 
COmpanies were substituted with a local strategic partnership, con-
sisting of a number of local stakeholders (craftsmen, a bank, and util-
ity companies, among others) in order to provide better incentives for 
homeowners in the municipality to carry out energy renovations of their 
homes (Westergaard 2011).

A key challenge was that municipalities have no persuasive or regu-
lative planning instruments to mobilize energy renovations among pri-
vate homeowners. As a result, the lack of energy optimization for small 
privately owned buildings represents a hindrance for reaching ambi-
tious climate targets in many Danish municipalities. Numbers from 
Teknologirådet (2008) show that while 145,000 households renovated 
their kitchen, 165,000 renovated bathrooms, and many fitted new 
floors, put in new windows and renovated roofs, only 20,000 carried 
out energy retrofits. Formerly available national subsidies for energy ren-
ovations have almost disappeared, so incentives are low. The strategic 
lever developed in Middelfart was built on the foundation that energy 
retrofits can be meaningful for homeowners to perform if investment in 
energy optimization is carried out together with general renovation pro-
jects in the house. For example, it is much cheaper to insulate a roof, if 
you are already installing a new one. The municipality saw the potential 
of using local craftsmen as spokespersons for energy renovations, when 
bidding on general renovation projects. Together with the Knowledge 
Center for Energy Savings in Buildings, the municipality helped to pro-
vide a supplement to an existing energy advice training that was offered 
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to local craftsmen on commercial terms. The municipality facilitated 
meetings and dialogue with the local craftsmen in order to inspire them 
to take the training at the Knowledge Center, and provided a frame-
work on how to approach private homeowners with energy saving 
advice. The course introduced the local craftsmen to energy related 
aspects of building renovations across different professions. Based on 
this course, the craftsmen advised homeowners about when it would be 
suitable to think about energy optimizations, and they started recom-
mending each other, when they saw that complementary services were 
needed. The project gained political endorsement in the municipal-
ity due to the perspective of strengthening the business plans of local 
craftsmen.

Besides the partnership with the local craftsmen and the Knowledge 
Center, the municipality also developed a framework concerning further 
financial incentives for the homeowners. This involved the local utility 
company that could reimburse the private homeowners with 1 DKK per 
saved kWh, if the local craftsmen filled out a quality documentation of 
the energy savings (Escommuner 2013; Westergaard 2011). This reim-
bursement was based on the commitment that utilities have towards 
the Danish state to apply a certain amount of their income to carry out 
energy saving initiatives. A local bank agreed to provide more attractive 
loans for private homeowners that needed finance to carry out this kind 
of energy renovation (Jensen and Quitzau 2017). This was driven by the 
prospect of increased local opportunities and a possibility to market their 
local embeddedness and sustainability profile through involvement in the 
project.

By shifting the focus towards multi-actor engagement including craft 
professions, financial services and utilities, the municipality has developed 
a more ‘structural’ perspective that acknowledges renovation practices 
among homeowners. The case represents a good example of how such 
perspectives can include and address several complex situations related to 
energy renovations of private homes.

conclusIon

Although the Danish electricity system has come to utilize high levels 
of wind power over the years, and the Danish heating system to a large 
extent is based on district heating, Denmark still needs considerable 



44  I. RØPKE ET AL.

efforts to meet the targets of the Paris Agreement (Klimarådet 2018). 
Much of the national carbon-reduction measures focus on ener-
gy-intensive industrial plants (covered by the EU Emissions Trading 
System, ETS), through the establishment of offshore wind farms and 
other investments in wind, solar power and biogas.6 Little is included 
to reduce emissions from the sectors that are not covered by ETS, 
such as transport, agriculture and buildings. Equally, a missing focus 
on energy savings is reflected in the lack of measures to reduce energy 
use in existing buildings. New buildings are constructed to high 
energy standards, but there is significant potential for energy renova-
tion of the older housing stock, which would be a relatively cheap way 
to reduce carbon emissions. Finally, households have had access to var-
ious subsidies for retrofits, installation of solar panels and replacement 
of oil burners with heat pumps, however, although some subsidies 
are still available (often mediated through the electricity distribution 
companies7), the present level is low. The support for solar panels has 
been characterized by stop-go policies, as the impacts and expenses 
have been difficult to predict. The Energy Agency runs a webpage 
with advice on energy savings, renovation, subsidies, etc.,8 but in prac-
tice, it does not appear to be a high priority for the state to involve 
households actively in the transition. The focus on energy reductions, 
particularly related to household energy demand is ultimately low, and 
the energy transition potential is seen mainly as a technical problem 
with technical solutions. Very little is done to target levels of energy 
demand at a national level. The presented good-practice example is 
a rare, but good, example of how everyday life perspectives, matters 
of convenience and institutionalized conditions around energy retro-
fitting potentials (or lack thereof) have been addressed at a municipal 
level.

7 https://efkm.dk/aktuelt/nyheder/2016/dec/ny-energispareaftale-paa-plads/.
8 https://sparenergi.dk/.

6 https://efkm.dk/ministeriet/aftaler-og-politiske-udspil/energiaftalen/.

https://efkm.dk/aktuelt/nyheder/2016/dec/ny-energispareaftale-paa-plads/
https://sparenergi.dk/
https://efkm.dk/ministeriet/aftaler-og-politiske-udspil/energiaftalen/
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indicate if changes were made.
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