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Dänemark Fakten

Einwohnerzahl: 5,8 mio.

(Hessen: 6,3 mio.)

Fläche: 43.000 km2

(Niedersachsen: 47.000 
km2)

Küstenlinie: 7314 km

Königreich Dänemark 
umfasst Färöer und 
Grönland
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Gross energy consumption by fuel  
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Adjusted gross energy consumption was 14.5% lower 
in 2020 than in 1990. However, consumption of 
individual fuels has followed rather varied trends. 

Consumption of oil fell up until 1993, after which it 
rose again and stabilised, first at around 380 PJ and 
then at around 350 PJ up to 2008, after which it fell 
again. From 2019 to 2020 in particular there was a 
considerable drop to 238 PJ. From 1990 to 2020, oil 
consumption fell by 32.9%. Consumption of coal, 
which primarily takes place at CHP units, has 
decreased by 79.8% since 1990. In the period, 
consumption of natural gas and renewable energy etc. 
(i.e. renewable energy and non-renewable waste) 
went up by 15.8% and 443.3%, respectively. 
In 2020, consumption of oil, coal and natural gas 
decreased by 15.3%, 16.4% and 5.9%, respectively, 
compared with the year before. In 2020, consumption 
of renewable energy etc. increased by 5.7% compared 
with 2019.  

Gross energy consumption by energy 
product after transformation  
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Gross energy consumption by energy product shows 
gross energy consumption after a number of fuels 
have been transformed to electricity, district heating, 
and gas works gas. In other words, the consumption 
of oil, natural gas, coal and renewable energy etc. is a 
statement of the volumes of these fuels used outside 
the transformation sector. 

Fuel consumption for electricity production was 219 PJ 
in 2020, which is 0.4% more than in 2019. Compared 
with 1990, fuel consumption fell by 26.3% due to 
more efficient electricity production and a growing 
share of wind power.  

Fuel consumption for district heating was 91 PJ in 
2020, which is 1.6% lower than in 2019. Compared 
with 1990, fuel consumption increased by 17.0%. Also 
in this regard, production has become more efficient, 
as district heating production has increased by 38.7% 
since 1990. 

 
Gross energy consumption by use 
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For gross energy consumption broken down by use, 
note that electricity, district heating and gas works 
gas are included with their associated fuel 
consumptions. 

Adjusted gross energy consumption fell in all sectors 
in 2020, except for households and agriculture and 
industry. Gross energy consumption for transport and 
commercial and public services was 18.9% and 4.7% 
lower respectively in 2020 than the year before. In the 
agriculture and industry sector consumption was 0.8% 
higher, and in the households, gross energy 
consumption rose by 1.1%. In the energy sector 
(platforms in the North Sea and oil refineries) gross 
energy consumption fell by 18.9%.  
Compared with 1990, gross energy consumption for 
transport increased by 4.7%. In the agriculture and 
industry sector, gross energy consumption fell by 
29.0%, while it fell by 20.3% and 13.1%, 
respectively, for the commercial and public services 
sector and for households. From 1990 to 2020, 
developments were affected by the fact that electricity 
and district heating can be generated with even 
smaller fuel consumption. 

Adjusted PJ 

Adjusted PJ 

Adjusted PJ 
Bruttoenergieverbrauch

Quelle: Dänische Energieagentur, Energy statistics 2020

ELECTRICITY AND DISTRICT HEATING 
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Electricity production by fuel  
                                 Change 
Direct energy content 
[TJ]  1994 2000 2005 2010 2015 2018 2019 2020 '94 - '20 

Total electricity 
production (gross) 144 707 129 776 130 469 139 906 104 164 109 331 106 282 103 441 -28.5% 

Oil 9 547 15 964 4 933 2 783 1 122  950  871  947 -90.1% 

- of which orimulsion - 13 467 - - - - - - ● 

Natural gas 8 206 31 589 31 606 28 464 6 499 6 922 6 808 3 576 -56.4% 

Coal 119 844 60 022 55 665 61 222 25 596 23 654 11 920 11 022 -90.8% 

Surplus heat -  139 - - - - - - ● 

Waste, non-renewable  836 2 002 2 938 2 689 2 706 2 535 2 839 2 783 233% 

Renewable energy 6 275 20 060 35 326 44 749 68 242 75 271 83 845 85 114 1256% 

Solar  -  4  8  22 2 175 3 431 3 468 4 252 ● 

Wind 4 093 15 268 23 810 28 114 50 879 50 047 58 139 58 789 1336% 

Hydro  117  109  81  74  65  54  61  61 -47.7% 

Biomass 1 743 3 928 10 410 15 253 13 396 19 004 19 140 18 887 983% 

 - Straw  293  654 3 088 3 968 2 080 1 704 1 792 1 771 505% 

 - Wood  429  828 3 730 7 998 7 987 14 196 13 878 13 714 3093% 

 - Biooil -  0  1  1  22  5 - - ● 

 - Waste, renewable 1 021 2 447 3 591 3 286 3 307 3 099 3 470 3 401 233% 

Biogas  321  751 1 017 1 285 1 726 2 737 3 036 3 124 874%  
Electricity from renewable energy: Share of domestic electricity supply 
          Change 
[%] 1994 2000 2005 2010 2015 2018 2019 2020 '94 - '20 

Renewable energy 5,3 15,9 27,4 34,8 56,0 60,5 67,5 68,0 1189 

Solar - 0,0 0,0 0,0 1,8 2,8 2,8 3,4 ●  

Wind 3,4 12,1 18,5 21,9 41,8 40,2 46,8 47,0 1265 

Hydro 0,1 0,1 0,1 0,1 0,1 0,0 0,0 0,0 -50 

Biomass 1,5 3,1 8,1 11,9 11,0 15,3 15,4 15,1 930 

 - Straw 0,2 0,5 2,4 3,1 1,7 1,4 1,4 1,4 475 

 - Wood 0,4 0,7 2,9 6,2 6,6 11,4 11,2 11,0 2935 

 - Biooil -  0  0  0  0  0 - - ●  

 - Waste, renewable 0,9 1,9 2,8 2,6 2,7 2,5 2,8 2,7 217 

Biogas 0,3 0,6 0,8 1,0 1,4 2,2 2,4 2,5 826 

 
Electricity production by fuel  
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In 2020, 11.0 PJ (10.7%) of total electricity 
production was generated by coal. Natural gas 
accounted for 3.6 PJ (3.5%) of electricity 
production. Oil and non-renewable waste accounted 
for 0.9 PJ (0.9%) and 2.8 PJ (2.7%) of the 
electricity production, respectively.  

Electricity production based on renewables was 85.1 
PJ (82.3%) in 2020. This is 3.4 percentage points 
higher than production in 2019.  

Wind turbines contributed therefore 58.8 PJ 
(56.8%), while electricity production based on 
biomass and biogas contributed respectively 18.9 PJ 
(18.3%) and 3.1 PJ (3.0%). 

 

PJ 
Stromproduktion

56,8% Wind, 18,3% Biomasse, 
10,7% Kohle, 3,5 % Erdgas, 3,0% 
Biogas, 2,7% Abfall, 0,9% Öl



Vom zentralen zum dezentralen Energiesystem

Quelle: Dänische Energieagentur, 2017
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Kennzahlen - Auswahl

• 5.667 Windkraftanlagen (onshore), 4.690 MW
• 630 Windkraftanalgen (offshore), 2.305 MW

• 65% der Haushalte haben einen 
Fernwärmeanschluss

• 72% der Fernwärme stammt aus erneuerbaren 
Energien

• 66% der Fernwärme stammt aus Kraft-
Wärmekopplung

• 126 an die Fernwärme gekoppelte 
Solarthermieanlagen mit 1.125 MWth Leistung

• Atomkraft seit 1985 offiziell kein Teil der 
Energiepolitik mehr

Quellen: WindDenmark.dk, Dänischer Fernwärmeverbund
(Dansk Fjernvarme), Dänische Energieagentur, Solvarmedata.dk



Bürger- und verbrauchereigene Energieversorgung

• Regionale Netzbetreiber 
• ca. 50, seit 2020 alle in der Hand der 

Stromverbraucher

• Fernwärme:
• 388 von 407 Fernwärmeversorgern 

gehören den Verbrauchern (341) und 
Städten und Gemeinden (47)

• Windkraft:
• Ca. 50% in Bürgerhand (sowohl einzelne 

Grundbesitzer also auch 
Bürgerwindparks/Genossenschaften)

Gorroño-Albizu, L., Sperling, K., & Djørup, S. R. (2019). The past, present and uncertain future of community energy in Denmark: Critically reviewing and conceptualising
citizen ownership. Energy Research & Social Science, 57



Gorroño-Albizu, L., Sperling, K., & Djørup, S. R. (2019). The past, present and uncertain future of community energy in Denmark: Critically reviewing and conceptualising
citizen ownership. Energy Research & Social Science, 57

Entwicklung der Eigentümerschaft im Windkraftbereich

offshore wind farms were connected to the grid in 2002, 2003, 2009,
2010 and 2012/2013, accounting for a significant percentage of the
total installed capacity of large investor ownership in those years (see
Graph 1 ).

The analysis concludes that citizen ownership has contributed
greatly to Danish wind turbine implementation in 1977–2016 ―espe-
cially in the late 1970s and early 1980s, the second half of 1990s and
after 2008 (see Graphs 1 and 2). Individual ownership accounts for
23–41% of the existing installed capacity in 2016 and collective own-
ership accounts for 11–30% (see Table 2). Contrary to what could be
expected based on the amount of literature focusing on Danish collec-
tive citizen ownership of wind turbines, individual citizen ownership
has contributed far greater to Danish wind power implementation.
These results show a good reason to investigate alternative forms of
ownership of energy beyond the understanding of community energy
related to communities of locality or communities of interest. Besides, re-
sults for the period after 2008 refute the perception of a recent domi-
nant ownership of “utilities and professional project developers” in-
troduced by e.g. Bauwens et al. [15].

The large percentage of unidentified citizen ownership shows the
considerable uncertainty surrounding the analysis. Additionally, lit-
erature about the early involvement of power utilities in wind devel-
opment gives evidence about the limitations in the study. The first time
power utilities invested in wind turbines in Denmark was in 1987
[17,41]. This was the result of the Government decision of 1985 to

charge power utilities with building 100MW of wind power in
1986–1990 [8,34,36]. According to Maegaard [8], it was a political
decision made in order to involve these companies in wind develop-
ment ―which until then had been organised in a local bottom-up
manner. Later on more wind quotas were assigned to large power uti-
lities; 100MW in 1991, 200MW in 1996 and several hundreds of MW
of offshore capacity after 1998 [34,36,39]. The fact that no large power
companies invested in wind turbines in Denmark until 1987 seems not
to concur with the results presented in Graph 1 . The first reason for the
variance may be the simple criterion used in this paper to define the
main two categories for analysis: citizen ownership and large investor
ownership. Large investor ownership does not only include energy
companies and utilities, but also project developers and other types of
investors who owned more than 10 wind turbines in Denmark by De-
cember 2016. Consequently, the variance is not necessarily an error
ascribed to the applied methodology, but could be derived from a dif-
ference in definition of categories for analysis. However, a more de-
tailed examination of the cases shows that 75% of the turbines that
were assigned the large investor ownership before 1986 were decom-
missioned before reaching the technical lifetime of 20 years. A possible
interpretation of this is that large investors (as defined in this paper)
bought the wind turbines from citizens in order to get repowering
subsidy schemes [8,15,33] or available space for their new wind farms.
If this was true (even if just for some cases), it would mean that only the
name of the last owner was registered in (Doc_DEA). As mentioned in

Table 2
Summary of ownership of wind turbines in Denmark in December 2016. The values are calculated by applying the methodology presented in Appendix A., Fig A1.
General data Quantified ownership categories Ownership of installed capacity

(MW)
Ownership of installed capacity
(%)

Existing wind turbines: 6,099 Citizen ownership 2,747 52
Individual ownership 1,212 23

Decommissioned wind turbines: 3,051 Collective ownership 507 11
Existing companies: 2,942 Unidentified citizen ownership 1,028 19
Closed companies: 607 Large investor ownership 2,499 48
Wind energy produced 37% of the final electricity demand in 2016

and 43% in 2017 [40]
Unknown 0 0

TOTAL 5,246 100

Graph 1. Annual installation of wind capacity in Denmark by type of owner. The values are calculated by applying the methodology presented in Appendix A, Fig.
A1.

L. Gorroño-Albizu, et al. Energy Research & Social Science 57 (2019) 101231
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Rahmenbedingungen zur sozialen Verträglichkeit 
und Engagement der Bürger und Verbraucher

• Fernwärme und Stromnetze unterliegen Regeln der 
Gemeinnützigkeit

• Im Dänischen: „hvile-i-sig-selv“ = „in sich selbst ruhen“
• Nicht das Gleiche wie „non profit“!
• --> Eventuelle Überschüsse müssen zum Wohle der 

Verbraucher reinvestiert werden oder an die Verbraucher 
zurückgezahlt werden

• Gesellschaftsmodelle: Genossenschaft/Personengesellschaft, 
gemeinnützige Stiftung, GmbH (auch ohne Stammeinlage)



Projektbeispiele



Samsø

• 11x1 MW Windkraftanlagen
• 9 Anlagen gehören Grundbesitzern
• 2 Anlagen gehören der Genossenschaft

Samsø Vindenergi I/S (430 lokale 
Anteilshaber)

• Erstmalige Anwendung eines lokalen 
Kaufrechtsmodells



Hvide Sande

• 3x3 MW Windkraftanlagen (2012)
• Ursprünglicher Eigentümer: Hvide Sande 

Nordhavn Møllelaug I/S:
• 80% gehören einer Stiftung und 20% einer 

lokalen Genossenschaft
• 400 Anteilshaber in der Genossenschaft
• Stiftung finanziert Hafenwerweiterung
• 2019 übernimmt das örtliche 

Fernwärmewerk den Windpark und 
schliesst einen Elektrodenkessel an 
(10MW)



Hirtshals Hafen

• Dänemarks erste Windräder ohne 
Zuschüsse

• 4x4,2 MW im Hafen von Hirtshals
(2019)

• Besitzer Hirtshals Hafenstiftung: 
bestehend aus Einzelpersonen 
und örtlichen Betrieben

• WKA1: 300 Bürger als 
Anteilshaber

• WKA2-WKA4 gehören der 
Hafenstiftung



Thyborøn Südhafen

• 7 MW Testwindrad (8,3 mio. €!)
• Eigentümer:

• 44,44% Thyborøn Sydhavns Møllelaug
I/S (Bürger mit Wohnsitz in der 
Gemeinde Lemvig)

• 30,56% Nissum Brednings 
Vindmøllelaug I/S (lokale 
Genossenschaft)

• 25% Jysk Energi Invest A/S 
(regionaler Netzbetreiber)

• 25.500 von 34.000 Anteilen an 
lokale Bürger verkauft



Slagslunde Fernwärme (a.m.b.a.)

• 1996: Gründung

• 2005: E.ON übernimmt das 
Fernwärmewerk

• 2004-2011: durchschnittlicher 
Wärmepreis steigt von 2.580 €/Jahr auf 
5.338 €/Jahr

• 2013: 237 Verbraucher erwerben das 
Fernwärmewerk von E.ON

• 2016: duchschnittl. Wärmepreis fällt auf 
2.380 €/Jahr



Zusammenfassung
• Dänemark hat eine lange Vorgeschichte mit dezentraler und 

erneuerbarer Energieversorgung (Wind, KWK, Fernwärme, 
Biogas, Solarthermie)

• Die Rahmenbedingungen haben lange Zeit eine breite 
Teilnahme der Bürger an der Energiewende unterstützt zu fairen 
und günstigen Konditionen - besonders im Bereich 
Verbrauchereigentum von natürlichen Monopolen

• Oftmals gehen Bürger- oder Verbrauchereigentum Hand in Hand 
mit Wirtschaftlichkeit und grüner Energie

• Heutzutage ist trotzdem die Akzeptanz großer Wind- und 
Solaranlagen eine Herausforderung. Hier werden die Bürger 
nicht mehr systematisch beteiligt. Es wird nach neuen Modellen 
gesucht.



Vielen Dank für Ihre Aufmerksamkeit
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