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Renewable Energy as a Lever for Industrial Innovation  

and 100% Renewable Energy   
 

Experiences from Denmark 

. 



Since 2011  globally more new renewable energy  

capacity was installed than new capacity  

within fossil and nuclear power combined  



Wind Energy as a Lever for Rural  

Development 



 

     DENMARK’S ELECTRICITY SUPPLY SYSTEM: 

 

• Till 1975 almost 100% dependency on oil 

• Diversification of supply was decided  

• Atomic energy first had main priority but the 

plans were cancelled in 1985 

• Decentralization of supply got priority with CHP 

and renewable energy 

• Strong AC and DC transmission cables to 

Sweden, Norway and Germany 



        Danish Energy Characteristics 

• Since 1980 Permission not given to build 

conventional Power Stations:  
 

The Consequences : 

1. High Share of CHP, Combined Heat & Power: 60% 

2. High Share of District Heating, 63% 

3. High  Share of Wind Energy: 42% in 2015 

• 4. 70.000 employed within RE; 28.000 in Wind Industry 

 

Future Challenges:  

     a. Replacing Coal with Renewable Energy 

     b. Organic Waste to be used for Biogas. 

     c. Transport Sector to change to Renewable Energy 

  



Energy production in Denmark in 2015  

 District Heating: 105 TWh 

 

 Electricity: 35 TWh 

 

 Transportation: 40 TWh 

180 TWh 

42% of the electricity are coming from the wind turbines 



Denmark’s Electricity  

Infrastructure 1985 and 2014 

1985 2014 



Share of wind power in Denmark (% rates) 
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 Fluctuations: From 2% Wind to 119%!      
www.energinet.dk/ Power right now 

Wind power share 119% 

July 31, 2015:  44 g CO2/kWh 

Wind power share 2% 

Jan 14, 2014:  472 g CO2/kWh 

 



       Danish District Heating 

 Population 5.6 mio –  District Heating 2.6 mio Homes 

 60,000 km District Heating pipes 

 64% of all homes heated – 98% in Copenhagen 

 Ownership: Municipalities or Consumers Cooperatives 

Source: ENS 



 Solar District Heating, Denmark 2014 





COMMUNITY POWER FOR 
THE COMMON GOOD 



The Thy Region was pioneer within  

Community Power since 1981 

 Community power is owned and operated by the 
community 

 Wind power, solar thermal and power, biogas, biomass, 
and combined heat and power, CHP, and storage are 
basic community power technologies 

 Financial benefits are returned to the community  

 Community choose what infrastructure  

 fits best to its needs and is economically efficient. 
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• What happened in 1992? 

• And in 1998? 

• In 2002 repowering program 

 

• Community ownwership comes to an end 

 

• 165.000 families in Denmark were co-

owner 

 

• In 2002 in Thisted Municipality 4000 

households owned most of the wind 

turbines 

 

• In 2015 Commercial investors had 

purchased  nearly all 



• More than 200 protest groups in 

Denmark 

• Since 1998 very few new 

community power The population 

is FOR wind power; they protest 

against investor wind  projects 

THE FUTURE? 



TAXFREE   TAXATION  applied 





 Welcome to Community Wind Power.  

It is cheaper as well! 

  



Not 20% - but 100% local ownership as 

the alternative to external investors.  



Acceptance and new economy with 

community power  



Future wind projects must have the 

acceptance of the local residents. 

 

But is Energy Democracy possible? 

 

      In 2012 the local municipality declared: 

 





• The ACCEPT BONUS  from renewable energy 

projects will benefit the residents of local 

communities, i.e. the main objective is achieving the 

common good.  

• In contrast, the main objective of commercial 

ownership models is to generate private profit. 

 

ACCEPT  BONUS FOR THE LOCAL COMMUNITY 





Real World Example: 

Hvide Sande, fishery harbour Denmark: 

100% local acceptance 

 

 



Sdr. Vium August 2016, 

Wind and Social Housing 



Annual installation of wind turbines in 

Denmark 1985 - 2002 

Single ownership, farmers 

Cooperatives 

Utilities 



Main types of windpower ownership in Denmark, 1985 - 2003 
.  

Since 2003 no registration of ownership. 
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Consequenses of 5 forms of ownership 

Who to own? 
Local 

acceptance 

Local 

development 

Common good fonds, 20% Coops Yes Yes 

20% Coops, 80% for investor ? No 

60% for utility, 40%  for Coop Yes No  

Vattenfall model, local buy-out No No 

Municipal ownership May be May be 



Purpose:  

• How to develop and implement renewable energy solutions 

based on alternatives to tendering, certificates, and other 

commercial models as prepared by DG Competition, and 

promoted by the central power utilities.  

• How to distribute the benefits of community-for-the-common-

good projects to generate local development  and to achieve  

the necessary local acceptance.  

• How to substitute the costly offshore power with onshore power 

to reduce electricity prices and improve the overall economy.  

• How to create democratic ownership by involving all local 

residents  

 

 

  

Community Power Conference 

 in Copenhagen, Sep 9, 2016 



The challenge of the coming years:  

Best use of the excess power (1) 



The challenge of the coming years: 

Best use of the excess power (2) 



 Wind-Power-to-H2-to-Gas (CH4) 



        Integrated Hydrogen System 

Source: Total 



Book: Off-grid Renewable Energy 
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