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Per Alex Sørensen: 
Head of Dept.  
PlanEnergi  
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pas@planenergi.dk 
 
PlanEnergi: 
Consultant Engineers 
33 years years with 
renewable energy 
• biomass 
• biogas 
• solar thermal 
• heat storages 
• heat pumps 
• district heating 
• energy planning  
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Agenda 
 
• The development of district heating in 

Denmark 
• The legal framework 
• Examples of ownership and organisation 
• Financing of district heating  
• Development trends 
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1898         Waste to heat 
1903   Heat from power plants. Fuel: coal 
1960         Change from individual peat and coke to individual 
   oil or district heating . Fuel: oil in district heating.                                                                                          
                  From 1972 change to coal.                                          
1979         Natural gas introduced. Law of heat supply and 
                  division in individual gas and district heating areas.    
                  Fuel: coal and straw in district heating.   
1990    Natural gas fired CHP-plants. Fuel: natural gas (and 
                  still coal in power plants) 
2010         Individual gas conversion to district heating.  
                  Fuel: natural gas and renewable energy (and still       
    coal in power plants, but power plants start to convert 
                  to biomass) 
2017..      Conversion to renewable energy and excess heat in hybrid plants 
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District heating status in Denmark today 
 

• 65% of all Danish houses have district heating 
• 54% of the heat demand is covered by district heating 
• 50 municipal owned district heating companies deliver 70% of the heat 
• 340 cooperatives deliver 30% of the heat 
• 250 utilities have CHP with gas engines or gas turbines, but full load 

hours have been reduced from 4,000 in year 2000 to 500 in year 2014. 
No new gas engine capacity installed since 2007 
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Law of Heat supply 

Introduced in 1979. Every municipality should elaborate a heat plan where heat 
supply was defined as individual, natural gas, or district heating for consumers in 
the area to secure a market for natural gas heating in stead of individual oil. 
There is a public phase in the planning process.  
After 1990 only few municipalities made new heat plans. Instead new projects 
with change of heat supply or heat production have to be accepted by the 
municipality. The project proposal has to show that the actual project is the best 
socio economic option among possible alternatives. When a project proposal is 
approved the municipality is allowed to expropriate land for the project.                                                                             
Since 2007 the climate agenda has initiated new heat plans in municipalities. 
The heat plans are now part of a strategic energy planning process.  
District heating is non profit 
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Law of Planning 
 
 

Regulates area utilization (where to situate new city parts, industrial areas, 
new infrastructure etc.) 
Every municipality makes a Municipal plan and revise it every 4 years. A public 
phase of 8 weeks is part of the process. 
To the municipal plan can be added Thema plans for instance for situation of 
wind power plants. 
When an energy plant is built, a planning permission is needed. Normally a 
Local plan is elaborated. In the local plan the new energy plant is visualized 
and all consequences for landscape and environment are described. A public 
phase of 8 weeks is part of the process. When a local plan is accepted, the 
municipality is allowed to expropriate land for the project 
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Municipal owned utility. Example Brønderslev 
 
 

Overall a holding company (Ltd). The bord 
consists of members elected by the city 
council and the employees. All employees 
are employed by the holding company. 
Below the 3 supply utilities (Ltds) for 
water, heat and sewage water. The board 
for the heat supply utility consist of the 
chairman and the vice chairman for the 
holding company, the manager and two 
representatives from consumer side 
The heat utility supplies 4,500 buildings 
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Energy Service Company. Example Nordby-Mårup, Samsø 
 
 

Owner: the energy supplier NRGi 
(electricity company) 
Energy Service Companies (ESCO’s) act as 
third-party financers by assuming the 
financing responsibility in energy projects  
NRGi runs 11 small district heating plants. 
There is a fuel supply agreement for all 
district heating plants. It ensures the 
supply of biomass, and manages the risk 
of fuel interruption. Suppliers must pay 
for backup oil, if they cannot deliver straw 
/ wood chips. 185 buildings connected 
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Private ownership. Example Onsbjerg, Samsø 
 
 

Owner: a privately owned limited liability 
company Kremmer Jensen Aps  
An example of third party financing  
Management board: members of the family + 
two representatives for the 80 consumers + 1 
representative from the municipality  
The owner constructed the plant and runs it 
himself. He also takes care of the Ballen-
Brundby plant.  
The consumers pay a one-time connection fee, 
an annual subscription fee, and a price per 
consumed MWh  
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Consumer owned company. Example Ballen-Brundby, Samsø 
 
 

 
 

Owner: the consumers in a co-operative (Coop) with limited liability  
The members both own and manage the coop. The coop must be of the greatest 
possible use to the members, rather than give the highest profit.  
In a coop every member has one vote, independently of the magnitude of his 
investment  
The municipality issued a municipal guarantee for a loan.  
Before construction members paid a fee of 80 DKK (11 EUR) to get connected. 
After construction new members pay 45000 DKK (6000 EUR) for the connection 
labour and materials. 232 buildings connected. 
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Why local ownership? Reasons for Samsø 
 
 

 
 

• it created collective wealth  
• local community developed  
• local acceptance improved  
• it was an education  
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Financing Example EKF www.ekf.dk 
 

 
 

About EKF  

 

• Denmark´s official export credit company  

• 94 years of experience  

• Owned and guaranteed by the Danish state  

• Works on commercial terms  

• Operates under international rules and 

regulations, including standards for CSR-

evaluations  

http://www.ekf.dk/
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Financing - EKF 

 
 How to get started  

• The buyer identifies a group of Danish 

technology & equipment providers, an 

investment budget and financing need 

over a certain time-frame.  

• EKF conduct a CSR-compliance test of 

the buyer’ activities, if connected with 

larger projects a project-specific CSR-

test will apply.  

• EKF check with each of identified 

Danish exporter whether the required 

Danish Economic Interest will be met.  

• EKF, bank and buyer agree on terms of 

the credit line, how it’s managed.  

A note on rules & regulation  
A management agreement between EKF and bank 

secures that each individual utilisation of the line of 

credit is acceptable to EKF & in compliance with 

OECD-rules.  

For example:  

• Each utilisation of the credit must be linked to a 

corresponding export contract.  

• The buyer pays min. 15 per cent cash up front to 

get up to 85 per cent funded at the bank for each 

individual contract.  

• The credit amount does not exceed the amount 

fundable according to OECD-rules (import 

value/local works limitation).  

• During the utilisation period each utilisation 

accumulates under the credit line until SPOC (F.x. 

utilisation over 12 mths./SPOC in 12th month. ).  

• Maximum tenor of 8½ years - however longer tenor 

can be justified for renewable energy investments. 
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ELENA   http://www.eib.org/products/advising/elena/  
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European Energy Efficiency Fund -http://www.eeef.eu/objective-of-the-fund.html 
   

 

http://www.eeef.eu/objective-of-the-fund.html
http://www.eeef.eu/objective-of-the-fund.html
http://www.eeef.eu/objective-of-the-fund.html
http://www.eeef.eu/objective-of-the-fund.html
http://www.eeef.eu/objective-of-the-fund.html
http://www.eeef.eu/objective-of-the-fund.html
http://www.eeef.eu/objective-of-the-fund.html
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Financing 1 mio. € 
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Financing costs for different interest rates 
 
 

Loan 20 years, inflation 2% 
 
Serial loan, 5%, 1.st year 10% 
Serial loan, 3%, 1,st year    8% 
Annuity loan, 5%, 1.st year    8% 
Annuity loan, 4%, 1.st year    7.4% 
Annuity loan, 5%, average    6.7% 
Annuity loan, 4%, average    6.1% 
Annuity loan, 3%, average    5.5%  
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Future development 
 

• Small DH utilities will be administrated by the 
larger ones 

• Monitoring of consumption flow and return 
temperatures from buildings will be online (this is 
already realised for several utilities) 

• Bench marking will be obligatory for the larger 
plants 

• More transmission lines connecting utilities 
 



The Flex Cities project 

Solar heat Geothermal 

heat 

Biomass 
Recirculated 

heat 

Biogas 

Long term 

storage 

Solar heat 
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100% RES in Danish Cities     Hamburg April 3rd 2017      Per Alex Sørensen 
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Thank you for your attention 
 
 

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 691679.  
The sole responsibility for the content of this report lies with the authors. It does not necessarily reflect the opinion of the European Union nor of the Innovation and 

Networks Executive Agency (INEA). Neither the INEA nor the European Commission are responsible for any use that may be made of the information contained therein. 

Contact:  

Per Alex Sørensen 

PlanEnergi 

www.planenergi.dk  

www.coolheating.eu  

http://www.planenergi.dk/
http://www.coolheating.eu/
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