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Topic:  

• Short description of the situation: 

   - ressources 

   - energy production 

   - greenhouse gasses 
 

• The energy action planning 

   - expected development 

   - principles  

   - examples 

   - development of agriculture 

   - SEAP 
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Region  
Zealand 

 

Copenhagen 



Renewable energy in Zealand 
Potential for expansion of biomass and wind power 

Energy consumption 

21,7 mio MWh 

RE-energy 

production 

5.5 mio MWh 

RE-energy pro- 

duction i 2020 

10.4 mio MWh 

RE: 26% 

RE: 48% 

MORE RES: 
- wood 0.6 mio MWh 

- straw: 1.1 mio MWh 

- biogas: 1.0 mio MWh 

- Wind: 2.2 mio MWh 

Overview 
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Yearly value of local renewable energy 

production 

in the two muncipalities: 
 

1.6 billion Danish kroner 

155 million LVL 

The two south municipalities 
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Electricity 

Heat 

MWh 

44,436 inhabitant 

61,322 inhabitant 

Overview 



Experience of Region Zealand 
———————————————————————————————————— 

Strategy and actions • Rezekne • 18 April 2013 

Overview 



Three experience 
Three important elements now and in the coming period 

 

 

                   • Development of a decentralized energy system 
                      From a few very large inflexible power system to a flexible  

                      system with much wind power 

 

                   • Development of strategy and planning activities 
                      Development of a comprehensive planning activity, in parti- 

                      cular encouraged by the Covenant of Mayors: SEAP or  

                      Sustainable Energy Action Plan 

 

                  • From technologies to systems 
                      The development of a energy system, which is based on 

renewable  

                      sources in their own terms. 
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The Danish power system - Change 1980-2000 
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Priorities and expected development 
Energy Agency projections to the year 2025 (54% electricity based on RE in 2020) 
 

Sources: Danmarks Energifremskrivning, april 2011, Energistyrelsen 

Renewable energy sources in gross energy consumption (PJ) 

Other - 5 PJ 

Biogas 

More biogas - 14 PJ 

Wood and straw 

Large powerplant - 14 

PJ 

Biofuels 

More biofuel - 8 PJ 

Waste 

Windpower 

More wind - 19 PJ 

78% 

336% 

256% 

14% 

Priorities up to 2020 
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Subsidies - Premium  
The new Danish energy policy                  
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Øre per kWh (1,50 Danish kroner) 
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Local Energy Action Plans 
What are we doing? 

 

- Local Climate plans 

- Local energy action plans (LEAP) 

- Sustainable energy action plans 

  (SEAP) 
 

-Energy-system-approach 
 
 

 

 

 

 
 

Optimizing the three sub-systems 

of the energy systems 

LEAP 
Greve 

LEAP 
Lolland 

LEAP 
Guldborgsund 

LEAP, 
Faxe 

LEAP 
Holbæk 

LEAP 
Kalundborg 

LEAP 
Køge 

LEAP 
Lejre 

LEAP 
Odsherred 

LEAP, 
Næstved 

LEAP 
Ringsted 

LEAP 
Solrød 

LEAP 
Roskilde 

LEAP 
Slagelse 

LEAP  
Sorø 

LEAP 
Stevns 

LEAP 
Vordingborg 
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SEAP 

The Covenant of Mayors is the mainstream  

European movement involving local and  

regional authorities, voluntarily committing  

to increasing energy efficiency and use of  

renewable energy sources on their territo- 

ries. By their commitment, Covenant sig- 

natories aim to meet and exceed the  

European Union 20% CO2 reduction  

objective by 2020. 
 

Signatories 
4,418 Cities and municipalities 
 

Covering in all 
169 mio inhabitants (35% of EU) 
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Plans and plan systems 
The natural steps 

Awareness: 

- RE expperience 

  phase by phase 

- Local Agenda 21 

- Climare and energy 

  plans 

- Citizens’ summits 

- Capacity building 

           

Vision 

- 100% fossil free 

  energy supply 

  in 2050 

Baseline analysis 

- Mapping of energy 

  & GHG 

- Projections 

- Action options 

Action plans 

- Actions step by 

  step 
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From technologies to energy system 
 

• First demonstration of technologies• The integration of renewable 

energy in the fossil energy• But now the establishment of a renewable 

energy system on its own terms 

5% VE 

20% VE 

100% VE 

Typical: demon- 

stration of RE- 

technologies 

Typical: integra- 

tion into the fossil  

energy system 

Typical: energy 

system on RE 

terms 
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The opportunities - the whole chain 
The agricultural sector 

 

 

 

 

 

 

 

 

 
 

• Material efficiency• Eco-efficiency• Dematerialization• Substitution• 

Close loop• Industrial Ecology 

Two examples 

- Reduction of nitrogen load 

- Recycling slaghterhouse 

Agriculture Processing 
dairy, slagther 

Finished 
products 

Final 
consumption 

Distribution 
and sales 

Reuse and 

recycling 

Recycling Recycling Recycling 

Waste 
landfill 

Opportunities 
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Setting up a biogas plant 
 

                    Goal 
 

                    - Improve farming 

                    - Increase Revenues                    - Producing renewable  

                      energy                    - Reduce environmental 

                      impacts on water streams 

                      and sea water (WFD) 

 

 

An example - Suggestion for a Biogas plant at Holbæk  

Example 1 
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Raw material 

Nutrients 

Greenhouse gas 
 Agriculture   

 

 Energy crops 

Other raw mat.  
Biogas 

plant  

Cattle and 

pig farms  
Food 

Production 

Combined 

heat/power 

Electricity 

Heat/Cooling 

N-reduction 

Root zone: 18-41 tons 

In the fjord: 12-31 tons 

5,4 mio m3 gas 

75.200 tons 
N:   485 tons 

P:      99 tons 

K:   338 tons 

El:      13.150 MWh 

Heat: 18.000 MWh 

-3.930 tons (methan) 

El:       -10.654 tons 

Heat: -3.835 tons 

+280 tons (el) 

+539 tons (transport) 

Feed imports 

Fertilizer 

-900 tons (in field) 

25.200 tons 

Example from Holbaek - Proposal for biogas 

Example 1 

Experience of Region Zealand 
———————————————————————————————————— 

Strategy and actions • Rezekne • 18 April 2013 



The opportunities - the whole chain 
The agricultural sector 

 

 

 

 

 

 

 

 

 
 

• Material efficiency• Eco-efficiency• Dematerialization• Substitution• 

Close loop• Industrial Ecology 

Two examples 

- Reduction of nitrogen load 

- Recycling slaghterhouse 

Agriculture Processing 
dairy, slagther 

Finished 
products 

Final 
consumption 

Distribution 
and sales 

Reuse and 

recycling 

Recycling Recycling Recycling 

Waste 
landfill 
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Here we have a slaughterhouse 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transition Effects: 
- Energy savings and energy efficiency- 

Savings on fossil energy- Reduction of 

greenhouse gas emissions- Significantly less 

waste and less costly waste   handling- 

Significant production of renewable energy- 

Recycling of nutrients for agriculture 

Example 2 
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Industrial symbiosis - Slagterhouse 

Example 2 
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Symbiosis (3) - Production of vegetables 

Example 3 

Enery: - Gas engine (natural gas)- Coal-fired boiler plants, 8 MW- Natural gas fired boiler plant, 14 MW Varpelev Gartneri 
Current situation autumn 2012 

Almost 100,000 m2 of greenhouse 

area 

Manufactured goods:- tomatoes- cucumbers 

- etc. 

Transfer Effects: 

- Prerequisite: Production of vegetables in greenhouses (greenhouse)- Symbiosis 

effect particularly associated with high heat consumption in buildings  

  in winter and high heat in the greenhouses early summer, summer and autumn- 

Energy savings and energy efficiency- Substantially cheaper heating for 

greenhouse- Significant revenue from the supply of district heating to Hårlev and 

from the sale of  

  electricity from combined heat and power plant- Cheap and security of supply 

heat to the greenhouse and the local community- At full development quota-free 

glasshouse plants (current quota of 21,870 tonnes)- Recycling of nutrients for 

agriculture 
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Electricity: 26.850 MWh 

15.900 
tons 

Recovered 

heat 
) 

Varpelev Gartneri 
The development of an energy-

symbiosis up to 2020 

Chip Boiler 8 MW 
Conversion of coal boiler 8 MW 

Wood chips 
Local delivery 

Natural gas boiler 14 MW 
Reserve boiler 

Solar heating plant 
10,000 m2 - 5,000 MWh 

Biogas plant 
Heat & power plant 

99,300 tons slurry15,900 

tons crops17,800 tons 

otherorganic 

materialTotal 133,000 

tons 

Electricity: 24.160 MWh 

94.240  
tons 

Agriculture 
 

Output: Slurry and 

other organicmaterial 

Input: 

organicresidues, NPK 

Residues - NPK 

District heating 
Hårlev City 

27,300 MWh / 855 

installations 

Agriculture 
 

Energy crops 

15,900 tons 

16.700 MWh heat 

10.600 MWh heat 
Wind farms 
Capacity of 9 

MWAnnual production 

21,600-32,100 MWh 

Manufactured goods:- tomatoes- cucumbers 

- etc. 

Symbiosis (3) - Production of vegetables 

Example 3 



Oil prices - crisis 

Prices converted at current pricesDollar per barrel 

Finance 

cricis 

2008 

1970 2011 
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Thank you for your attention 


