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Agenda 

Å Short introduction to the results of Danish energy planning 

Å The role of energy planning in the transition including the interaction 

between academia, interest organisation and official planning 

Å The role of energy system simulation and analysis 

 

Å (If time permits ï Two cases of policies to assist the establishment of wind 

power and CHP) 

 



SHORT INTRODUCTION TO THE RESULTS OF 

DANISH ENERGY PLANNING 

 



Danish energy system at a glance 

Danish Primary Energy Supply

0

200

400

600

800

1000

1972 1980 1988 1996 2004 2007

PJ

Oil Coal Natural Gas Renewable Energy

Å Stable primary energy supply over 40 years 

Å ~50% of electricity from cogeneration of heat and 

power 

Å >55% District Heating 

Å ~40% wind power 

Å High share of the worldôs offshore wind power 
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Danish electricity supply ï wind and CHP 
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From a central to a distributed energy system 

Central CHP 

Local CHP 

Wind 

Off-shore wind 

AC Interconnection 

DC interconnection 

Maps: Danish Energy Agency 
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THE ROLE OF ENERGY PLANNING IN THE TRANSITION 

INCLUDING THE INTERACTION BETWEEN ACADEMIA, 

INTEREST ORGANISATION AND OFFICIAL PLANNING 



The role of energy planning in the transition 

Å Energy planning and energy system modelling was not a topic prior to the 

1970s ï however that situation changed abruptly 

 

 



Danish Energy plans 

Name Fuel RE target Approach Focus 

Danish Energy policy 

1976 

Nuclear None  One alternative 

Pro-gnostic  

Security of supply  

Energy plan 81  Coal Marginal More alternatives 

Prognostic  

Socio-economic costs 

Energy 2000  NG Some  Programmatic  Environment  

Energy 2000 ï follow up  NG Some  ditto; IRP  Ditto 

Energy 21 (1996)  NG  More ditto + market Environment 

Re-regulation 

Energy strategy 2025 

(2005) 

- None Market based ñLiberalisationò and market 

opening 

A visionary Danish Energy 

policy 2025 (2007) 

RE 30% & 

100% 

Market based Unreliable suppliers 

Climate change 

Energy strategy 2050 

(2011) 

RE 100% Market based Unreliable suppliers 

Climate change 
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Alternative energy plans 

Name Focus  Result 

Draft to an alternative 

energy plan 76  

Alternatives to nuclear Appricitation of a multi-fuel 

strategy 

Alternative energy plan 

83  

Technical alternatives Away from growth 

philosophy  

Energy action plan 90  Public regulation  Action plan approach  

MOSAIK + 

Local energy markets 

(2005) 

Technical options for full-scale 

integration of RE 

Realisation of the possibility 

of substantial RE integration 

IDA / CEESA / Local 

energy plans (>2005) 

100% RE systems  (Municipal involvement) 
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Choice awareness and radical technological change 

Choice awareness theory [Lund] 

Å Choices in democratic decision-making 

Å True choices and false choices 

Å Hobsonôs choice 

 

Radical technological change 

Å òTechnologyò embraces technique, knowledge, organisation, products ï and 
profit [M¿ller, Remmen and Christensen ï later expanded by Hvelplund]  

Å Changes in technology can be measures in terms of how many constituents 
that are changed. More than one is denoted òradical technological changeò 
[Hvelplund] 

 

 

Choice awareness theory and technological change theory calls for energy 
systems scenario-making combined with analyses of the components of 
ñtechnologyò to be changed 



THE ROLE OF ENERGY SYSTEM SIMULATION AND 

ANALYSIS 



Three phases of introducing Renewable Energy 

1. Introduction phase 

Small marginal shares of RES leading to high fuel savings (pr. Unit) by 
replacing marginal units. 

 

2. Large-scale integration phase 

Fuel savings vary during the season and from one hour to another due to 
varying system impacts 

 

3. The 100% renewable energy phase 

Focus on different renewable energy sources and their ability to be 
integrated with savings, efficiencies and energy demands.   

 

 

In general ï increasing complexity and integration 

 



Reference excess production 

Energy 21 (Government Energy Plan 1995)
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A week in Western Denmark in 2015 
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The issue of excess power generation 
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Large-scale RE integration requires sector integration 
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Source: dx.doi.org/10.5278/ijsepm.2016.11.2 


