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1. Abstract  
Many communities declare themselves 
sustainable or on the way to sustainability. 
But not many measure systematically how far 
they have come. 
 
In the TransPlan project 5 islands from 5 
different countries in EU use the Energy 
Planning Tool (EPT) to elaborate energy 
balances every second year after 2006. Thus 
the development in fuel consumption, energy 
conversion efficiency and end use of energy 
for all purposes on the islands will be 
transparent as well as the development in key 
figures as CO2-emission, reduction in fuel 
import and creation of work places. EPT has 
also been used to make an energy action plan 
including socio economic prioritisation of 
actions.  
 

The tool and methodology in the project are 
applicable in all municipalities and regions in 
Europe. Making key figures comparable and 
visible, a growing competition in changing 
key figures will motivate civil society and the 
direct involved stakeholders to take action. 
 
Four islands have been observants to the 
process and will hopefully be the next to use 
the EPT. 
 
This guideline shows how to use the Energy 
Planning Tool (EPT) to elaborate energy 
balances and energy action plans. 
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2. Introduction to energy planning and the energy planning tool 
The purpose of this chapter is to give a short 
introduction to energy planning and the 
overall idea of the EPT. 

 

2.1 The purpose of energy planning 
If problems caused by energy consumption 
and solutions to these problems appear 
obvious, it may seem unnecessary to spend 
time on planning before elaborating changes. 
But calculation of potentials of different 
solutions, comparison of technologies, 
identification of barriers to change; these are 
essential ingredients to discussions of future 
strategies.  
 
Energy planning for a geographical area 
provides a method of reorganising and 
redirecting money already allocated for the 
supply of energy so that it can be spent more 
efficient in the future. But what does "more 
efficient" mean? 
An energy supply plan, when compared to the 
present situation, will be more efficient if it 
improves the welfare in the chosen 
geographical area.  
 
Aspects of improved welfare include: 

·  Cheaper energy services make more 
money available for consumption 

·  New local work places can be 
generated since employment is often 
required in the regional production of 
energy saving equipment, energy 
conversion technologies, energy 
producing equipment and renewable 
energy technologies as well as in the 
supply of regional fuels (replacing 
imported fuels). Using a regional 
labour force and regional fuels means 
that money for energy will stay within 
the area and within regional business. 

·  Reducing environmental problems; 
thus reducing health problems 

·  Reducing dependency on imported 
fuels and energy services; this may 
reduce debt to other regions and thus 
open new possibilities for the area to 
make its own decisions. 

·  Capacity building of companies and 
developing technologies that are 
useful to the area; stemming from a 
new demand for improved products 
and production methodologies. 

 
 

2.2 Alternative future scenarios supporting political and public action  
First some remarks on why scenario studies 
are relevant for discussing greenhouse policy 
options. For the purpose of assisting decision-
makers, a way must be found of describing a 
given energy system in its social context, that 
is suitable for assessing systems not yet 
implemented. Simple forecasts of demand and 
supply based on economic modelling cannot 
directly achieve this, as economic theory 

deals only with the past and occasionally the 
present structure of society. 
In order to deal with the future, economic 
models may attempt to invoke the established 
quantitative relations between components 
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and assume that they stay valid in the future. 
This produces a "business-as-usual" forecast. 
Because the relations between the ingredients 
of the economy, e.g. expressed through an 
input-output matrix, vary with time, one can 
improve the business-as-usual forecast by 
taking into account trends already present in 
the past development. 
However, even such trend-forecasts cannot be 
expected to retain their validity for very long 
periods, and it is not just the period of 
forecasting time that matters, but also changes 
in the rules governing society. 
These may change due to abrupt changes in 
technology used (in contrast to the 
predictable, smooth improvements of 
technological capability or average rate of 
occurrence of novel technologies), or they 
may be changed by deliberate policy choices. 
It is sometimes argued that econometric 
methods could include such non-linear 

behaviour, e.g. by replacing the input-output 
coefficients by more complex functions. 
However, to predict what these should be 
cannot be based on studies of past or existing 
societies, because the whole point in human 
choice is that options are available, that are 
different from past trends. The non-linear, 
non-predictable relations that may prevail in 
the future, given certain policy interventions 
at appropriate times, must therefore be 
postulated on normative grounds. This is what 
the scenario method does, and any attempt to 
mend economic theory also implies invoking 
a scenario construction and analysis, so in any 
case this is what has to be undertaken. It is 
important to stress that scenarios are not 
predictions of the future. They should be 
presented as policy options that may come 
true only if a prescribed number of political 
actions are indeed carried out.  

 

2.3 The overall process when using the Energy Planning Tool (EPT) 
Energy planning includes assessing 
(estimated or calculated) the impact of 
possible future energy systems on the aspects 
outlined above. The EPT presents a method of 
making that assessment and an overview of 
the steps involved are displayed in the 
following chart. 
 

It is important to stress, that a solid and 
realistic energy plan can only be developed if 
local problems, objectives and resources have 
to be taken into account throughout the hole 
planning process. 
 
The following chapters of the guideline will 
go through each step in the flowchart below 
starting with the energy status balance.  
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3. Collecting information about present energy consumption and local 
energy resources 

3.1 Information about present energy consumption 
When calculating the present energy 
consumption and making an energy balance 
for a region or local area, one should use 
official statistics as much as possible to 
reduce the work and make it possible to 
replicate the balance year after year. In some 

cases, the values can be taken directly from 
the official statistics. In other cases, values 
such as average electricity consumption per 
person (kWh/person) can be found from 
national key figures, or, if not available, 
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estimated, and then multiplied by the number 
of persons in the region. 
 
Other possibilities are green accounts form 
companies or making questionnaires in order 
to obtain specific data. This is most useful 
when getting information from large 
consumers or producers. It can also be useful 

to ask a few representative end-use consumers 
and obtain average key figures in that way.  
 
Figure 3.1 shows an overview of where to 
obtain the various information needed for an 
energy balance. The balance of Bornholm is 
used as an example. 

 
Figure 3.1: Overview of information collected for the energy balance for Bornholm year 2005 
Information Source 
Number of inhabitants  National statistics 
The efficiency of the electricity grid  Østkraft, owner of the overall electricity grid in Denmark 
CO2-emmission of imported electricity  Østkraft, owner of the overall electricity grid in Denmark 
CO2-emmission of fossil fuels  The Danish Energy Agency 
Electricity consumption  Østkraft, the local electricity company  
LPG and kerosene consumption Estimated form national energy statistics  
Coal consumption Østkraft, a local coal fired power plant 
Heavy oil consumption The Danish Energy Agency, fuel sale to Bornholm 
Light fuel oil consumption The Danish Energy Agency, fuel sale to Bornholm 
Diesel oil consumption The Danish Energy Agency, fuel sale to Bornholm 

National statistics on diesel use for agriculture 
National statistics on vehicles in Bornholm 

JP1 (jet fuel) consumption  Estimated from Rønne airport 
Petrol consumption The Danish Energy Agency, fuelsale to Bornholm 
Wind power production  National statistics on production form turbines on Bornholm 
Solar photovoltaic production According to the municipality there are only 2 systems on the island 
Solar thermal production Information on a large solar system is given by the folk high school of 

Bornholm. The number of individual systems is estimated by the local 
environment and energy centre on Bornholm. 

Biogas production from manure Information from the large biogas plant Biokraft. Information is available in 
the Heating plan for Bornholm 

Straw consumption The use for district heating is stated in the Heating plan for Bornholm 
The use in individual boilers is estimated from information on the number 
of boilers given by the local chimney sweeper 

Wood and woodchips consumption Specific information from the energy plants and industry. 
 
The use of wood in individual boilers is estimated from information on the 
number of wood burning stoves given by the local chimney sweeper and 
statics’ on felling in the forests 

Imported wood pellets and wood waste Information given by the importers of wood pellets and briquettes 
Heat pump production According to the municipality there are 11 heat pumps in individual houses 

on Bornholm  
Waste consumption Green account for BOFA, incineration plant  

 
 

3.2 Mapping local energy resources 
Looking at ways of utilising regional energy 
resources can be a valuable way of improving 
an energy system. In this way, the cost for 
fuel stays in the local community and 
strengths the local economy. Utilising 
renewable energy sources often also reduces 

the environmental impact of energy 
production. 
 
Possible regional energy resources include: 

·  Solar; which can be utilised for 
domestic hot water production (solar 
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heating) or electricity production 
(photo voltaic) 

·  Wind; which is mainly utilised for 
electricity production 

·  Hydro; for electricity production. 
·  Geothermal energy; for different types 

of energy production, only available in 
some locations 

·  Biomass; which includes the 
following resources: wood, surplus or 
waste production from agriculture, 
manure from domestic animals and 
organic waste from households and 
industries to be used for biogas 
production. 

 

Mapping the regional energy resources will 
indicate which energy resources that could 
feasibly become part of a new and alternative 
energy supply system, and show how much 
energy those sources could deliver. Most of 
the information required for mapping can be 
found in governmental and regional statistics, 
and can then be supplemented by more 
detailed investigations of the specific source 
or areas by fieldwork and questionnaires. 

3.3 Accessing potentials of local energy resources    
 
Solar Energy 
A thermal solar collector generating heat for 
domestic hot water produces approximately 
400-500 kWh/m2

 solar collector under Baltic 
conditions. In Sardinia the production is 
approximately 600-800 kWh/m2 
 
Photovoltaic technologies generating 
electricity produce approximately 100-140 
kWh/m2 under Baltic conditions. In Sardinia 
the production is approximately 160-200 
kWh/m2 
 
Wind Energy 
The energy of the wind depends on the 
surrounding terrain, with optimal locations 
being off shore or close to the sea or a lake. 
For example in the Baltic area typical figures 
for the power generated by similar turbines 
located inland (carefully chosen location), 
near to the shore and off-shore would 
annually generate 2000 kWhelec/ kWcapacity, 

2500 kWhelec/ kWcapacity and 3500 kWhelec/ 
kWcapacity of electricity respectively. 
 
Hydropower 
The potential of the hydropower resource is 
determined by the flow rate of water along the 
river; its volume and its speed. Large hydro 

plants, i.e. in MW sizes can have large impact 
on the surroundings due to damming, while 
small-scale hydro plants (micro hydro) can be 
utilised without having an impact on the 
surroundings. 
 
Biomass 
The wood resources can be a mix of surplus 
wood from the forests, waste wood from the 
woodworking industry and energy crops. The 
resource can be limited due environmental 
considerations. 
 
The straw resources are the remaining straw, 
when the straw for fodder and other farming 
purposes has been used. The resource will 
change from year to year with up to 30%. 
 
Biogas from manure or organic waste can be 
utilised for electricity and/or heat production. 
In the case of manure, the quantities available, 
and thus the power production potential, 
depends very much on the agricultural 
practices. If the animals are in stable all year 
round then all of the manure can be collected 
and this will be considerably more than if the 
animals are kept outdoors for some or all of 
the year. Likewise the way of feeding the 
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animals influences the amount of manure and 
the energy content in the manure.  
The typical energy content of the manure 
from various animals which have been 
intensely fed and kept in stable all year are: 

·  Milk cow 17.5 GJ/Year 
·  Cattle cow 9 GJ/Year 
·  Pig 1.8 GJ/Year 
·  100 chickens 5 GJ/Year 

 
 
To utilise the biogas from organic waste, it 
must first be separated in the households or 
industries. The material will need to be sorted 
again before digestion to ensure that it does 
not contain plastics and other non-organic 
materials. 

 
 
 
Information collected to estimate the local energy resources in the case of Bornholm 
 
Resource Estimate  Energy resource 
Wind power The resource is basically unlimited especially if offshore 

locations are included. 
The existing turbines in Bornholm on average produce 
around 92,5 GWh/year. It is estimated by the 
municipality that the useable resource of wind power is 
further:    
75 MW offshore (15-20 turbines) 
15 MW onshore (10 turbines) 

Existing:   92,5 GWh/year 
Offshore: 251 GWh/year 
Onshore:   43  GWh/year 
Total:       386 GWh/year 
 
 

Solar Power The resource is basically unlimited since it is possible to 
put solar power on almost any building and on the 
ground to. Placed on the ground the heat production per 
m2 is 20-30 times more than the yield from energy 
crops.   
In the case off Bornholm it is estimated that the 
following plants will be established:    
One large solar heating system of 12.500 m2 and around 
900 individual solar heating systems on rooftops.  

Large solar:        6 GWh/year 
Individual solar: 5 GWh/year 
Total:                11 GWh/year 

Manure The biogas plant Biokraft uses half off the manure on 
the island today. An estimate of the total resource is 
provided in the Heating Plan for Bornholm. 

Total: 77 GWh/year 

Energy crops It is estimated that 5% of the total crop land can be used 
for energy crops. This gives a potential of 1.650 ha. 
 
The yield from energy crops is estimated to 51 MWh/ha. 

Total: 
1650 ha x 51 MWh/ha/year  
= 84 GWh/year 

Straw According to the Heating Plan for Bornholm 2007 the 
total resource of straw is 30.000 ton/year. 15.000 
ton/year is already used for district heating today.    

Total:  
30.000 ton x 3,9 MWh/ton = 117 
GWh/year 
 

Wood and woodchips According to the Heating Plan for Bornholm 2007 the 
woodchip resource is: 25.000 m³ x 9 GJ/m³ = 62,5 GWh.  
 
Moreover 124 GWh of wood is already used according 
to the municipality. 
 

Woodchips:  62,5 GWh 
Wood:        124 GWh 
Total:          186,5 GWh 

Waste According to the Green Account of the local 
incineration plant (BOFA) 58 GWH of waste is 
incinerated. Moreover a resource of 7 GWh is exported 
to the mainland.  

Incinerated locally: 58 GWh 
Exported: 7 GWh 
Total: 64 GWh 
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4. Making a baseline spreadsheet 
The aim of the energy balance spreadsheet is 
to introduce a methodology for organising 
information about the local energy supply 
suitable for energy system analysis. The 
energy balance methodology is intended to be 
simple and easy to implement and the basic 
calculation of the energy balance for a 
country or region can be done on a 1-page 

spreadsheet. An energy balance provides a 
comprehensive view of the energy system as a 
whole. It is thus the necessary instrument for 
understanding energy as part of a larger 
situation; a present situation, a future business 
as usual situation, and alternative energy 
situations. 

 

4.1 The overall spreadsheet design  
The figure below shows the overall structure 
of the energy balance spreadsheet. Each 
technology involved in the energy system of 
the area of interest (either by generating or 
consuming energy) will take up one row of 
the spreadsheet. The rows could for instance 
cover windturbines, individual boilers or cars. 
 
The columns can be divided into sections: 

1. The type of fuel used along with 
annual consumption of the fuel used 
by a given technology 

2. The name of the fuel conversion unit 
 

3. The distribution of energy (heat and/or 
electricity)  

4. The end-use of energy (e.g. transport 
is the end-use of car technology) and 
the amount of energy produced by the 
conversion technology for that end-
use. 

 
 
Section 1 Section 2 Section 3 Section 4 
Fuel Conversion technologies and 

efficiencies 
Distribution of electricity and 
heat 

End-use 
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4.2 How to make a baseline spreadsheet  
This section will show how to put collected 
data into the spreadsheet and make an energy 
balance step by step. Details about the 

collected data in the case of Bornholm is 
shown in the Annex “Background note, 
energy balance Bornholm, 2005”. 

 
 
 

 
 
 

1. General data about: where, when, energy unit, number of inhabitants, overall efficiency of 
the electricity grid are inserted. 

 

 
 
 
 
 

2. General data about: CO2-emmisions from imported electricity and fossil fuels, and fuel 
prices if data are available are inserted. 
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3. The total local resource of different renewable energy resources 
In row 76 it is possible to insert data about local energy resources. The percentage of local resources 
used today is calculated in row 77. 
  

 
 
 
4. The use of fuel (A-AC) distributed on different energy conversion units (AE) is inserted as 

shown below 
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5. The efficiency of the different energy conversion units and the district heating grid is 
inserted. Then the spreadsheet will calculate the electricity and heat available for the end 
user in column AK and AM. 
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6. The end use of electricity  
 
The electricity used for heat pumps and hot water is inserted in column AK. The electricity used for 
other purposes in different sectors is inserted in column AR, AW and AX. 
 
  

 
 

 

4.3 How to read the results in the baseline spreadsheet 
When all data has been put into the spreadsheet a number of key figures can be extracted from the 
spreadsheet. Some of the most relevant are: 
 

·  Total CO2-emmision of the community (AD 75) 
·  CO2-emmision pr. inhabitant (AF 75) 
·  Percentage of fuel consumption covered by renewable energy (AF 76) 
·  Percentage of fuel consumption covered by locally produced renewable energy (AF 77) 
·  Local renewable fuel resources (AD 76) 
·  Use of local renewable energy resources (AD 77) 
·  Value of imported fuel (AD 78) 
·  Total fuel consumption (AD74) 
·  Total end-use of energy (AO 74) 
·  Total heat delivered to consumers in the district heating grid (AK 74)  
·  Total electricity consumption (AL 74) 
·  The distribution of fuels used in the energy supply (A74-AD74) 
·  The energy consumption distributed on different energy transformation units (AD8-AD73) 
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4.4 Examples of charts made from key figures in the spreadsheet  
 
The annual fuel consumption on Bornholm  in 2005 

 
 
End use of energy in 2005 
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Energy consumption in 2005 divided into conversion units 
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CO2-emmissions in the business as usual scenario and the energy plan 
 

 
 
 
The energy supply in baseline and future plan scenarios   
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5. Making a Business as usual spreadsheet 
 
The purpose of making business as usual 
spreadsheet is to show how the energy supply 
will be in the future if no new changes are 
made. In Denmark such a forecast is made at 
the national level by the Danish Energy 
Agency. Some of the key numbers from the 
national forecast has been used to make a 
business as usual forecast for Bornholm for 
2025. Moreover already decided new power 
plants have been added. 
 
The following changes have been made 
compared to the baseline spreadsheet: 
·  The electricity consumption is increased 

by 11,5%. (AQ11, AV11, AW11) 
 
 

·  Consumption for land transport is 
increased by 17% (I65, G66, G67)  

·  Biokraft produces 16 GWh a year with an 
electricity efficiency of 38% based on 
manure. (P47) 

·  1.000 ton of straw is used in a new district 
heating plant in Hasle and replaces 3.000 
MWh of oil used in individual boilers 
today. Or 3000/0,75 MWh = 4.000 MWh 
oil. T52 is increased by 4 GWh and F15 is 
reduced by 4 GWh. 

 
The business as usual spreadsheet is made by 
copying the baseline spreadsheet and making 
the changes shown above. 

6. Making a future plan spreadsheet 
As explained in the introduction in this 
guideline predictions of the future cannot only 
be based on studies of the existing societies as 
done in the business as usual scenario. The 
whole point in human choice is that options 
are available, that are different from past 
trends. The future plan spreadsheet present a 
policy option that may come true only if a 
prescribed number of political actions are 
carried out. The more radical the scenario 
differs from the business as usual scenario, 
the larger the support from the democratically 
participating population must be. 
 
The future energy balance can be changed by 
introducing: 
·  End use savings 
·  More efficient energy conservation 

technologies 
·  Changes in fuel from fossil fuels to 

renewable fuels (solar, wind, hydro, 
biomass) 

 

When making a future plan it is necessary for 
prioritising the activities to make calculations 
of the costs of CO2 –reductions for different 
technologies. Such calculations on different 
single technologies are shown in the report 
“Inspiration Catalogue – TransPlan”.  
 
The figure below shows an example of such 
calculations made in Freiburg. When using 
the technologies in the left side of the figure 
the CO2 reduction is cheap while the 
technologies on the right side are expensive.  
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Fig.1. CO2 -saving potentials, city of Freiburg, Germany (2002). Source: Energy Efficient 
Communities. New IEA-ECBCS, Annex draft proposal, page 5. 
 
The purpose of making calculations as the 
ones made in the “Inspiration Catalogue – 
TransPlan” and in the city of Freiburg is to 
show which of the technologies substituting 
fossil fuels that are the most costs efficient 

today and the potential for CO2-reduction for 
each technology. Such calculations can 
support the local decision-making process and 
help choosing technologies in a future energy 
plan.  

 

6.1 Making a spreadsheet 
When having decided which actions to 
implement in the future plan it is time to make 
a future plan spreadsheet. You start by 
copying the data from the business as usual 
spreadsheet.  

 
The following changes are made in the future 
plan scenario in the Bornholm case:  

 
1. The electricity consumption is reduced by 11,5%, reducing CO2 –emission by 3.000 tons/year. 

(AQ11, AV11, AW11) 
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2. The heat consumption is reduced by 10% even though the heated housing area will rise. In 
Rønne the fuel reduction is made at Østkraft. The reduction in CO2 –emission is 14.100 
tons/year.   

 
The reduction in electricity based heating is made in (AK10 x 0,9) and (AK13 x 0,9).  
 
The reduction in individual heating is made in F15, F16, X22, V23, U23, T24. 
 
The end-use provided by coal fired central powerplants is reduced by 10%. This means that the 
use of coal (C30) is reduced by 32 GWh.  
 
Straw used in boilers is reduced by 10% (T52) 

 
3. The energy consumption for land transport is increased by 10% in relation to the Baseline 

(instead of 17%). The reduction in CO2 –emission is 4.600 tons/year. 
 
4. Biogasol plans to construct a new ethanol plant that produces 10.000 m³ of ethanol or 60 GWh. 

The resources for the ethanol production are ditch clippings, wet straw, park waste and other 
waste resources. For the overall overview of the energy balance spreadsheet the resource used at 
biocraft is placed in Z65 in the column “Organic waste, households”. The ethanol replaces 
petrol in I65.  

 
Moreover a biogasengine will use 31,316 GWh (Z47) of biogas producing 11,9 GWh of 
electricity (AJ47).  
 
The plant can potentially produce 12.000 tons of wood pellets. The potential energy production 
from the wood pellets is not put into the spreadsheet  

 
The Biogasol project reduces the CO2-emmission by 17.000 ton. 

 
5. District heating based on straw is established in 9 cities as stated in Heating plan Bornholm 

2007. The use of straw is increased by 13.744 tons/year or 49,819 GWh/year compared with 
Baseline (2005). The use of straw based district heating is then increased to 98,9 GWh (T52). 
The end use of straw based heat production is increased by 34,14 GWh. The use of straw will 
reduce the use of individual oil by:  

      34,14 GWh  = 45,52 GWh (F15) 
        0,75 

The reduction in CO2 –emission is 11.200  tons/year 
    
6. Individual oil for heating and hot water is replaced by heatpumps (50%) and wood pellets 

(50%). About 1.700 individual heatpumps and 1.700 individual wood pellet boilers are 
installed. The reduction in CO2 –emission is 30.900 tons/year 

 
7. The installed windpower capacity in 2025 is increased by 75 MW offshore and 15 MW onshore. 

The production form windturbines is about 3.350 MWh/MW offshore and 2.850 MWh/MW 
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8. onshore. The total production including the existing windpower production is estimated to 386,5 
GWh/year. The reduction in CO2 –emission is 37.500 tons/year.  

 
9. The heat supply from Østkraft (77,251 GWh/year) is replaced by heat based on woodchips. The 

efficiency of the woodchip boiler is 105%. C30, F30 and V30 is set to zero. U33 is increased by 
85 GWh/year. The reduction in CO2 –emission is 52.600 tons/year. 

 
10. 50% of the individual heatingsystems with wood pellets are supplemented with solar heating 

systems. The solar heating systems in average cover around 12% of the consumption. In total 
around 900 solar heating systems are installed. N12 is increased by 4,8 GWh. X22 is reduced by 
4,75/0,7 = 6,79 GWh. There is no CO2 –reduction, since wood pellets are replaced.  

 
11. A large solar heating system of 12.500 m² will deliver district heating for Rønne. The heat 

production is 6,25 GWh (N32). The solar replaces 5,95 GWh of wood chips in U33. There is no 
CO2 –reduction, since wood chips are replaced  

 
12. The rest of the manure resource is used to produce biogas. 7,17 GWh of biogas is reformed and 

used for busses on the island. The gas replaces diesel in G67. 26,14 GWh of biogas is used in 
CHPs (38% electricity efficiency and 45% heat efficiency). P40 is increased by 26,14 GWh and 
replaces 12,95 of straw in T52. The reduction in CO2 –emission is 2.800 tons/year. 

 
13. 60 GWh of the petrol used in private cars is replaced by electricity in electric cars. 1 kWhel 

replacers 4 kWhpetrol. I65 is reduced by 60 GWh. 15 GWh is added to BA 11. The reduction in CO2 
–emission is 14.000 tons/year. 

 
14. Electricity used in radiators is replaced by heatpumps. AK10 is reduced by 12,1 GWh and 

AK13 is increased by 4,8 GWh 
 

7.  Dissemination of the Energy Plan in the case of Bornholm 
The future plan spreadsheet and the 
“Inspiration Catalogue” makes it possible to 
make an action plan showing how the energy 
plan can be implemented. 
 
An action plan must contain a list of What 
shall be changed, When it will be changed, 
Who will be the stakeholders and How to 
make the changes.  
In the case of Bornholm the municipality has 
made a description of each action/change 

made in the future energy balance 
spreadsheet. An example of elaboration of an 
action made in the future energy plan for 
Bornholm is the action “More power from 
wind turbines” 
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7.1 Example of an action “More power from wind turbines” 
There are 40 windturbines in Bornholm today 
with a total effect of 31 MW. Most turbines 
have been put up in 2001-2005.  
 
The municipality of Bornholm has recently 
made a discussion paper on the future 
development of wind turbines on land. The 
discussion paper contains possible wind sites 
of 25 MW. In the same time the municipality 
has initiated a technical-financial risk 
assessment of an offshore wind farm located 6 
km from the shore. The analysis shows that a 
project with 19 turbines with a capacity of 70 
MW is economic feasible.  
 

The electricity cable from Bornholm to 
Sweden puts a limit to the electricity that can 
be exported to the mainland. Therefore the 
local electricity infrastructure has to be 
developed so the local electricity grid can 
handle the wind power and use it in for 
instance heatpumps, electric cars ect. If theses 
measures are put into place it is estimated that 
90 MW of new wind power capacity can be 
installed in Bornholm. The final estimate of 
the wind power capacity in Bornholm must be 
based on specific discussions, arrangements 
and decisions. 
 

 
Target: 

·  15 MW of onshore wind power 
·  75 MW of offshore wind power 

 
Effect: 

·  CO2-emmisions reduced by 33.000 ton 
·  Production of new wind power of 294 GWh  

 
Actions to reach the target: 

·  Better regulation of the local electricity grid including heat pump production and 
introduction of electric cars 

·  Political commitment to onshore wind power 
·  Continual dialog between The Danish Energy Agency and relevant stakeholders 

 
Stakeholders 

·  Local forum for development, Østkraft (local energy company), private stakeholders, The 
Danish Energy Agency and the municipality 

 

7.2 Priority of actions in the action plan  
When having described all actions in the 
action plan as shown in the case of wind 
power it is often necessary to prioritise 
actions in the action plan. Since the actions 
can be in different stages in the planning 
process. Some actions have already been 
decided while others need more planning and 

more detailed analysis. Other activities might 
not be economically feasible at the moment. 
 
In the case of Bornholm the action plan has 
been divided into stages indicating when the 
action can be implemented. 
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Actions that are expected to be implemented in 2008-2009: 

·  District heating in Hasle, Aakirkeby, Nylars, Snogebæk and Balka  
·  Conversion to sustainable energy for heating outside the district heating areas 
·  More power from wind turbines 
·  BornBioFuel (plant producing bioethanol) 
·  Bioethanol for transport 
·  Electricity savings 
·  Heat savings 
·  An energy information service centre 
·  Corporation between stakeholders and ambassadors  

 
Actions that are expected to be implemented in 2010-2012: 

·  District heating in Sorthat-Muleby 
·  Biogas projects 
·  Electric cars 
·  Reduced land transport 

 
Actions that are expected to be implemented after 2012: 

·  District heating in Nyker, Vestermarie, Østermarie and changes in fuel in Rønne 
 

7.3 Organising implementation of the energy action plan 
When the local community has decided on 
goals and relevant actions to achieve them, 
the implementation phase starts.  
 
To ensure a successful implementation it is 
important that there are committed 
stakeholders pushing the development within 
each action in the action plan.  
 
In the case of Bornholm the progress is 
ensured by establishing a local energy council 
with representatives from the local 
stakeholders in the energy sector. The council 
consists of members from for instance: the 
local industries, the municipality, energy 
utility companies, incineration plants, district 

heating, oil and gas companies, farming 
industry, farmers, nature conservancy 
associations, NGO’s and others. 
 
The local energy council decides which 
stakeholders that hold the responsibility for 
action in the different parts of the action plan. 
Moreover the council can monitor the 
progress in the action plan from feedback 
from the members of the council and annually 
renewed energy balance sheets. The council 
can also initiate that the municipality or others 
conduct more detailed analysis to push for 
change in certain areas. The more detailed 
<analysis could for instance be a heating plan, 
wind energy plans or a biogas plan

. 
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