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1. Background 

Sonderborg’s ProjectZero vision is to become carbon-neutral by 2029. The objective is to be achieved given 

a specific scope defined in 2009 and described in the Masterplan2029. ProjectZero’s monitoring of the 

objective of achieving carbon-neutrality is compliant with this scope. A summary of the types of CO2 

emissions that are included within the scope are presented below:   

 CO2 emissions from energy-related consumption within the municipal boundary, including road 

transport but excluding rail transport, maritime transport and aviation. 

 CO2 content in energy imported/exported across the municipal boundary.  

 The renewable energy plants which are established outside the municipal boundary on request of 

the area's stakeholders (i.e. the Sonderborg area’s own plants) such as nearshore wind turbines are 

accounted for in the scope. 

The objective does not address emissions of greenhouse gases through non-energy-related activities or CO2 

emissions from the production of imported goods. There is no deduction of CO2 emissions associated with 

the export of goods either. 

More information regarding the ProjectZero Masterplan2029 (published 2009 in Danish) can be found here.  

The purpose of the monitoring report 2019 is to present figures regarding the overall energy transition 

development of Sonderborg and the respective emissions from it following the Masterplan2029 within the 

given scope from 2007-2019. The Sonderborg area is aiming at achieving a 50% CO2 reduction by 2020 

(Roadmap2020) and a 75% reduction by 2025 (Roadmap2025), compared to the 2007 baseline year. The road 

to achieving the 75% reduction goal has been elaborated in Roadmap2025, which was approved and ratified 

by the Sonderborg City Council on December 16, 2018. Roadmap2025 is based on a defined eight-step co-

creation process for eight working groups (segments) involving more than 100 local and national energy 

experts and stakeholders. Achieving a 75% carbon reduction by 2025 is therefore an important milestone 

towards carbon neutrality by 2029. Thus, the 2019 monitoring report will also focus on the 

activities/results/progress within Roadmap2025’s eight segments.  

For more information about the monitoring process and methods, please study chapter 5. 

1.1. 2029 carbon neutrality goal progress 

The overall emission progression for Sonderborg since 2007 is illustrated in Figure 1. In addition, the expected 

emission reductions (2020-2029) are shown in green. The dots represent the interim goals on the way to 

carbon neutrality:  

 25% reduction goal by 2015 – achieved and surpassed 

 50% reduction goal by 2020 – to be accounted for in 2021 

 75% reduction goal by 2025 

 Carbon neutrality by 2029 

https://www.projectzero.dk/publikationer/city/masterplan
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The accumulated CO2 reductions achieved in 2019 account for 44%, which corresponds to a reduction of 

308.365 tonnes of CO2 since 2007. The remaining CO2 emissions of 392.679 tonnes are to be reduced to zero 

by the end of 2029, meeting key milestones by 2020 and 2025.  

 
Figure 1: CO2 emission development in Sonderborg since 2007 

2. Progression and developments in Sonderborg in 2019 

The following chapter aims at presenting an overview of the actions taken and results achieved in Sonderborg 

in 2019. All of them are centered on the eight segments described in Roadmap2025.  

More information about Roadmap2025 can be found here. 

2.1. Owner-occupied housing 

Five main activities are targeted at the area’s 19.700 home owners, enabling and motivating them to energy-

retrofit their homes and achieve a 35.000 tonnes CO2 reduction by 2025. 

Measures and communication are targeted at the homeowners directly, but also rolled out in cooperation 

with key stakeholders along the Customer Journey’s 11 steps: local craftsmen, real estate agents, local banks, 

the building authority, etc. 

Summary of major actions taken in 2019: 

 Creation of attractive heat pump package solutions for rural areas, including promotion and events.  

 Promotion of district heating solution package by “Sønderborg Varme” company, addressing oil and 

gas burner-heated homes on their territory. More than 400 families accepted the package and 

terminated their use of oil and gas burners. According to chimney sweeper statistics, there were 372 

fewer oil burners in 2019 compared to 2018. According to the gas companies’ statistics, there were 

240 fewer gas burners in 2019 compared with the year before.  
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 Creation of a craftsman energy/climate training programme designed in cooperation with local 

colleges and vocational schools and supporting the implementation of the Customer Journey 

process. 

 Promotion of energy challenges in summer cottage in cooperation with Sonderborg Municipality and 

local summer cottage rental agent companies. 

2.2. Housing associations 

In 2019 the six housing associations in Sonderborg initiated energy saving investments of a total sum of DKK 

30 million. These investments will result in an energy saving of 2.634 MWh of district heating plus 454 MWh 

of electricity, which corresponds to a total estimated reduction of 513 tonnes of CO2.  

The energy saving measures initiated in 2019 include traditional building measures such as insulation, new 

windows and new ventilation systems with heat recovery. They include also technical measures such as 

heating automation, lighting automation, new district heating units, insulation of pipes and new circulation 

pumps. Also new refrigerators, stoves/ovens and solar photovoltaic systems integrated in buildings have 

been installed.  

2.3. Private rental 

Since 2013 the efforts in relation to private rental housing have been addressed with cooperation of the 

“Sønderborg Udlejerforening” and “Grundejernes Investeringsfond”. The developed 

tool “Udlejerenergi.dk” is promoted to interested landlords in both Sonderborg and on a national level.  

In 2019 the renovation efforts continued in the private residential areas. They are based on the market 

conditions and are implemented by local craftsmen. 

2.4. Passenger transport 

This part of green transport has its main focus on biking, municipal buses and electrical cars. 

 In 2017 44 buses in Sonderborg were converted from diesel to biogas, creating an expected saving 

of 2.000 tonnes of CO2 annually. The annual biogas consumption in 2019 was app. 900.000 m3, which 

generated app. 2,5 million km in total. 

 In May 2019 Sonderborg was an active participant in the nationwide “We Bike to Work” campaign, 

which was celebrated with a morning coffee event in several places in the municipality and with the 

distribution of prizes to the most active biking teams. This activity boosted bicycle usage within the 

municipality, which can have a positive impact not only at a personal (health) level but also on the 

environment. Electrical bikes have grown increasingly popular among citizens. 

 Sonderborg Municipality has procured three new energy-efficient electric cars and introduced 

a green transport policy to ensure that the electric cars are used for the short driving distances. 

 Sales of electrical cars to local private citizens and companies are expected to rise slowly, but 

currently there are no statistics for 2019. 

2.5. Businesses 

Roadmap2025’s business segment consists of three pillars: ZERObutik, ZEROcompany and the joint 

ZEROjourney for the 10 largest companies in Sonderborg. Each pillar has its own significance to 
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Roadmap2025 and the pillars vary from each other by differentiated approaches. One thing all of them have 

in common is that they are set to become CO2 neutral by 2029. 2019 actions: 

 The 10 largest companies in Sonderborg Municipality were involved in a series of three workshops 

focused on implementing energy management. Each workshop consisted of four sessions and each 

session had a deeper level of strategy preparation. The participating companies include Danish 

Crown, LINAK, Danfoss, Gråsten Teglværk, Vesterled Teglværk, Stryhns, BHJ / Essentia, Sønderborg 

Forsyning, Sygehus Sønderjylland and Alsion (SDU). 

 Prior to the workshop series an energy screening of the participating companies had taken place 

where potential investments were highlighted. This was presented in the group of companies, which 

enabled knowledge-sharing. 

 The ZERObutik-programme was upgraded. This resulted in a more simple-to-join, score-based 

concept, where shops receive a specific number of points depending on which energy measure they 

have implemented (for instance LED lighting). But it is still a challenge for the shop participants to 

obtain the ultimate Green ZEROshop certificate.  

 More than 132 shops are now actively contributing to Sonderborg's climate transition - with “BALS 

Brugsen for ALs og Sundeved” serving as the role models in terms of both energy savings, recycling 

of waste heat and awareness contribution.  

2.6. Agriculture 

The Roadmap2025-defined energy challenges for farming focus on reduction of energy consumption at farm 

level such as ventilation. Farmers are generally very focused on saving money and energy when buying new 

equipment, but they pay less attention to the operation of the equipment. Discussions about how to calculate 

the farming impact on climate gas emissions were boosted in 2019, including new tool development, the 

DK2020project and the creation of Sonderborg´s climate action plan (CAP). 

2.7. Heavy transport 

No special local attention was given to this segment in 2019, but at national level there is increasing attention 

on how transport of goods impacts carbon emissions.  

2.8. Energy (renewable) 

The (renewable) energy segment is focused on green district heating, large PV-powered production facilities, 

new biogas plants and energy from wind.  

 Biogas and district energy – In 2019, Sønderborg Forsyning started building a new straw-based 

heating plant in Nordborg. The heating plant is constructed as a 

Danfoss ADC (Application Development Center) in partnership with Danfoss and includes integration 

of waste heat from Danfoss into the heat production. The partnership is expected to provide 

inspiration for various green and cost-effective collective heating solutions among Sonderborg’s 

visitors and inspiration for these solutions to be replicated in cities throughout the world. The district 

heating in Nordborg is expected to be extended to Guderup in the coming years based on 

green (heat pump) energy sources. In this way, natural gas constitutes an even smaller part of the 

district heating fuels in the Sonderborg area than it has done before. 
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 Photovoltaics (PV) –The Glansager PV plant with a total capacity of 18,8 MW was installed in 

Sonderborg in late 2018. With this plant, Sonderborg reached a total PV capacity of 37,7 MW at the 

end of 2019. Roadmap2025 targeted a total PV capacity of 25 MW at the end of 2019, which means 

that the 2019 KPI target is over-realized with 12,7 MW installed capacity.  

 The project development of the nearshore “Lillebælt Syd” project continued and a legal entity 

“Lillebælt Vind A/S” was created as a subsidiary of Sønderborg Forsyning to facilitate continued 

development.   

3. Results from monitoring in 2019  

Due to the new Roadmap2025 segmentation it has been deemed necessary to review, create new and/or 

adjust the existing CO2 accounting categories used in the previous monitoring reports. The additional 

categorisation is a necessary step that will enable tracking of the changes in emissions and energy 

consumption/production in line with the Roadmap2025 segments.  

The categorisation is based on the eight segments (Owner-occupying housing, Housing associations, Private 

rental, Passenger transport, Businesses, Agriculture, Heavy transport, Energy) defined in Roadmap2025. The 

actions and developments in these segments 2019 are presented in Chapter 2.  

All segments are represented in the 2019 monitoring report; however, some of them will be grouped 

together. An example of grouping them together is the Owner-occupying housing, Housing associations, 

Private rental segments. It is not possible to differentiate current data/statistics between the three types of 

housing, which is why these three segments will be merged into one category (segment), namely “Housing”. 

“Agriculture” will include the fuel used for heavy machinery within the farming sector and the amount of 

electricity used for various processes, including for lighting. “Businesses” will consist of energy and the 

associated emissions coming from: private service, retail, construction, manufacturing and gardening. “Public 

service” will be included as a new category. “Public service” includes all municipal, regional and state-owned 

buildings in Sonderborg. Since within each of the segments emissions coming from “Energy” are already 

accounted for (e.g. use of biogas, use of electricity from wind, etc.) there will be no separate “Energy” 

segment in the 2019 monitoring report. Instead, “Energy” will be specified where “Energy” is constituted by: 

room heating and hot water (heat), lighting and appliances (electricity), manufacturing processes and road 

transport. All associated CO2 emissions and energy consumption figures will be presented. In addition, a 

representation of the renewable electricity production will be illustrated.  

It should be noted that in 2019 electricity consumption in Sonderborg increased by 7,6% compared to 2018. 

However, this increase does not mean that the actual electricity consumption necessarily rose; rather, it 

means that the increase is caused by the fact more accurate data sources are now available and have been 

used for 2019 1. This increase is also one of the main reasons why the energy consumption relating to 

Manufacturing processes (Figure 7) and the Housing and Agriculture segments (Figure 6) below have 

                                                        
1 The electricity consumption data for 2019 is taken from Energinet.dk while the 2018 electricity figures and the ones before that were obtained from 
the local electricity grid company. However, the data from the local grid company came in an uncertain format, which has previously led to 
inconsistencies, lacking data and errors. Therefore, although electricity consumption rose in 2019, the data from Energinet.dk is considered to be a 
more precise way of obtaining the data. The electricity consumption would be more comparable in the 2020 monitoring report if the same data source 
was used for two consecutive years.  The actual impact on electricity consumption will be possible to track in the 2020 monitoring report. It should 
also be noted that the electricity consumption data from Energinet.dk was available only after the publishing of the 2018 monitoring report. This 
means that, prior the 2019 monitoring report, it was not possible to use a more correct data source - hence the increase in electricity consumption in 
2019.  
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increased in 2019. In addition, a large amount of electricity consumption classified as “null” in the energy 

statistics (i.e. no appointed end user) is now distributed among all end users. This is done by distributing this 

electricity among the end users proportionally. However, this also leads to an additional increase in electricity 

consumption in some segments.  

3.1. CO2 reductions and energy efficiency improvement 

Table 1 shows a comparison of the 2019 energy consumption and the associated carbon emissions within 

the 8 Roadmap2025 segments compared to the previous year (2018) and the baseline year (2007).  

Table 1: Roadmap2025 segments’ energy consumption and CO2 reductions compared to 2007 and 2018 

Roadmap2025 segments Energy consumption CO2 reduction 

2018/2019 2007/2019 2018/2019 2007/2019 

Housing 12,3% -6,2% -8,1% -54,3% 

Passenger transport -1,0% -3,2% -7,1% -9,4% 

Business -13,5% -28,8% -15,3% -54,9% 

Agriculture 7,2% 4,2% 6,8% -22,9% 

Heavy transport -2,4% -30,8% -8,9% -35,4% 

Public services -8,3% -15,2% -8,8% -49,7% 

Total -0,4% -14,1% -9,2% -44% 

Energy 2018/2019 2007/2019 2018/2019 2007/2019 

Room heating and hot water  -3.9% -21,8% -27,0% -65,4% 

Lighting and appliances -6,2% 6,5% -0,4% -36,6% 

Road transport -1,3% -10,7% -7,5% -16,5% 

Manufacturing processes 11,4% -13,8% -2,2% -48,9% 

Total -0,4% -14,1% -9,2% -44% 

 In 2019 CO2 emissions from Housing were 8,1% lower than the previous year (and 54,3% lower than 

in 2007). Energy consumption rose by 12,3% in 2019 compared to 2018, which could be explained 

by the different electricity data source used for 2019 calculations. A more precise comparison with 

the actual fluctuation of energy consumption in this segment will be seen in the 2020 monitoring 

report when the data is compared using the same data sources for two consecutive years.   

 The missions coming from the Passenger transport segment decreased by 7,1% in 2019 compared 

to the year before and only 9,4% compared to 2007. This is because the bio fuel share of the fuels is 

now taken into account in comparison to previous years. 

 In 2019 there was a 13,5% decrease in energy consumption in the Business segment compared to 

2018 (a 28,8% decrease compared to 2007). Emissions were lowered in the Business segment. When 

compared to 2018, a 15,3% decrease is observed while when compared to 2007, a 54,9% decrease 

in emissions is seen in 2019. 

 Although emissions from Agriculture have decreased from 2007 to 2019 (22,9%), there was an 

increase of 6,8% tonnes of CO2 from 2018 to 2019. This was caused by the increased electricity 

consumption in the sector in 2019. A more correct comparison will be available in the 2020 

monitoring report.  
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 Emissions from Heavy transport also decreased in 2019 with 8,9% compared to 2018 and there was 

an overall decrease of 35,4% compared to 2007. The consumption in this segment was 2,4% lower 

in 2019 compared to 2018 and 30,8% lower compared to 2007. This is because the bio fuel share of 

the fuels is now taken into account. 

 Energy consumption within Public services decreased along with emissions in this sector.  

 Carbon emissions within the Energy segment are decreasing. There was an 11,4% increase in energy 

consumption in 2019 compared to 2018, which could be explained by the increased electricity 

consumption in 2019.  

Renewable electricity in 2019 from wind turbines was 8,5% higher than in 2018 and 47,5% higher than in 

2007; electricity from PV also rose in 2019 by 66,9% compared to 2018 (see Figure 8). The overall renewable 

energy share within the CHP and DH fuel mix in 2019 is 40,5%. The RE share in the CHP/DH fuel mix rose by 

0,3% in 2019 compared to 2018. The CHP/DH fuel mix can be seen on Figure 10 and on Table 3.  

In 2019 total Sonderborg carbon emissions decreased by 9,2% compared to 2018 and by 44% compared to 

2007. A more detailed overview of the carbon emission development in Sonderborg can be seen in Figure 2.  

3.2. CO2 emission development 2007-2019 

Sonderborg’s overall carbon emission journey until 2019 is illustrated in Figure 2. 

 
Figure 2: Total annual CO2 emission development in Sonderborg 2007-2019 

In order to reach the 2029 goal of carbon neutrality there are several key milestones that have been put in 

place ensuring that Sonderborg is on the right track to zero emissions in 2029. These milestones include the 

2015, 2020 and 2025 goals of reaching overall 25%, 50% and 75% emission reductions, respectively.  

In terms of Sonderborg’s carbon neutrality goal, Sonderborg is well on the way to achieving the second 

milestone by 2020 where a total reduction of 50% must be achieved. Sonderborg needs an additional 6% to 

achieve the 2020 goal. A key to achieving this goal is the biogas plant in Glansager, which will begin operating 

in the summer of 2020. Roadmap2025 and all actions already implemented in 2019 and which is currently 

(in 2020) ongoing will also support the accomplishment of the target.  The COVID-19 pandemic, which started 
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developing in Denmark at the end of Q1, 2020 will also have a minor impact on the transport sector as well 

as on production activities within various fields of business.  

All figures and tables presented in the 2019 monitoring report can be found in a larger format in the appendix 

on page 18. In addition, a full appendix table is also presented at the end (see Table 3). 

3.3. CO2 emission development 

Figure 3 illustrates the CO2 emission progression in Sonderborg by the segments created for the 

Roadmap2025.  

 

Figure 3: CO2 progression of the Roadmap2025 segments (2007, 2018, 2019) 

Since this segmentation is introduced for the first time in the 2019 monitoring, for comparison reasons, 

additionally the 2007 and 2018 segmentations have been calculated. This way it will be possible to track how 

these segments have progressed in time. From the figure above it can be seen that, looking back from 2007 

to 2019, all of the segments have reduced their carbon emissions to some extent. ProjectZero has since 2007 

always focused on reducing emissions from the housing and the business sector. In 2018 the amount of 

carbon emissions from housing decreased to half of the levels recorded in 2007. The trend of lowering 

emissions continued in 2019 where 8.399 tonnes of CO2 were reduced compared to 2018. The same trend is 

seen in the business segment, where there was a reduction of 19.734 tonnes of CO2 from 2018 to 2019. 

Overall, the remaining segments have also seen a decrease in their emissions. The transport sector as a whole 

is one of the hardest sectors to decarbonise; however, both the in the passenger and the heavy transport 

segments there was a reduction in their associated emissions in 2019. The agriculture segment became a 

focal point after Roadmap2025 was established. Furthermore, a slight increase in emissions from the 

agriculture segment is seen from 2018 to 2019; however, the overall emissions from the segment decreased 

when compared to 2007.   

Public services are not a part of the original Roadmap2025 segmentation; however, since the monitoring tool 

provides the opportunity to track their emission progression, it has been included here as well. The 

reductions seen from this segment relate directly to the public building stock.  

Figure 4 shows the “Energy” segment of Roadmap2025. As mentioned before, since energy consumption is 

already accounted for in the segmentation presented above in Figure 3, it would not be correct to include 

the energy segment too because that would result in double accounting of energy/emissions. This is why the 

energy segment is presented by types of application within the whole municipality i.e. room heating and hot 
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water (heat), lighting and appliances (electricity), manufacturing processes and road transport. Calculations 

on the same types of application of energy for 2007 and 2018 were done for comparison.  

 
Figure 4: CO2 progression of the Energy segment by types of application (2007, 2018, 2019) 

The emissions from all types of energy applications decrease throughout the years. Emissions from Room 

heating and hot water more than halved from 2007 to 2018, and, from 2018 to 2019, a decrease of 26.310 

tonnes of CO2 is seen. In 2019 there was a slight decrease in emissions from Lighting and appliances   (399 

tonnes compared to 2018). Similarly, emissions from Road transport and Manufacturing processes decreased 

in 2019 compared to 2007 and 2018.  

The emission reductions seen in Figure 3 and Figure 4 reflect the efforts and actions taken within the eight 

Roadmap2025 segments in 2019, which is further explained in Chapter 2. The Roadmap2025 stakeholders 

work constantly towards achieving the goals set in Roadmap2025. In addition to the work done in 2019, the 

future and ongoing developments within the eight segments can be seen in chapter 4. 

Sonderborg’s carbon emissions can be presented also by various energy sources. This is seen in Figure 5. 

 

Figure 5: CO2 emissions by energy source, 2007-2019 

In 2019 emissions from all energy sources have been lowered. The biggest decrease in emissions is seen in 

the use of oil where there was a reduction of 21.077 tonnes of carbon (compared to 2018). Another 

significant reduction is seen in the use of natural gas, which totals 6.651 tonnes of carbon compared to 2018.  
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3.4. Energy consumption and production 

The energy consumption figures from the Roadmap2025 segments are illustrated in Figure 6. The 2019 

consumption is compared to the baseline year (2007) and the previous year (2018). The energy consumption 

in the housing segment is higher than in 2018 thanks to the increased electricity consumption in the 

municipality. The emissions from this segment (seen in Figure 3) are lower in 2019, thanks to the lower 

electricity emission factor.  

 
Figure 6: Energy consumption by Roadmap2025 segments (2007, 2018, 2019) 

The energy consumption is also presented by types of application (energy segment) in Figure 7. Energy 

consumption in all types of energy applications is decreasing, except in manufacturing processes. The 

mentioned inclusion of increased electricity consumption in the monitoring report 2019 is a potential 

explanation of the increase.  

 
Figure 7: Energy consumption of the Energy segment by types of application (2007, 2018, 2019) 

Figure 8 shows the development in renewable electricity production in Sonderborg from 2007-2019. This is 

an indicator which is directly related to the energy segment in Roadmap2025. In the figure an increase of 

electricity coming from both photovoltaics and wind energy is seen in 2019. This is related to the 2019 

developments explained in the energy segment (see sub-chapter 2.8). 

0

200,000

400,000

600,000

800,000

1,000,000

HOUSING PASSENGER 
TRANSPORT

BUSINESS AGRICULTURE HEAVY 
TRANSPORT

PUBLIC 
SERVICES

[M
W

h
]

Energy consumption - Roadmap2025 segments

2007 2018 2019

0

200,000

400,000

600,000

800,000

1,000,000

ROOM HEATING AND 
HOT WATER

LIGHTING AND 
APPLIANCES

ROAD TRANSPORT MANUFACTURING 
PROCESSES

[M
W

h
]

Energy consumption - Energy segment

2007 2018 2019



ProjectZero 
Monitoring report 2019 
July 8, 2020 

 11 

 
Figure 8: Renewable electricity development of Sonderborg, 2007-2019 

Sonderborg’s energy consumption has also been segmented by various energy sources, see Figure 9. It should 

be noted that in 2019 Sonderborg’s electricity consumption increased by 7,6% compared to 2018. This 

increase, as also mentioned above, does not reflect that the actual electricity consumption necessarily rose; 

it is rather caused by the fact that more accurate data sources are now available and have been used for 

2019. This increase is also the reason why energy consumption by the manufacturing processes (Figure 7) 

and the Housing and Agriculture segments (Figure 6) increased in 2019.  

Apart from electricity, in Figure 9 bio mass consumption also rose in 2019 while consumption of all other 

types of energy sources decreased.  

 
Figure 9: Energy consumption of Sonderborg by types of application (2007-2019) 

The combined heat and power (CHP) and district heating (DH) fuel mix is illustrated in Figure 10. The fuel 

consumption relating to Sonderborg’s district heating and CHP plants was reduced by 0,6% in 2019.  

The district heating plants in Sonderborg are driving an active transformation of the heating production from 

natural gas and fossil fuels into biomass, geothermal energy, solar heating, heat pumps and electricity. This 

effort is anchored in the district heating plants’ Heat Plan 2015, which has been approved by the city council.  
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Figure 10: CHP and DH fuel mix of Sonderborg, 2007-2019 

In 2019, within the CHP/DH fuel mix, the use of:  

 fossil fuels decreased by 9,9%
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Conclusion 
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 The new PV solar cell farm at Glansager, conversion of individual oil and gas burners in Sonderborg’s 

homes, conversion from natural gas use to electricity and biomass use in both the district heating 

production and industries in Sonderborg and lower CO2 emissions from Danish national electricity 

production (imported electricity) caused a significant improvement in carbon emission reduction by 

9,2% compared to 2018.  

The progression in carbon reductions in 2019 makes it realistic to achieve the major 2020 milestone of 50% 

carbon emission reduction, which means that an additional 6% reduction must be achieved compared to 

2007 levels by the end of 2020. 

4. Ongoing and future developments  

In 2020 there will be a focus on the work towards achieving the ProjectZero objectives and Roadmap2025 

will be implemented as an integral part of the DK2020 Sonderborg (Climate Action Plan), which was approved 

by the city council in June 2020.  The groups working with the eight segments are important stakeholders in 

the implementation of Roadmap2025, which also includes the city council, the municipality, local businesses, 

stakeholders/sponsors and the area's many climate ambassadors. The new ProjectZero Business (Business 

Unit) will focus on new perspectives and strengthened business cooperation with a view to reinforced green 

job creation. 

4.1. Owner-occupied housing 

Ongoing and future actions as of June 2020: 

 There will be a stronger focus on implementing the customer journey design for the home owner 

segment, including training programmes and improved participation by all local banks, craftsmen, 

local building experts and consultants as well as by the municipality as a building authority.  

 ZERObolig 4.0 (integration) was launched in the spring 2020 with an improved and clear vision, 

strategy and concept based on Roadmap2025 and the EU Stronghouse project methodology toolbox. 

This will be the basis for all actions taken towards home owners in Sonderborg in 2020. 

 There will be an increased focus on facilitating direct dialogue with home owners as well as an 

increased focus on stakeholders’ actions and messages towards the homeowners.  

4.2. Housing associations 

In 2020 and 2021 the six housing associations are expected to invest approx. DKK 60 million in energy -saving 

measures in their buildings. The investments in the next two years will include a number of building -

integrated solar photovoltaic systems combined with battery solutions and also conversion of natural gas 

boilers to heat pump systems in regions without district heating plants. Smart energy solutions for buildings 

are also expected to be in focus over the next few years. 

4.3. Private rental 

No specific measures, but owners of buildings are expected to continue their energy retrofit activities as 

part of ongoing retrofit activities.    
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4.4. Passenger transport 

In the spring 2020 the EU SmartEnCity-project financed the installation of 24 EV charging points in shopping 

areas, private companies and public places. 

In late 2020, the municipality of Sonderborg will start conducting an analysis of challenges/opportunities in 

relation to new charging infrastructure in anticipation of a more massive boom in the sales of electric cars 

from approx. 2022. At national level, there is an increasing focus on preparing the EV charging infrastructure. 

4.5. Businesses 

Future actions as of June 2020: 

 For ZERObutik the ambition is to have more shops involved in the updated ZERObutik-programme. 

For this reason there will be a greater amount of contact and promotion, including advertisements 

and press releases. 

 The ZEROcompany programme is undergoing the same refreshment process as ZERObutik, which 

entails a new type of solution for how small and medium sized enterprises will be involved in the 

transition. 

 The initial workshop series of three workshops for the 10 largest companies ended in the spring 2020; 

however, based on the outcomes, a knowledge-sharing network will be established to support the 

continued journeys of the individual companies. 

 In order to demonstrate the potential of supermarkets in particular as prosumers in the smart energy 

system of the future Danfoss - in partnership with “BALS” - will establish a store as an 

ADC (Application Development Center) in Havnbjerg/Nordborg. This will be completed in 2020. The 

store will have regular customers but will also attract interested business visitors who want to be 

inspired to scale up the ZEROsupermarket climate solutions for the solutions to be used in Europe's 

nearly 10.000 supermarkets. 

4.6. Agriculture 

ProjectZero has analysed agriculture’s carbon footprint based on baselines in 1990 and 2017. An agriculture-

focused climate innovation workshop will discuss challenges and solutions during Q4/2020 in cooperation 

with LandboSyd, ProjectZero and local farmers. The collaboration and dialogue between LandboSyd, 

ProjectZero, the municipality and local farmers is expected to improve further during 2020/2021 as part of 

the DK2020 project.    

4.7. Heavy transport 

There is growing interest in green transport from both the transport industry and from companies. In 2020 

it is expected that companies will be more focused on the carbon footprint generated by transport of goods. 

A transport challenge/solution planning-process in early 2021 is expected to provide new and updated 

information for the transport action plan 2021. The largest industrial companies are expected to be strong 

stakeholders in this process. 
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4.8. Renewable Energy 

Roadmap2025 was a change of gear and paid more attention to energy from renewable sources, including 

biogas, wind, PV, district heating and recycling of plastic: 

 
 Biogas and district energy: the biogas plant in Glansager will start operating in July 2020. Its 

production is expected to reach up to 20 million m3 of biogas per year. The Kværs biogas plant is 

planned to produce up to 26 million m3 of biogas per year and expected to start operating before 

2022. Altogether, the two new biogas plants are expected to produce up to 46 million m3 of biogas 

or 1 million m3 more than initially anticipated in Roadmap2025. No delays are expected as of now, 

compared to the Roadmap2025 timeline. 

 Wind power – Lillebælt Vind A/S or the so called Lillebælt Syd is expected to be established in a 

coastal distance of at least 4 km to the shores of Als and Funen. The wind turbine park is still in the 

planning process. The project is expected to be built with a total capacity of 160 MW of wind, of 

which 120 MW is expected to be allocated for the realisation of Sonderborg's Roadmap2025. Since 

2014 development of the project has been supported financially by Sonderborg City Council, the 

Bitten & Mads Clausen Foundation and Linak. 

 Photovoltaics (PV) – in addition to the PVs already established, another 25 MW is currently being 

approved by the municipality and more PV park projects are in the pipeline, so the expected goal to 

reach the 100 MW target in Roadmap2025 is on track. 

 A new heat plant on Nordals is scheduled to start in mid-summer 2020. The main heating source is 

straw from local farmers, but the plant will over the year also integrate excess heat from Danfoss’s 

manufacturing facilities, from new data centres and from the new ZEROsupermarket. In the autumn 

2019 Sonderborg Municipality will initiate the co-creation of a new heating plan for the entire 

municipal territory. 

 Recycling of plastic - under realisation. The defined target set in Roadmap2025 is currently on track 

to be reached.   

5. Change of monitoring tool 

The results presented in chapter 3 of the 2019 monitoring report are based on the PlanEnergi Energy Balance 

tool, which replaces the previous monitoring tool, which has been used until 2018.  

The previous monitoring tool, created by Niras in 2010, was successful in servicing the monitoring needs of 

Sonderborg for each year until 2018. However, it is a complex tool that does not provide much transparency 

in the calculation methods used, which can lead to an inability to spot errors in the calculations. Furthermore, 

it has been created and used mainly for CO2 accounting in relation to Sonderborg, which means that this tool 

is no longer used by other municipalities. For this reason it is not possible to compare the actions that 

Sonderborg municipality takes to similar actions that another municipality in Denmark takes.  

The (PlanEnergi) Energy Balance, on the other hand, is a tool developed by the Danish engineering 

consultancy PlanEnergi in collaboration with Aalborg University. PlanEnergi has since continued refining and 

developing the tool, which is being used for CO2 accounting in now more than 30 municipalities across 

Denmark. It is a simple tool that provides a transparent overview of the energy production and consumption 

in a geographical area and calculates the carbon emissions from the area. This tool is also used for scenario 
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creation and has been used in 2018 in the creation of Sonderborg’s Roadmap2025. Furthermore, the tool 

has been developed following the guidelines established by the Danish Energy Agency and uses the most 

accurate available data-input for the specific municipality.  

The process of changing the tools went through various phases starting with an analysis of the two tools in 

order to determine if they would provide a similar enough output if they were given the same principles and 

used the same data references. The comparison was done for 2018.  

The comparison can be seen in  

Table 2 in chapter 6, Appendix.  

Table 2 shows that there are minimal differences in the CO2 emission accounting for Sonderborg when the 

different tools are used, but the same principles and same data references are used. When compared to the 

previous monitoring tool, the Energy Balance accounts for a total of a 0,3% difference (increase) in CO2 

emissions for 2018. The main differences derive from a different way of categorising the electricity 

consumption, natural gas consumption and district heating consumption and from differences in how the 

tools round off figures.  

Considerations and delimitations  

The annual Sonderborg monitoring report is usually prepared at the end of Q2 or beginning of Q3 of each 

year. The collection of the monitoring data is therefore dictated by this cycle. Some data for the year of 2019 

will become available at the end of 2020. This has influenced some of the data used in the monitoring for 

2019. The data that is influenced are the following:   

 CO2 emission factor for 2019 (Danish Energy Agency) 

 Energy statistics for 2019 (Danish Energy Agency) 

 Vehicle standard consumption for 2019 (DCE) 

 Traffic work for 2019 (Road Directorate) 

Since the above was not possible to obtain, the following has been used instead:  

 Projected CO2 emission factor for residual electricity for 2019 (Danish Energy Agency) 

 Energy statistics for 2018 (Danish Energy Agency) 

 Vehicle Standard Consumption for 2018 (DCE) 

 Traffic work for 2018 (Road Directorate) 

Furthermore, the method of degree days2 used in the previous monitoring tool is terminated. Instead, the 

Energy Balance uses data from chimney sweeper statistics. 

The fossil fuel-based emission factors have been updated and the standard Energy Balance factors are 

used.  

The imported electricity is assumed to be a fuel mix based on condensation-based electricity from central 

power stations, offshore wind and half of the coastal wind turbines in Denmark - this is called residual 

electricity. The CO2 emission factor for residual electricity used in the Energy Balance 2019 is based on a 

                                                        
2 A degree day compares outdoor temperatures to a standard temperature for a location. The colder the outside temperature is, 
the higher is the number of degree days. A high number of degree days generally results in higher levels of energy use for space 
heating. This means that variations in energy usage due to climatic variations are being levelled out. 

http://brightgreenbusiness.com/Admin/Public/DWSDownload.aspx?File=%2fFiles%2fFiles%2fdokumenter%2f2017%2fPZ-fonden%2fRoadmap2025_ENG_FINAL.pdf
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projection from the Danish Energy Agency (October 20163). The reason is that the actual CO2 emission factor 

for residual electricity for 2019 will be determined by the Danish Energy Agency by the end of 2020. The 

principle is a continuation of the principle applied in the Sonderborg monitoring reports until 2018, which is 

also why the same reference continues to be used in the 2019 monitoring. In 2019 the residual electricity 

factor constitutes 295 kg CO2 per MWh as opposed to 353 kg CO2 per MWh in 2018.  

The increased electricity consumption in 2019 (7,6% higher than in 2018) is causing the energy consumption 

in some of the monitored segments to increase in 2019 compared to 2018. Since a new and more accurate 

method of obtaining electricity data is now available, this increase cannot be directly related to increased 

energy consumption. A more precise comparison with the actual fluctuation of electricity consumption in 

Sonderborg will be seen in the 2020 monitoring report when the data is compared using the same data 

sources for two consecutive years.  

A verification of the process, results and outcomes of the monitoring until 2018 was previously applied due 

to the complexity and uncertainty of the previous tool and the lack of transparency in calculations.  Since the 

Energy Balance is an established standard and transparent tool, and since the results are being obtained and 

verified in collaboration with PlanEnergi while the monitoring is prepared, it is no longer considered that 

there is a need for additional, external verification of the monitoring report.  

The results shown in chapter 3 are based on all the considerations and delimitations of the Energy Balance 

tool presented above. 

Conclusion:  

CO2 accounting methods for municipalities are still in ongoing development and are also being improved all 

over the world. The complexity of the previous monitoring tool along with the references and methods used 

in it no longer match the need for transparency in Sonderborg’s monitoring process. 

The Energy Balance is a more replicable and comparable tool than the monitoring tool used in the CO2 

accounting for Sonderborg in previous years. The Energy Balance is a transparent tool that can be used for 

scenario creation, which can immediately show the impact of the energy-related actions that the municipality 

might be willing to take. Furthermore, using the Energy Balance as a monitoring tool for Sonderborg will 

enable ProjectZero to improve the monitoring accounting and benchmark the results with other 

municipalities across Denmark.  

Based on the considerations above, it was decided in the spring 2020 to phase out the old proprietary 

monitoring tool and use the standard (PlanEnergi) Energy Balance tool as the new platform for the annual 

monitoring, effective from the 2019 monitoring report. 

                                                        
3 Projections of electricity emission factor for residual electricity, page 88 

 

https://ens.dk/sites/ens.dk/files/Varme/kortlaegning_og_noegletal_280916.pdf
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6. Appendix

Figure 1 CO2 emission development in Sonderborg since 2007 
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Figure 2  Total annual CO2 emission development of Sonderborg 2007-2019 
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Figure 3  CO2 progression of the Roadmap2025 segments (2007, 2018, 2019) 
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Figure 4  CO2 progression of the Energy segment by types of application (2007, 2018, 2019) 
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Figure 5  CO2 emissions by energy source, 2007-2019 
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Figure 6  Energy consumption by Roadmap2025 segments (2007, 2018, 2019) 
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Figure 7 Energy consumption of the Energy segment by types of application (2007, 2018, 2019) 

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

800,000

900,000

1,000,000

ROOM HEATING AND HOT WATER LIGHTING AND APPLIANCES ROAD TRANSPORT MANUFACTURING PROCESSES

[M
W

h
]

Energy consumption - Energy segment

2007 2018 2019



ProjectZero 
Monitoring report 2019 
July 8, 2020 

 25 

 
 

 
Figure 8 Renewable electricity development of Sonderborg, 2007-2019 
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Figure 9 Energy consumption of Sonderborg by types of application (2007-2019) 
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Figure 10  CHP and DH fuel mix of Sonderborg, 2007-2019 
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Table 1 2019 Roadmap2025 segments’ energy consumption and CO2 reductions compared to 2007 and 2018 

Roadmap2025 segments Energy consumption CO2 reduction 

2018/2019 2007/2019 2018/2019 2007/2019 

Housing 12,3% -6,2% -8,1% -54,3% 

Passenger transport -1,0% -3,2% -7,1% -9,4% 

Business -13,5% -28,8% -15,3% -54,9% 

Agriculture 7,2% 4,2% 6,8% -22,9% 

Heavy transport -2,4% -30,8% -8,9% -35,4% 

Public services -8,3% -15,2% -8,8% -49,7% 

Total -0,4% -14,1% -9,2% -44% 

Energy 2018/2019 2007/2019 2018/2019 2007/2019 

Room heating and hot water  -3,9% -21,8% -27,0% -65,4% 

Lighting and appliances -6,2% 6,5% -0,4% -36,6% 

Road transport -1,3% -10,7% -7,5% -16,5% 

Manufacturing Processes 11,4% -13,8% -2,2% -48,9% 

Total -0,4% -14,1% -9,2% -44% 
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Table 2 Comparison of Monitoring tool vs Energy Balance for 2018, using same conditions 

 
 

                                                        
4 For reference see the full 2018 Monitoring Report of Sonderborg 

 
2018 Monitoring Tool4 2018 Energy Balance (same principles as in 

the Monitoring Tool) 
Difference [%] 

Remaining CO2 (%) from baseline  61,67% 61,82% 0,2% 

Reduction of CO2 (%) from baseline 38,33% 38,18% 0,2% 

Annual change in CO2 (tonnes) 19.045 17.967 -5,7% 

Application / CO2 (tonnes) (climate-adjusted 65%)    

Room heating and hot water 97.349 95.799 -1,6% 

Lighting and appliances 89.194 98.803 10,8% 

Manufacturing processes 103.410 96.086 -7,1% 

Road transport 142.383 142.727 0,2% 

TOTAL 432.336 433.414 0,3% 

Sector / CO2 (tonnes) (climate-adjusted 65%)    

Citizens 97.477 109.963 12,8% 

Trade and service 26.901 29.163 8,4% 

Industry and agriculture 112.419 102.486 -8,8% 

Public institutions 53.156 49.075 -7,7% 

Transport consumption 142.383 142.727 0,2% 
TOTAL 432.336 433.414 0,3% 

Energy source / CO2 (tonnes) (climate-adjusted 65%)    

Power 131.655 131.780 0,1% 

District Heating 39.289 40.575 3,3% 

Natural gas 79.677 79.392 -0,4% 

Oil (incl. LPG from the municipality) 175.231 175.552 0,2% 

Coal and Coke (only from the brickworks) 6.484 6.115 -5,7% 

Biomass 0 0 0% 

TOTAL 
 

432.336 433.414 0,3% 

https://www.projectzero.dk/Files/Images/Menu-2017/ZEROcity/Monitorering/2019.08.23_ProjectZero_Monitoreringsrapport_2018_final.pdf
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Table 3 Main appendix of 2019 Monitoring report of Sonderborg 

  2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Remaining CO2 emissions for reduction 100,00% 95,00% 89,21% 85,90% 86,94% 87,91% 81,20% 75,40% 71,43% 69,41% 64,39% 61,67% 56,01% 

Accumulated CO2 reduction from 
baseline 

0,00% 5,00% 10,79% 14,10% 13,06% 12,09% 18,80% 24,60% 28,57% 30,59% 35,61% 38,33% 43,99% 

Annual change [CO2 tonnes] 0 35.087 40.527 23.221 -7.273 -6.772 47.000 40.667 27.826 14.164 35.218 19.045 39.657 

Application (Energy segment)/CO2 
tonnes  

             

Room heating and hot water 205.095 205.365 193.657 187.508 188.986 172.697 158.056 147.163 136.891 115.798 108.900 97.349 71.039 

Lighting and appliances 140.073 131.586 131.574 127.922 129.383 142.652 127.173 106.918 92.969 98.292 82.617 89.194 88.795 

Manufacturing processes 198.111 175.795 154.031 140.767 145.748 157.067 142.790 130.646 125.158 131.296 116.713 103.410 101.173 

Road Transport 157.765 153.211 146.169 146.013 145.365 143.839 141.237 143.861 145.744 141.213 143.151 142.383 131.673 

Total 701.044 665.957 625.430 602.210 609.483 616.255 569.255 528.588 500.763 486.598 451.381 432.336 392.679 

Sector/CO2 tonnes              

Citizens 216.003 210.161 200.594 194.731 193.640 195.552 171.913 150.478 139.544 126.506 111.662 97.477 94.675 

Trade and service 56.198 54.694 54.478 52.708 54.237 55.409 49.759 45.564 39.368 33.590 30.883 26.901 30.065 

Industry and agriculture 219.492 197.327 174.620 157.639 162.898 173.190 158.940 145.954 139.611 142.652 127.159 112.419 108.945 

Public institutions 51.586 50.563 49.570 51.118 53.342 48.264 47.407 42.732 36.495 42.639 38.526 53.156 27.322 

Transport consumption 157.765 153.211 146.169 146.013 145.365 143.839 141.237 143.861 145.744 141.213 143.151 142.383 131.673 

Total 701.044 665.957 625.430 602.210 609.483 616.255 569.255 528.588 500.763 486.598 451.381 432.336 392.679 

Energy sources/CO2 tonnes              

Electricity 277.753 251.125 241.318 227.144 230.913 259.275 232.304 197.720 174.444 186.562 146.640 131.655 121.373 

District heating 61.172 60.750 64.430 65.333 69.657 60.555 45.129 40.534 40.304 39.709 41.410 39.289 38.012 

Natural gas 100.906 106.162 86.444 86.004 88.315 85.236 81.292 76.780 72.563 70.871 71.596 79.677 73.026 

Oil 250.041 238.719 225.961 218.331 215.695 206.292 206.174 208.606 208.857 184.543 185.714 175.231 154.153 

Coal and coke  11.173 9.202 7.277 5.397 4.904 4.897 4.356 4.948 4.595 4.913 6.021 6.484 6.115 

Biomass 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 701.044 665.957 625.430 602.210 609.483 616.255 569.255 528.588 500.763 486.598 451.381 432.336 
392.679 
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  2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Application (Energy segment)/MWh              

Room heating and hot water 944.852 966.706 911.373 918.650 929.564 885.727 909.247 880.698 847.882 818.073 769.704 768.487 738.666 

Lighting and appliances 244.967 248.164 251.360 258.790 270.972 257.137 250.395 238.046 229.509 222.584 230.598 277.989 260.777 

Manufacturing processes 533.137 497.011 424.948 405.346 431.529 415.691 396.666 396.062 409.506 409.344 424.719 412.624 459.623 

Road Transport 596.656 579.333 552.685 551.970 549.296 543.379 533.453 543.268 550.360 533.186 541.542 540.061 533.083 

Total 2.319.612 2.291.214 2.140.365 2.134.757 2.181.362 2.101.934 2.089.761 2.058.073 2.037.257 1.983.188 1.966.562 1.999.161 1.992.149 

Sector/MWh              

Citizens 793.218 804.126 762.895 779.764 788.051 774.024 762.160 728.614 709.563 682.699 646.390 638.074 724.728 

Trade and service 150.200 154.813 152.852 155.560 162.233 155.293 157.797 156.796 148.238 132.160 132.635 130.297 138.775 

Industry and agriculture 630.428 597.584 521.519 482.926 509.381 489.478 473.279 469.753 479.587 475.051 486.085 473.322 458.946 

Public institutions 149.110 155.358 150.415 164.536 172.402 139.759 163.073 159.642 149.509 160.091 159.911 217.406 136.618 

Transport consumption 596.656 579.333 552.685 551.970 549.296 543.379 533.453 543.268 550.360 533.186 541.542 540.061 533.083 

Total 2.319.612 2.291.214 2.140.365 2.134.757 2.181.362 2.101.934 2.089.761 2.058.073 2.037.257 1.983.188 1.966.562 1.999.161 1.992.149 

Energy sources/MWh              

Electricity 485.748 473.608 461.016 459.521 483.611 467.356 457.393 440.209 430.644 422.475 409.298 410.328 441.346 

District heating 317.881 323.945 334.852 337.900 361.004 349.939 362.077 357.595 365.692 382.195 366.686 377.553 355.220 

Natural gas 493.649 519.457 423.571 421.045 432.050 415.163 397.626 374.502 353.247 345.316 348.909 388.289 357.194 

Oil 943.636 900.902 852.889 824.032 813.788 778.330 777.741 786.840 787.781 696.327 701.741 663.734 583.143 

Coal and coke 30.578 25.182 19.916 14.771 13.420 13.420 11.936 13.680 12.672 13.549 16.603 17.881 17.889 

Biomass 48.120 48.120 48.120 77.488 77.488 77.725 82.987 85.248 87.222 123.325 123.325 141.377 237.357 

Total 2.319.612 2.291.214 2.140.365 2.134.757 2.181.362 2.101.934 2.089.761 2.058.073 2.037.257 1.983.188 1.966.562 1.999.161 1.992.149 

Roadmap2025 segments [CO2 tonnes]              

Housing 209.101           103.885 95.486 

Passenger transport 114.625           111.796 103.814 

Business 242.230           128.995 109.261 

Agriculture 37.330           26.948 28.778 

Heavy transport 43.139           30.587 27.858 

Public services 54.619           30.125 27.481 

Total 701.044                     432.336 392.679 
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  2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Roadmap2025 segments [MWh]              

Housing 782.720           653.650 733.823 

Passenger transport 434.722           425.246 421.000 

Business 675.245           555.725 480.904 

Agriculture 101.335           98.461 105.570 

Heavy transport 161.934           114.815 112.083 

Public services 163.657           151.265 138.769 

Total 2.319.612                     1.999.161 1.992.149 

CHP and DH fuel mix [MWh]              

Fuel oil 808 2.313 643 873 368 139 35 52 43 43 371 1.812 28 

Natural Gas 487.965 499.972 488.447 543.344 485.928 257.574 159.241 90.677 140.666 134.857 104.557 97.212 89.167 

Waste 198.389 198.680 197.307 196.627 204.648 187.686 183.449 212.506 220.074 210.537 212.552 209.432 209.722 

Biogas 4.701 3.655 3.722 2.990 2.769 4.440 5.394 5.239 5.364 4.631 4.552 14.073 13.889 

Wood and biomass waste 682 1.237 2.304 12.258 2.119 21.481 168.640 3.645 3.431 6.047 7.322 7.634 2.583 

Wood chips 0 0 0 0 0 0 0 109.373 118.676 135.890 126.048 134.700 136.583 

Straw 0 0 0 0 0 0 0 24.425 35.195 36.631 28.070 23.506 38.861 

Bio oil 0 0 0 3.351 3.443 11.988 14.454 14.334 6.508 2.370 1.986 3.292 3.861 

Solar energy 0 0 0 5.231 5.433 14.448 14.893 14.709 14.691 20.531 15.440 22.325 19.472 

Geothermal 0 0 0 0 0 0 0 5.499 2.945 4.672 9.965 9.013 0 

Electricity 0 0 0 0 0 6.056 7.568 10.414 8.522 8.649 15.209 11.687 17.417 

Total 692.545 705.858 692.422 764.674 704.708 503.812 553.674 490.874 556.114 564.858 526.072 534.687 531.583 

CHP and DH fuel mix [MWh]              

Fossil fuels 488.773 502.285 489.089 544.217 486.296 257.713 159.276 90.730 140.709 134.900 104.928 99.024 89.194 

Waste 198.389 198.680 197.307 196.627 204.648 187.686 183.449 212.506 220.074 210.537 212.552 209.432 209.722 

Biomass 5.383 4.892 6.026 18.599 8.331 37.908 188.488 157.016 169.173 185.569 167.979 183.204 195.778 

RE 0 0 0 5.231 5.433 14.448 14.893 20.208 17.636 25.203 25.405 31.339 19.472 

Electricity 0 0 0 0 0 6.056 7.568 10.414 8.522 8.649 15.209 11.687 17.417 

Total 692.545 705.858 692.422 764.674 704.708 503.812 553.674 490.874 556.114 564.858 526.072 534.687 531.583 

Renewable electricity production 
[MWh] 

             

Wind energy 23.503 22.510 20.647 19.694 22.597 21.690 28.930 37.612 37.977 31.820 34.886 31.963 34.667 

Photovoltaics 0 0 0 896 1.791 6.112 12.444 12.617 14.738 15.464 16.848 18.869 31.500 

Total 23.503 22.510 20.647 20.589 24.388 27.801 41.374 50.230 52.715 47.284 51.734 50.832 66.167 
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