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1. DESCRIPTIVE ANALYSIS 



 
1.1. Inspiring cases author and organisation 

This inspiring case study documents Føns Nærvarme, a citizen-established district heating cooperative 

in the village of Føns, in the Municipality of Middelfart, Denmark. The case presents the initiative as a 

leading example of citizen-led renovation of local energy infrastructure. The project has been 

recognised at both national and European level as a strong example of a community-driven green 

transition project. Ole Back, who coordinates and actively contributes to the work of Føns Nærvarme, 

was interviewed in August 2025 by Francesco Lecchi, the author of this document, to provide key 

inputs. 

1.2 Executive overview 

Føns Nærvarme is a citizen-led district heating cooperative located in the small coastal village of Føns. 

The village, with just over 50 households, initiated the project in response to a shared challenge: the 

widespread presence of outdated and polluting oil boilers, with 43 homes facing imminent 

replacement. 

Rather than addressing this issue individually, residents chose to act collectively and develop a shared 

heating solution. Over approximately one and a half years of planning and investigation, the 

community designed and implemented a centralised district heating system powered primarily by 

wood chips and later complemented by heat pumps and geothermal energy. The system has been 

operational since October 2015 and now supplies heat to nearly all households in the village. 

Therefore, the initiative was entirely bottom-up, with residents forming a cooperative (A.M.B.A., a 

Danish cooperative structure with limited liability), collectively financing an investment of 

approximately €1 million, and taking responsibility for governance and operations. As part of this 

effort, a central heating plant was constructed, and its ongoing management is organised through a 

rotating system in which members take turns overseeing operations on a weekly basis. 

A key factor in the success of this citizen-led initiative has been the support provided by the 

Municipality of Middelfart, particularly in enabling access to financing through a municipal loan 

guarantee. 

Overall, the project demonstrates how small communities can overcome structural barriers and deliver 

complex energy infrastructure without relying on large commercial actors. Over time, what began as 

a response to a shared technical challenge has evolved into a broader model of community-led green 

transition, strengthening local cooperation and the capacity to address sustainability challenges 

collectively. 

1.3 Relevance and applicability vis-à-vis the CLR component 

Føns Nærvarme demonstrates a highly relevant and practical model for advancing Citizen-Led 

Renovation (CLR) in a small and rural context. At its core, the initiative is based on a fully citizen-driven 

approach to transforming local energy infrastructure, where residents collectively identified a shared 

need and developed a solution without relying on large commercial actors. The cooperative structure 

provides a trusted and locally rooted governance model, ensuring long-term ownership, 

accountability, and stability. 



 
The initiative is directly applicable to CLR objectives in several ways. First, it exemplifies a bottom-up, 

community-led model of renovation, where citizens are not only beneficiaries but also initiators, 

decision-makers, and operators of the system. By replacing individual oil boilers with a shared district 

heating network, the project delivers a systemic solution rather than fragmented, building-by-building 

interventions. This aligns closely with CLR’s ambition to promote integrated and scalable renovation 

approaches. 

Second, Føns Nærvarme combines technical implementation with strong social organisation. The 

cooperative model enables residents to jointly manage financing, planning, and operations, while the 

volunteer-based approach helps reduce costs and reinforces community engagement. Mechanisms 

such as the symbolic connection fee, together with the municipal loan guarantee, show how financial 

barriers can be addressed through a combination of local initiative and targeted public support. This 

provides a useful example of how smaller communities can mobilise investment even in contexts 

where market-based solutions are limited. 

Finally, the case highlights strong potential for replication in similar rural and small-scale contexts 

across Europe. The emphasis on knowledge-sharing further strengthens its relevance as a transferable 

model within the CLR framework. 

1.4 Name of CLR initiative and geographical scope 

Føns Nærvarme is Denmark’s smallest district heating plant. It is located in the village of Føns, within 

the Municipality of Middelfart, in a rural area partly surrounded by the sea. The term “Nærvarme” is 

Danish and translates to “local heating”.  

 

 

Figure 1: Coast-line of the village of Føns, photo by Niels Martner. Source: Føns Strand | Vandretur | Middelfart 

 

https://www.visitmiddelfart.dk/turist-information/planlaeg-din-tur/foens-vig-vandretur-gdk879783


 
1.5 Citizen-Led Renovation focus, services and technologies 

Føns Nærvarme represents a comprehensive example of citizen-led renovation that extends beyond 

individual buildings to encompass the transformation of an entire village’s heating infrastructure. The 

initiative replaced decentralised, fossil fuel-based heating systems, primarily oil-fired boilers and 

electric heating, with a shared, low-carbon district heating network. At first, 43 oil-fired boilers were 

decommissioned as part of this transition, significantly reducing local emissions and environmental 

impact. Currently, the plant supplies 49 households and only a few remaining households are yet to 

be connected. 

The system is based on a centralised heating plant that distributes heat to connected households 

through a local district heating network. The solution adopted was a wood chip-based system, which 

is easier to manage and more widely accepted in small-scale district heating applications. 

The installed system has a capacity of approximately 400 kW and supplies heat to nearly all households 

in the village. The initial connected demand was around 1055 MWh annually, corresponding to a peak 

load of approximately 370 kW, leaving room for additional connections. The use of locally sourced 

wood chips contributes both to environmental sustainability and cost control, supporting a stable and 

locally anchored energy supply. 

 

Figure 3: Føns Nærvarme logo. Source: Projekter - Føns Nærvarme | Ekspert siden 1987 

In 2021, the system was further upgraded to enhance efficiency and sustainability. Cooperative 

members installed approximately 10 kilometres of geothermal piping and integrated two heat pumps 

into the system. This development transformed the plant into a hybrid energy system combining 

biomass, geothermal energy, and electricity. The integration of heat pumps allows residents to choose 

https://termix.dk/projekter/foens-naervarme/


 
between wood chip-based heating and electrically driven heat, depending on cost and environmental 

considerations. This flexibility increases the resilience of the system and enables optimisation based 

on energy prices and availability. 

A defining feature of the initiative is that the planning, design, and implementation of the system were 

largely carried out by local residents, with limited external involvement. Due to the small scale of the 

village, large commercial energy companies were not engaged in the project. Instead, citizens assumed 

responsibility for technical decision-making, coordination, and implementation, supported by targeted 

input from the municipality where needed. 

The project demonstrates that complex energy systems can be successfully designed and operated by 

communities when supported by strong local engagement and appropriate governance structures. It 

also shows how citizen-led initiatives can progressively integrate multiple renewable technologies over 

time, improving system performance while adapting to the needs of the community. 

1.6 Objectives, motivation, and establishment process 

The initial motivation behind Føns Nærvarme was not tied to a specific technology, but rather to a 

shared ambition to reduce climate and environmental impact, as well as proposing a solution to rising 

heating costs. The widespread presence of outdated and polluting oil burners prompted residents to 

explore a collective solution. 43 households in the village relied on oil-based heating systems that were 

nearing the end of their lifespan, creating a shared and urgent need for replacement. During a 

community meeting, residents recognised this common challenge and began discussing the possibility 

of acting together rather than addressing the issue individually. This marked a critical turning point, 

transforming a technical problem into a collective community initiative. 

The process of developing a solution took approximately one and a half years, during which residents 

explored different technological and organisational options. Initially, a straw-fired heating plant was 

considered the most suitable solution. This type of system uses agricultural straw (e.g. from cereal 

crops) as a biomass fuel to produce heat for buildings or district heating networks and was seen as a 

locally available renewable resource. However, due to constraints related to nearby nature 

conservation areas, the project adapted its approach and instead implemented a wood chip-based 

biomass system. This shift highlights the importance of flexibility in technology selection and the need 

to align technical solutions with local environmental and regulatory conditions, as well as practical 

considerations regarding operational simplicity. 

Notably, the project was developed without the involvement of large commercial companies, as the 

small scale of the village made it be perceived as unviable by external investors and service providers. 

As a result, responsibility for planning, coordination, and implementation rested almost entirely with 

the local community. 

One of the main challenges was achieving a sufficiently high connection rate to ensure economic 

viability. Drawing inspiration from other Danish villages such as Ballen and Onsbjerg, Føns introduced 

a small symbolic connection fee to encourage participation and secure commitment from residents. 

At the same time, access to financing remained a key barrier. The total investment required for the 

project was approximately €1 million, which was beyond the capacity of individual households.  



 
Support from the Municipality of Middelfart proved essential in overcoming this obstacle, particularly 

through the provision of a municipal loan guarantee, which enabled the cooperative to secure the 

necessary financing for construction, which they would otherwise have not been able to access. 

The establishment process also relied heavily on local leadership and sustained community 

engagement. Residents organised themselves into a cooperative structure and took responsibility for 

decision-making, planning, and implementation. This has happened successfully, regardless of the 

absence of technical experts within the community. 

The project demonstrates that even complex infrastructure transitions can be achieved in small villages 

when citizens organise collectively and align around a shared sustainability vision. It also highlights 

how a common local challenge can act as a catalyst for long-term community collaboration and 

engagement in the green transition. 

1.7 Key actors and stakeholders 

The Føns Nærvarme initiative was entirely bottom-up, driven by the residents of the village. For this 

reason, Citizen-members are the primary actors within the initiative, retaining full control over 

financing, decision-making, and operations. Over the past decade, they have contributed thousands 

of volunteer hours across all phases of the project, including planning, feasibility assessments, 

construction, system upgrades, communication activities, and ongoing maintenance. This sustained 

level of engagement has been essential to the project’s success and long-term viability. 

Local leadership within the community has also played an important role. The cooperative is chaired 

by Ole Back, who has helped guide both the development and ongoing operation of the system. At the 

municipal level, the Municipality of Middelfart, led by Mayor Johannes Lundsfryd Jensen, has provided 

key enabling support. 

It is important to note that the municipality’s role has been primarily facilitative rather than directive, 

focused mainly on enabling the financial conditions needed to realise the project, particularly through 

loan guarantees. Despite this support, operational and governance control has remained firmly with 

the citizen-members, preserving the bottom-up character of the initiative. 

Beyond the local context, the project has engaged with a wider network of stakeholders through active 

communication and knowledge-sharing. Members of the cooperative have shared their experiences 

with other villages, national actors, and international audiences, including through initiatives such as 

the Interreg North Sea Programme. This outreach has contributed to positioning Føns Nærvarme as a 

reference case for citizen-led green transition and co-creation, extending its impact beyond the 

immediate community. 

1.8 Organisational structure  



 

 

Figure 2: Føns Nærvarme members standing in front of the plant. 

Føns Nærvarme operates as a cooperative with limited liability, known in Danish as Andelsselskab med 
begrænset ansvar (A.M.B.A.), owned and governed by the connected households in the village. This 
legal structure ensures that members have a direct stake in the system and can participate in 
democratic decision-making related to its operation, development, and long-term direction. Each 
member has a voice in key decisions, reinforcing transparency, accountability, and collective 
responsibility. 

The organisational model is characterised by a high level of local ownership and active participation. 
Rather than relying on external operators, the day-to-day management and oversight of the heating 
system are carried out by the cooperative members themselves. A particularly distinctive feature of 
the initiative is the rotation-based operational model, whereby residents take turns managing the 
central heating plant on a weekly basis. This approach distributes responsibilities across the 
community, reduces operational costs, and strengthens engagement with the system. 

Residents have contributed significant voluntary time to the project, covering planning, construction, 
administration, and ongoing operation. This includes not only technical tasks but also coordination, 
communication, and knowledge-sharing activities. 

The project is often described as exceptional because non-professionals have successfully established 
and continue to operate a technically advanced district heating system. The cooperative model has 
enabled the village to retain full control over its energy infrastructure while maintaining long-term 
commitment to its operation and development. 



 
1.9 Financing 

The heating plant was collectively financed by citizen-members through a cooperative model, 

reflecting the strong local ownership and commitment behind the Føns Nærvarme initiative. From the 

outset, residents agreed to pool their resources to develop a shared solution to their heating needs, 

avoiding the need for individual investments in replacing oil boilers. 

The total investment required for the project was approximately €1 million. Given the small size of the 

village and the limited financial capacity of individual households, securing this level of funding was a 

significant challenge. A key enabling factor was the support provided by the Municipality of Middelfart, 

which offered a municipal loan guarantee. This made it possible for the cooperative to access external 

financing and secure loans to cover the construction of the heating plant and associated infrastructure. 

To ensure economic viability, it was essential to achieve a high level of participation among residents. 

Inspired by similar Danish initiatives, such as those in Ballen and Onsbjerg, the cooperative introduced 

a small symbolic connection fee. This helped lower the barrier to entry while encouraging widespread 

participation and commitment, ultimately allowing the project to reach the required connection rate. 

Unlike conventional energy infrastructure projects, which are often developed and financed by large 

commercial actors, Føns Nærvarme was established without the involvement of major private 

companies. The limited scale of the village made it unattractive to external investors, reinforcing the 

need for a fully community-driven financial model. As a result, citizen-members took on responsibility 

not only for financing but also for key decisions related to investment and cost management. 

Ongoing operational costs are covered through member payments, ensuring the long-term 

sustainability of the system. The cooperative model allows for transparent cost allocation and provides 

residents with stable and predictable heating expenses. The use of locally sourced biomass also helps 

to manage costs and reduce exposure to fluctuations in fossil fuel prices. 

1.10 Customer journey  

The transition process was based on collective meetings, shared decision-making, and coordinated 

implementation. Residents moved from individual oil boilers to a shared heating system in 2015. 

Subsequent upgrades, including the integration of geothermal energy in 2021, further improved the 

system’s sustainability and performance. 

 
Figure 4: Central heating system of Føns Nærvarme 



 
2. IMPACT ANALYSIS  

2.1 Environmental, economic, and social benefits  

Environmental benefits 

The environmental impact of Føns Nærvarme is notable, particularly given the small scale of the 

village. The transition from individual oil-fired boilers and electric heating systems to a collective 

district heating solution has led to an estimated annual reduction of around 280 tonnes of CO₂ 

emissions. 

A key outcome has been the decommissioning of the 49, which previously contributed to both local 

air pollution and greenhouse gas emissions. Their replacement with a centrally managed biomass-

based system has significantly reduced the village’s reliance on fossil fuels. 

The system has continued to evolve over time, further improving its environmental performance. The 

integration of geothermal infrastructure, including around 10 kilometres of underground piping, 

alongside the addition of heat pumps, has diversified the energy mix and increased overall efficiency. 

This hybrid configuration allows for more flexible operation, enabling the use of renewable electricity 

when advantageous and further reducing emissions. 

Overall, the case highlights the potential of decentralised, collectively managed energy systems to 

support broader decarbonisation efforts. 

Economic benefits 

Føns Nærvarme has improved the affordability and predictability of heating costs for participating 

households. By moving away from individual fossil fuel-based systems, residents benefit from a more 

stable pricing structure that is less exposed to energy market fluctuations. 

The use of locally sourced biomass contributes to cost control, while the centralised system reduces 

the need for individual maintenance and replacement of equipment. This results in lower ongoing 

costs and fewer administrative and technical burdens for households. 

In addition, the shift to a shared system has strengthened long-term energy security at the local level, 

providing a more resilient alternative to individual heating solutions. 

Social benefits 

Føns Nærvarme has strengthened social cohesion within the village by encouraging collaboration and 

shared responsibility among residents. The project has created a strong sense of collective ownership, 

supported by active involvement in both decision-making and day-to-day operation. 

Over time, the initiative has gone beyond its original purpose as a heating solution. It has become a 

foundation for broader community action, with residents engaging in additional sustainability-related 

activities such as energy renovations and shared mobility initiatives. This reflects a wider culture of 

cooperation that has developed within the village. 

The project has also had an impact beyond the local level through ongoing knowledge-sharing. 

Members of the cooperative have shared their experience with other communities and stakeholders, 

contributing to wider discussions on citizen-led energy solutions and supporting replication in similar 

contexts. 



 
Assessment of Additional Benefits Compared to Standard Renovations 

Compared to standard, individually driven renovation approaches, Føns Nærvarme demonstrates 

several additional benefits linked to its citizen-led and collective nature. 

Firstly, the project enabled a systemic solution rather than isolated interventions. Instead of replacing 

individual boilers on a case-by-case basis, the community implemented a shared infrastructure that 

delivers long-term environmental and economic benefits at scale within the village. 

Secondly, the cooperative model reduced barriers typically associated with renovation, such as high 

upfront costs, technical complexity, and decision-making uncertainty. By acting collectively, residents 

were able to share risks, pool resources, and access financing mechanisms that would not have been 

available individually. 

Thirdly, the initiative generated strong social co-benefits that are typically absent in standard 

renovations. The process of co-creation strengthened community ties, increased local capacity, and 

fostered a shared sense of purpose. This has led to ongoing collaboration beyond the initial project. 

Finally, the project demonstrates that citizen-led approaches can successfully deliver infrastructure 

solutions even in contexts that are not commercially attractive. The absence of large private companies 

in the development phase highlights the importance of community initiative in unlocking otherwise 

unaddressed opportunities for decarbonisation. 

 

Figure 5: Central heating system (2) of Føns Nærvarme 

3. HIGHLIGHTS OF DRIVERS AND SUCCESS FACTORS  

3.1 Contextual, financial, and organisational factors 

The success of Føns Nærvarme can be linked to a combination of contextual, financial, and 

organisational factors. 

From a contextual perspective, the project emerged in a small and closely connected community, 

where residents shared similar challenges and were able to mobilise quickly around a common goal. 

The scale of the village facilitated direct communication and made collective coordination more 

manageable. 



 
From a financial perspective, access to external financing was a key enabling factor. Support from the 

Municipality of Middelfart, particularly through a municipal loan guarantee, allowed the project to 

move forward despite limited individual financial capacity. 

Organisationally, a clear governance structure and strong local engagement played an important role. 

Responsibilities were shared among residents, both in decision-making and in the ongoing operation 

of the system, contributing to a high level of ownership and long-term commitment. 

Maintaining a high participation rate was also critical to the project’s viability. Early measures to 

encourage widespread involvement helped ensure that the system could be implemented at the 

necessary scale. 

Finally, active communication and knowledge-sharing have helped extend the project’s impact beyond 

the village itself. Engagement with other communities and stakeholders has supported wider learning 

and replication. 

4. LESSONS LEARNED AND PRACTICAL RECOMMENDATIONS  

Føns Nærvarme demonstrates that citizen-led renovation can extend beyond buildings to include full 

infrastructure transformation. High connection rates are essential. Municipal guarantees can act as 

catalytic instruments. Clear communication and strong local trust are critical for successful 

implementation. 

4.1 Lessons learned and recommendations 

Føns Nærvarme provides a compelling example of a citizen-led, community-driven initiative that 

bridges technical, social, and organisational dimensions of the energy transition in a rural context. Its 

success has been driven by strong local engagement, collective ownership, and the ability of residents 

to organise, finance, and operate a shared heating infrastructure without reliance on large commercial 

actors. Municipal support, particularly through financial guarantees and technical guidance, played an 

enabling role, while the cooperative governance model ensured long-term accountability and 

participation. However, challenges such as securing sufficient participation rates, accessing financing, 

and overcoming initial technical and regulatory barriers required adaptive strategies and strong 

community coordination. 

Key success factors:  

• Strong grassroots mobilisation and shared problem recognition (replacement of 49 oil 

boilers) enabled rapid collective action. 

• Clear community ownership through a cooperative structure (A.M.B.A.) ensured democratic 

governance and long-term commitment. 

• Municipal support, particularly through loan guarantees and technical assistance, enabled 

access to financing for a €1 million investment. 

• High participation rates were secured through a symbolic connection fee, ensuring 

economic viability of the system. 



 
• Volunteer-driven implementation and operation significantly reduced costs and 

strengthened local ownership. 

• Adaptive technical design (shift from straw to wood chips, later integration of geothermal 

energy and heat pumps) ensured feasibility and long-term sustainability. 

• Strong culture of communication and knowledge-sharing amplified the project’s impact 

beyond the village, influencing other communities and national discussions. 

Challenges facing citizen-led renovation:  

• Initial difficulty in achieving the required connection rate for economic viability required 

innovative approaches to incentivise participation. 

• Limited interest from private companies due to the small scale of the village meant that 

citizens had to take full responsibility for development and implementation. 

• Technical and regulatory constraints (e.g. nature conservation restrictions) required 

changes to the initial system design. 

• Access to financing required external support, highlighting the importance of municipal 

guarantees in enabling citizen-led projects. 

• The reliance on voluntary labour, while a strength, also requires sustained commitment 

from community members over time. 

Recommendations for CLR initiators and developers: 

1. Build initiatives around clearly shared local challenges to mobilise collective action and 

ensure strong community buy-in. 

2. Adopt cooperative governance models that ensure democratic control and long-term 

engagement from participants. 

3. Explore innovative mechanisms (e.g. symbolic connection fees) to secure high participation 

rates and ensure project viability. 

4. Leverage local volunteer capacity where possible, while ensuring access to technical expertise 

when needed. 

5. Remain flexible in technology choices and adapt solutions to local constraints and regulatory 

conditions. 

6. Promote peer-to-peer learning and actively share experiences to support replication in other 

communities. 

7. Start with tangible, shared infrastructure solutions to build momentum for broader 

community-led sustainability initiatives. 

Recommendations for policymakers: 

Locally: 

• Provide financial instruments such as loan guarantees to enable citizen-led energy 

infrastructure projects. 



 
• Offer technical advisory support to communities lacking expertise in planning and 

implementation. 

• Recognise and support community-led initiatives as part of local climate strategies 

Regionally: 

• Provide financial instruments such as loan guarantees to enable citizen-led energy 

infrastructure projects. 

• Offer technical advisory support to communities lacking expertise in planning and 

implementation. 

• Recognise and support community-led initiatives as part of local climate strategies 

Nationally: 

• Create enabling frameworks for cooperative energy models (e.g. A.M.B.A.) to simplify 

establishment and operation. 

• Ensure access to financing mechanisms tailored to small-scale, citizen-led initiatives. 

EU level: 

• Support rural and small-scale citizen-led energy projects through targeted funding 

programmes. 

• Promote knowledge exchange platforms to accelerate replication of successful community 

energy models across Member States. 

• Recognise the role of small communities in achieving broader decarbonisation goals and 

integrate them into EU energy transition strategies. 

5. WHERE TO LEARN MORE 

Additional material to explore:  

• Official website of foens-naervarme.dk 

• Bolius article: 'Verdens mindste varmeværk – 50 huse opvarmes med nærvarme' (EN: The 

world’s smallest heating plant – 50 houses heated with district heating.) 

• A clean green fairy tale come true Føns nærvarme - YouTube 

• Middelfart (DK), Interreg VB North Sea Region Programme 

• Danish municipality leads the green way with Interreg | Interreg North Sea 

• North Sea - Interreg EU 

 

 

 

https://foens-naervarme.dk/
https://www.bolius.dk/verdens-mindste-varmevaerk-50-huse-opvarmes-med-naervarme-98693
https://www.bolius.dk/verdens-mindste-varmevaerk-50-huse-opvarmes-med-naervarme-98693
https://www.youtube.com/watch?v=edMs9eLdAj8
https://northsearegion.eu/empower-20/project-pilots/middelfart-dk/index.html
https://www.interregnorthsea.eu/our-news/danish-municipality-leads-the-green-way-with-interreg
https://interreg.eu/programmes/north-sea/

