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About HeatNet NWE
This document has been developed as part of the HeatNet NWE project, which is part-funded through the Interreg
NWE programme and aims to increase the uptake of 4DHC networks across North-West Europe. As part of this
project, the partners are developing the HeatNet Model, which will help the public sector to begin implementing
4DHC networks, and the Transition Roadmaps, which will outline the partners’ experience in developing six
district heating pilots across North-West Europe. The HeatNet Guide to Financing is also currently being
developed and will give a broad overview of the various sources available to finance district heating schemes.
For further information on
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Executive summary
The HeatNet Model is a tool aimed at helping stakeholders across North-West Europe who develop district
heating and cooling (DHC) projects. This section of the HeatNet Model focuses on business models and
governance of DHC projects, and complements the other sections available.
District heating has existed since the 1880s and from then on, we have witnessed the breakthrough of several
generations of DH(C). The 4th generation of district heating and cooling, on which this project is focusing,
operates at lower temperatures than the previous ones, opening the path to new opportunities in the fight
against climate change and energy poverty.
This guide starts by taking a deep look at the key elements found in the plethora of existing DHC business models,
based on the Business Model Canvas. The nine categories defined in this theoretical framework provide a
general overview of all the aspects that will have to be considered in order to ensure that your business model
is sustainable. The main advantages and disadvantages of some components have been highlighted, to help you
weigh up the pros and cons.
The role of the prosumer is discussed before the benefits and risks of the 4th generation of district heating and
cooling that have not been pointed out yet are covered.
The second part of the guide is dedicated to the governance of district heating and cooling projects.
Responsibilities, roles, relations between stakeholders and other aspects such as ownership are presented based
on a review of the literature and existing cases.
Many aspects of DHC governance are described and illustrated with examples, most of them from the pilots of
the Interreg HeatNet North-West Europe project.
The present guide is one of the deliverables of the Interreg project HeatNet NWE.
The target audience consists of local, regional, national authorities and public administrations, as well as private
actors and communities.
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Introduction
The district heating and cooling (DHC) sector is evolving. The advent of new generations of DHC (see figure 1)
and in particular the 4th generation (4DHC) allows project holders to provide part of the answer to the question
of how to help mitigate climate change as globally people are trying to address the challenge of limiting the rise
in temperatures and decreasing the production of CO2 emissions.
By integrating cheaper low-carbon sources in the supply-mix and by combining them with storage solutions,
4DHC are capable of generating synergies beneficial to multi-energy systems. Additionally, this could help 4DHC
respond to the expected increase of the demand for cooling solutions due to higher ambient temperatures, the
evolution of building design and the changes in practices (more electronic devices, server rooms, …).
Besides, technological innovations give DHC actors more autonomy and expand their business opportunities.
We are shifting from a generation-oriented market towards an efficiency-oriented market, from fixed delivered
capacity to flexibility. Instead of simply selling energy, DHC operators can become services providers, focus on
specific parts of the value chain and offer a more fitted value proposition to their customers.
While perhaps making the business more complicated, by digitalizing the systems, experts are now able to better
exploit the available data and manage the demand and supply sides in a more suitable way.
Figure 1 – 4DH

Source: www.4dh.eu
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Business models
Nowadays, the district heating and cooling business is transforming from a heat and coolth generation
orientation where the energy source is dictating what is delivered to the customer, sometimes leading to an
overuse of heat, to a demand-driven orientation where the supply adjusts to the needs of the network.
Furthermore, the 4th generation district heating and cooling gives the possibility to move away from a centralized
system where one large plant is producing heat. Instead, by incorporating low temperature heat sources into
the network, we see the emergence of decentralized systems with many production units, which offer lower
investments costs (individual unites are located closer to the consumers) and a more progressive upgrade of the
whole system depending on the demand.
From there, numerous business models exist. Hereafter, we tried to identify the main items that you can find in
a 4th generation DHC project, and we classified them according to the nine categories of the Business Model
Canvas (BMC).
The BMC is a powerful tool to ensure that technical and non-technical people understand the purpose and the
orientation of a business. It breaks down the various components of a business model into comprehensive
elements, and help you identify areas where some clarification may be required. This model has been used in
other European projects, such as STRATEGO, allowing us to get a comprehensive picture of the situation.
The Business Model Canvas
i.

Key Partners

The Key Partnerships Building Block describes the network of suppliers and partners that make the business
model work. We can distinguish between four different types of partnerships: strategic alliances between noncompetitors, coopetition (strategic partnerships between competitors), joint ventures to develop new
businesses, and buyer-supplier relationships to assure reliable supplies.
(Osterwalder & Pigneur, 2010).
There are several reasons to enter into business with other organizations. Partners may enable you to acquire
new competencies and experience, share risks, create economies of scale or secure a distribution network.
Correctly identifying your key partners as from the start will help you create synergies and facilitate the
development of your project.
In the case of district heating and cooling, partners can be what we call ‘prosumers’. For example, industrial
actors can both need heat or coolth for their facilities (i.e. be a consumer) and provide waste heat to the heating
and cooling network (i.e. be a producer). This will require from you to put an extra effort to define the relation
you will maintain between partners.
Your business structure also influences the relation you will develop with your key partners. If you opt for a
system with many decentralized heating or cooling production units, with each unit manager in charge of his
own plant, you may quickly face different methodology in terms of installation systems and working methods.
In this case, knowledge sharing becomes even more important and the grid promoters will have a significant
role to play.
As in any business, but particularly with projects that are capital intensive such as DHC projects, if you don’t have
the internal means to finance them, the relationship you will develop with the financial actors will be critical.
In the next table, we mention the key partners that will be found in 4 th generation DHC projects. However, not
all these key partners will be found in every project.
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Table 1: List of key partners
General economic actors
• Financial institutions
• ESCO
• Telecommunication operator
• Joint Venture
• Special Purpose Vehicle
Energy actors
• Fuel suppliers (e.g. agricultural business, timber exploitation)
• Transport companies
• Energy providers (e.g. CHP owner, industrial enterprise with waste heat, geothermal plant)
• Engineering consultancy office
• Grid operators/intercommunal companies
• Installers
• Equipment suppliers
• Measurement companies
• Data suppliers
• Knowledge centres (e.g. scientific institutes, universities, DHC associations) & research projects
Political/public sphere
• Local council & municipality
• Regional/national authorities
• Public administration (e.g. urban planners, permits)
• Regulators
• Energy agencies
• Social housing association
Others
• Private owners
• Condominium syndicate
• Building managers

In the case of 4th generation DHC, we see that the operators tend to make best use of data and monitoring.
Actors who are experienced in these field will prove particularly important to get on board. As well, with
decentralized systems incorporating many heating and cooling generating equipments running with electricity,
talking with the electricity grid operator will be key to avoid any bottleneck regarding the electricity supply.
The contracts defining the relation between the various actors will be discussed later, in the part Governance of
this guide.
TIP: The International District Energy Association has created a tool to help you identify key stakeholders.
Source: IEA (2017), pages 133-134
Furthermore, the HeatNet project developed a set of tools tested by the pilots to help you identify and engage
stakeholders that could be interested in taking part in DHC projects.
Please refer to the guide produced under WP.T2.Evaluation.
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ii.

Key activities

Key activities are the most important actions a company must take to operate successfully. They are required to
create and offer a Value Proposition, reach markets, maintain Customer Relationships, and earn revenues.
(Osterwalder & Pigneur, 2010).
At the start of your project and based on your internal resources, you will have to decide which activities will be
carried internally, and which ones will be outsourced or externalized. Accurately identifying the activities which
need to be performed allows you to keep your budget under control.
Most activities can be sorted into three categories: activities of production, problem solving or services related
to the use of a platform. We were able to identify the following recurring activities when it comes to 4DHC:
▪

Production: designing set-up, transport of fuel, heat & cooling generation, heating and cooling delivery,
refurbishment of old DH systems, operations and maintenance of the network;

▪

Problem solving: construction planning, identification of new infrastructures required, amount/quality
of waste heat/biomass available assessment & optimisation of recovery process ( a), demand
assessment, transfer knowledge, contracting, using the most cost-effective heat/cold source at all
times, implement energy-saving measures;

▪

Platform services: software to balance heat and coolth supply and demand, maintenance of the control
system.

(a)

In the case of waste heat, keep in mind that the availability of this kind of heat sometimes depends on the
state of the overall economy: for some industries, more heat can be produced when more products come out
of the factory, which means that if the overall demand is low, the production capacities will be lowered and thus
less heat produced. Hence, carefully assessing your heating and cooling production capacities is critical, as you
may need some sort of complementary/back-up production system.
Besides, due to the lack of knowledge from the general public about DHC in North-West Europe, and even more
about 4DHC, specific attention will be given to spreading information and/to mobilizing a critical mass of
consumers. This is addressed in the Channels block.
We should also add invoicing and smart monitoring which are two activities tied to each other. Indeed, the latter
will facilitate the first one. Furthermore, a smart monitoring of your facilities may highlight any leaks on the
network and save you money; it may as well facilitate to gather support and funds by showcasing the positive
results monitored. You should as well focus on monitoring the increase in comfort perceived by the users and
spread this information in your advertising campaigns.
Besides, answering to the question of how you are going to invoice your customers will bring on the table the
discussion about disconnecting non-paying users. This can be tricky in the case of multi-dwellings buildings due
to the design of the local energy distribution system (no individual meter) or due to the limitation of your area
of intervention. To this end, to lay down the roles and responsibilities of everyone in contracts is important.
Finally, 4DHC will benefit from being included in wider public intervention plans. This could imply to combine
providing heating or cooling with the refurbishment and insulation of existing buildings. It brings more elements
in the various blocks of your business model that may not be fully reflected here.
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iii.

Key resources

The Key Resources Block describes the most important assets required to make a business model work. These
resources allow an enterprise to create and offer a Value Proposition, reach markets, maintain relationships
with Customer Segments, and earn revenues.
(Osterwalder and Pigneur, 2010)
To develop your business, you need resources. Those resources can be sorted into physical, financial, intellectual
or human resources.
While this can be debatable with the growing complexity associated with operating the latest generations of
DHC, it is often considered that the physical resources matter the most. Here is a list of those you need to take
into account:
▪
▪
▪
▪
▪
▪

Heat/cold maps;
Production assets: heat/cooling producing units, storage units (b);
Sustainable and reliable sources of energy (c);
Transportation means;
Network: pipes, heat exchangers, electricity network in case you combine electricity/heat production;
Monitoring devices and balancing control system.

(b)

Storage units gained importance with the advent of the latest generations of DHC, as they ease the
interconnection between multiple energy production sources and help smooth peak loads. Furthermore, they
can play an important role at the early stage of a project since it can help make best use of heat plants that are
then sometimes oversized compared to the needs of the consumers. However, the storage unit placement has
to deal with space availability and the boundaries of permits.
Typical storage units are medium to large insulated tanks or a large hole in the ground filled by hot water and
covered by a floating cover. For more details about technology related aspects, please refer to the 4DHC
technology guide written as part of WP.T3.D1.4 of the Interreg HeatNet NWE project.
(c)

In the case of 4DHC, biomass and waste heat are major sources of fuel that are investigated. However, they
are not found everywhere and, for biomass, may have to be imported.
The possibility to have a mix of complementary energy sources allows for a better response to the fluctuating
demand of consumers and to foster the competition between various producers.
Intellectual resources include your specialists (e.g. engineers) and the general knowledge, the know-how that
can be learned by everyone inside your organisation.
Financial resources are composed of loans, grants, credits, etc.
For more details about financial aspects, please refer to the Guide to financing 4DHC written as part of
WP.T3.D2.1 of the Interreg HeatNet NWE project.
Human resources are your personnel (administrative and maintenance).
iv.

Value proposition

The Value Propositions Building Block describes the bundle of products and services that create value for a
specific Customer Segment. The Value Proposition is the reason why customers turn to one company over
another. It solves a customer problem or satisfies a customer need. Values may be quantitative or qualitative.
Some Value Propositions may be innovative and represent a new or disruptive offer. Others may be similar to
existing market offers, but with added features and attributes.
(Osterwalder and Pigneur, 2010)
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As our pilot of Kortrijk (BE) used to say: “Make them an offer they cannot refuse!”.
Your value proposition can be the addition of several elements. Here, we distinguished between a few
components of typical 4DHC value propositions.
Figure 2: 4th Generation DHC value proposition

▪

Environmental sustainability
o As you know, the European Union and each individual country set goals and targets in terms
of renewable energy sources use and CO2 emissions reduction. 4DHC is a perfect tool to
achieve them. Furthermore, compared to pure energy savings measures, 4DHC enables to
reach bigger achievements (i.e. other components of the value proposition).

Interreg HeatNet NWE project
For more details about CO2 and energy savings you may expect from one project, please refer to the CO2
emissions calculator tool developed as part of WP.T3.D1.1 of the Interreg HeatNet NWE project.
o

o
o
o

Additionally, air quality can be improved by the substitution of old individual production units
with state-of-the-art technology. On top of that, it is easier and cheaper to install emissions
control systems in a limited number of places, which can be the case with DHC systems with
centralized energy production units.
By collecting waste heat, we reduce the burden otherwise put on the local environment.
Heat pumps using waste heat make possible the elimination of cooling systems integrating
refrigerants which are not eco-friendly.
A DHC project implies connecting multiple customers, and people will tend to believe more
the underlying environmental message if they know that they are not alone to do it. Plus,
knowing that they share a common thread with their neighbours will create a sense of
community.
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▪

Increase in comfort and safety
o A way to convince customers to connect to 4DHC is to point out the benefits in terms of
increase of personal comfort -this applies to both individuals and industrial actors- thanks to
the reduction of noise normally generated by the production units, the increase in space
available, and if relevant, the benefits generated by a maintenance carefree package.
o Plus, by removing heating appliance from inside the habitation, we limit the occurrence of
incidents due to poor maintenance of installations by the occupants or malfunctions of boilers.
o In the case 4DHC is part of a larger city-wide action plan combining heating and cooling
production with refurbishment works: the pleasure to live in a more visually appealing,
sustainable neighbourhood.
4DHC can also set itself up as a preferable option when it comes to preserving the exterior
appearance of buildings, and thus avoiding the installation of individual air condensers.

▪

Affordable energy
o By exploiting local and sustainable sources of energy, consumers are less dependent on the
evolution of prices on the global energy market, which are hard to predict.
o Besides, demand for coolth is growing in our regions during summer time and possible
synergies between the production of heat and coolth (e.g. via heat pumps) is a strong
argument in favour of DHC.
o If the 4DHC project implies upgrading an existing DHC plan, it will lead to more efficiency and
thus lowering the price for customers.
o Furthermore, setting up a DHC represents an opportunity for the municipality to tackle fuel
poverty, source of anxiety for poor households, when there is yet no plan targeting this issue.
Addressing fuel poverty combined with better production units can lead to reducing health
care charges.

▪

Revenue & job creation
o Developing a local biomass sector will generate new jobs; it will expand the supply chain. For
businesses providing waste heat, it involves the diversification of their core business and the
creation of added value, together with a reduction of treatment charges (i.e. dealing with the
elimination of waste heat).
o Additionally, local exploitation of resources means local benefits and keeping ownership of the
4DHC means new revenues for the municipality.
o Plus, the availability of a low carbon, less costly energy source can serve as a showcase to
attract new businesses locally.
o Existing installations, such as biomass CHP plants can benefit from the connection to a wider
network and thus more easily reach their full potential.
o Your organization may consider providing trainings to customers in order for them to take full
advantage of their installations.
Trainings could be provided locally to installers as well if you decide to let the final users take
care of the secondary network (connection, operation and maintenance), in order to
guarantee the efficiency of the network (temperatures of the lines, insulation, reduction of
heat losses, rationalisation of use, etc.), leading to the new business opportunities for these
newly trained workers.

▪

Investment opportunity
o Investment funds may find an interest in financially supporting your project to diversify their
portfolio and to green their investments. This is more the case for projects that already proved
their efficiency due to the risk aversion of investors.
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▪

Energy independence
o Developing the exploitation of local, sustainable sources of energy will lead to the reduction
of importations of fossil fuels, and hence increase energy independence.
o Furthermore, 4DHC can create synergies in terms of electricity supply and reduce the pressure
on the grid, as we can especially witness during winter months.

DHC can deliver more economic potential when combined with other infrastructure projects. For example, let
us take the case of planning road refurbishment with the installation of the pipes network and an upgrade of
the telecommunication network. Such type of projects will benefit from a multiplication factor in terms of value
created and should be looked for. Cross-subsidy can facilitate the realization of other projects that would
normally not generate enough return.
Offering services to support the retrofitting of newly connected buildings can be part of your value proposition
as well.
While project holders may already be convinced on their side, all the mentioned elements won’t be widely
accepted by the general public. Especially, waste heat is sometimes seen as a polluting source of energy due to
its origin, the industry which generates it. In response to this argument, we will emphasize that the solution of
incorporating this waste heat into the network does not relieve the industry to continue to look for solution to
make their business greener. Rather, you make use of energy that would otherwise be lost.
v.

Customer relationships

The Customer Relationships Building Block describes the types of relationships a company establishes with
specific Customer Segments. Customer relationships may be driven by the following motivations: customer
acquisition, customer retention, boosting sales (upselling).
(Osterwalder and Pigneur, 2010)
The approach you choose to take with your customers can range from highly personal to undifferentiated, and
the preferred option will greatly depend on the interlocutor you are facing: is it a customer who is a key decision
maker or solely a small individual consumer?
Moreover, a standard heat supply contract including a maintenance carefree option signed once a scheme is
running or a pre-agreement to connect during the study phase of the project won’t require the same personal
investment.
Policies in place may have an influence: is it mandatory for new constructions to connect to a DHC? In that case,
you will have more bargaining power. Still, in case of disconnection of non-paying users, the relation you
maintain with a building owner can facilitate the whole process. Indeed, DHC networks are generally handled by
the network operator until the substation within each building, while the building owner/manager would be
responsible for the internal pipe network.
Overall, transparency has been identified has an important influence factor regarding the degree of acceptance
of DHC by a stakeholder, especially regarding costs: DHC contracts are long-term contracts and you will need to
generate confidence in order for people to sign up.
Eventually, rewards such as a bill reduction when the consumption amount is below a pre-determined level can
play a role in keeping customers happy.
Speaking about contracts, the difficulties brought by existing contracts should not be overlooked, especially for
industrial customers: some may have contracts concluded for an indefinite period of time and thus more difficult
to break. For stores from international chains, the situation can arise that their corporate group has a policy in
terms of energy supply, hard to overstep. To sign up those customers will require a dedicated personal approach.
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Several elements have been detailed in the Value Proposition Block. While your organization should first define
which ones apply to its business, it also needs to adapt its message to the interlocutor: rate of returns will be
among the top criteria to trigger investments for institutional investors, while increase in personal comfort will
be less important to them.
vi.

Channels

The Channels Building Block describes how a company communicates with and reaches its Customer Segments
to deliver a Value Proposition. Communication, distribution, and sales Channels comprise a company’s interface
with customers.
(Osterwalder and Pigneur, 2010)
Osterwalder and Pigneur describe 5 channels phases to acquire and retain customers. A question is associated
with each phase to help you develop your strategy.
Of course, before reaching out to potential customers, project holders must have thoroughly thought about
their technical and financial offer.
➢

Awareness: how can we create awareness about the organization’s value proposition?

This “how” will mainly depend of the size of the project and the location: if it takes place in a small community
where most people know each other, the approach won’t be the same than if we look at a project in a major
city. Nevertheless, raising awareness can be done by combining various methods which can be relevant in many
situations. We will detail the main ones below; it is up to you to define which ones are the most appropriate to
your case. Remember that raising awareness should not stop when a customer connects, but rather it is a
continuous process.
Firstly, awareness can be stimulated through digital communication with a website or an app displaying technical
information about 4DHC, a price simulation function, the pros and cons of such technology for individual or for
industrial/public actors, an access to a personal account with information about the customer’s actual
consumption thanks to smart metering, an history of his payments, etc.
An information desk, a customer call centre or visits of exiting installations (for the general public, schools and
universities) will help put a voice or a face on a project and foster the generation of trust. Occasional info-events
for each sub-section of the district could nurture a sense of community amongst inhabitants and private actors.
Take advantage of existing local newspapers, radio or TV stations as well.
Emails, brochures and annual reports will support the mediums of communication previously mentioned.
When sending invoices, you should consider to grab this opportunity to communicate with your customers about
the evolution of your business, global CO2 savings and energy efficiency tips. Consider benchmarking your
project against other heating and cooling solutions or other DHC schemes. Still, all benefits of DHC are hardly
quantifiable: it may be difficult to put a price on the space gained from removing individual heating or cooling
appliances, as it can mean more rentable space but also space for new activities (e.g. rooftop newly available
for sport activities or afterworks).
If the project starts at the instigation of inhabitants because they want for example to be more eco-friendly, it
will ease the spread of information. They will do part of the job themselves: either to come gather the
information or to bring knowledge and then use social media or word-of-mouth.
If it is relevant to your situation, don’t forget to include these elements into your public tender.
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➢

Evaluation: how do we help customers evaluate the DHC organisation’s value proposition?

You will have to define how customers can communicate with you or the project holder (e.g. through emails,
surveys, DHC ambassador1) and display this information clearly. In projects where ownership and responsibilities
are split between different actors, it is important not to refer a customer from a service to another without
making sure that their responses are answered.
This stage will also be influenced by the knowledge of your interlocutors about the technology and the
environmental challenges your project attempts to tackle. If you face laymen, you will have to adapt the level of
technicity of your message.
Some products are easier to sell because they are already widely used by the population. It would be the case
for a new smartphone: you would only need to highlight the specificities of your product. In the case of 4DHC,
most people in North-West Europe don’t know much (or anything) about it (e.g. people may have heard about
heat pumps but don’t know about their functioning).
Another aspect to consider is that costs for cooling a building are often diluted in the general electricity bill.
Most owners don’t know how much they pay to cool down their property.
More broadly speaking, to allow customers to effectively compare your offer with other solutions they may opt
for, you need to make sure that they incorporate the purchase of equipments and costs of operating the
alternative and that they plan for the replacement of parts over a certain lifetime. Don’t forget to make clear
about the responsibility of maintenance of the tertiary network2, which may not be included in the fixed or
variable part of your pricing structure (see after).
All this means that you should not underestimate the difficulties you will have to educate people about your
product.
Important elements to communicate about to facilitate the comprehension of potential customers are the level
of flexibility of your project (e.g. connection prices, disconnection possibilities) and the timeline of the project
(e.g. when will it be possible if they don’t connect now, disruption caused by works).
Besides, if you advertise increase in comfort as part of your value proposition, people will want to know how
freely they will be able to operate their heating and or cooling systems.
If you choose to cooperate with an existing energy distributor, the latter will already have an history with his
customers. Based on his reputation, this may facilitate the connection to the 4DHC. Furthermore, you could rely
on his existing system of communication to spread awareness or help customers evaluate your project.
➢

Purchase: how do we allow customers to purchase heat or coolth from a DHC?

This phase will be influenced by how you handled the first one (i.e. awareness about your specific project), the
size of the project and the general knowledge about DHC within the country. As DHC is still little known in NorthWest Europe, the first projects in your area will require more dedication during the purchase phase than in
Northern European countries.
In any case, due to the specificities of DHC, education is essential and most potential customers will want to
meet a professional at some point. Either they will have to go to a physical point of sale and talk to a
representative, who then will have to go on-site to assess the feasibility of the connection, or the customers

1

The city of Kortijk designated an engineer as DHC ambassador who was in charge of answering all technical questions of
stakeholders.
2
Equipement on the customer side ; parts located after the heat exchanger.
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could ask for a quote via a website and then, once an expert has come to their property, they would receive it
via (e-)mail.
➢

Delivery: how do we deliver our value proposition to the customers?

The delivery part is quite straightforward in the case of 4DHC: the heat or coolth is delivered via the network
and other elements of the value proposition (e.g. maintenance) via the after sales services and newsletters.
➢

After Sales: how do we provide post-purchase customer support?

As for other energy providers, a call service to collect complaints and to plan on-site interventions will be
required, together with an email service for the same reasons.
Trainings about energy savings measures would come as a complement to the basic support services.
We propose to conclude this Channels block by providing you with a diagram. It displays five customers’ nonfinancial barriers induced by attitudes of people (green) and by perceptions (blue) of DHC discussed hereabove
that were identified by a consulting firm called Frontier Economics Ltd in a report written for the Committee on
Climate Change in 2015. Keep them in mind when discussing your strategy.
Figure 3: Attitudes towards DHC

Source: Adapted from Frontier Economics Ltd (2015)
vii.

Customer segments

The Customer Segments Building Block defines the different groups of people or organizations an enterprise
aims to reach and serve. In order to better satisfy customers, a company may group them into distinct
segments with common needs, common behaviors, or other attributes.
(Osterwalder and Pigneur, 2010)
Usually, it is considered that for a new company to succeed, it needs to focus on a segment of the market and
then, once this segment brings enough support and recognition to the business, expand to other segments.
However, in the case of 4DHC, at its early stages, the business opportunities will depend on the location of
sources of energy and on the windows to connect customers. You should thus not immediately dismiss actors
who present particular consumption needs (e.g. high temperatures) as they may be vital to assure the launch of
your network. From there, the network will likely be designed to reach as many customers as possible since we
need a critical mass of consumers to operate such an installation and to have a balanced demand (see table 2).
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Table 2: Typical consumption profile
Consumer
Offices
Industrial
Leisure
Residential
Prison/Care Home/Hospital
Commercial

Typical consumption profile
Daytime on week days, seasonal variance likely
Dependant on industrial process
May be low but constant demand, e.g. swimming pool
Mornings and evenings during the week and all day on weekends,
seasonal variance likely
Likely to be constant, seasonal variance likely
Dependent on opening hours, seasonal variance likely
Source: Aecom (2016), page 86

Besides, while in more rural area customers tend to be located far from each other which implies difficulties in
term of heat losses, these customers may only have individual heating systems and there may not be a natural
gas grid to compete with. DHC could then presents a competitive advantage.
The main difficulty that arises due to the specificities of 4DHC is that your customers can be your suppliers at
the same time. Correctly designing your contracts is once again crucial.
In terms of segmentation, you may want to segment the inhabitants according to:
➢

their risk of energy poverty

Someone with a low revenue, who might have more difficulties to pay its energy bill will have to get more
support than an average customer.
➢

their category: individual dwellings, private or public buildings

Most projects will take advantage of public buildings or huge energy consumers to secure them as anchor load;
(stable source of constant and high demand). They will turn to the general public in a second time, who can be
treated in a more uniform manner.
viii.

Cost structure

Creating and delivering value, maintaining Customer Relationships, and generating revenue all incur costs.
Such costs can be calculated relatively easily after defining Key Resources, Key Activities, and Key Partnerships.
(Osterwalder and Pigneur, 2010)
In this block, you may start by splitting the costs incurred to run a 4DHC into the investment costs and the
operational costs.
The main investments costs relate to the investments made into the infrastructure, the heating or cooling
production devices, the modification of the industrial processes (to collect waste heat), the distribution network,
the monitoring devices and the balancing control system.
For their part, common operational costs are costs for fuel 3 and electricity, waste disposal, emission fees,
personnel costs, rents in case of a concession, smart metering services, billing, insurance costs. But also, the
costs linked to the disposal of the old individual heating or cooling devices (note: a part of these costs can be

3

For cooling operation, the availability of a close by natural cold resource such as deep sea or lake waters offers the
advantage that systems operating thanks to these sources have only variable costs associated with fuels for operating the
distribution and other pumps.
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recovered by selling these devices on the secondary market) and the costs of decommissioning the elements of
your network at the end of their lifecycle.
Several factors will influence your cost structure. It will depend on the need to construct everything from scratch,
to upgrade or not existing installations, your ability to combine putting pipes into the ground with other road
works, and the necessity to improve the insulation of buildings. Besides, when upgrading an existing DHC into
4DHC, you will be able to connect new customers (needing low temperature supply), and thus you will need to
invest to extend your network. Future investments (extension and replacement of spare parts and equipments)
have to be computed as well.
Costs that should not be overlooked are information campaign/advertising costs and so-called sunk costs (e.g.
studies, permits) - operational costs-.
Again, 4DHC is not well-known by the public and a lot of education will be required.
Permits, on top of being costly, are a real financial risk for a project: there can be a certain amount of uncertainty
about getting a permit for the construction of a DHC that needs to be covered by insurance, which represents
costs too. Delays must be accounted as they can imply penalty fees.
Also, non-operational costs to be included as well are interests on borrowed capital.
Finally, even if they are not purely monetary, we should add the externalities created by the installation works,
i.e. traffic disruption and construction noise, which will impact the inhabitants and become a liability to the
project if seen as too burdensome.
Unforeseen costs have to be carefully evaluated and computed. For example, you may encounter a situation
where you need to modify the layout of the network or perform asbestos removal work, leading to increased
costs and delays in getting customers connected, sometimes ending in completely missing a connection
opportunity.
4DHC could benefit from a comparison of the costs of several heating and cooling distribution systems (gas
network, individual boilers, etc) from the city perspective, if the latter keeps in mind that it needs to achieve its
environmental goals. One of the key benefits of 4DHC is that it allows a reduction of CO2 emissions and, in the
end, the city will need to set in place solutions to reach its objectives and those techniques bear a cost. Thus,
systems that do not provide such benefits should be attributed an opportunity cost.
ix.

Revenue Streams

The Revenue Streams Building Block represents the cash a company generates from each Customer Segment. A
company must ask itself “For what value is each Customer Segment truly willing to pay?”
(Osterwalder and Pigneur, 2010)
The main revenue sources associated with 4DHC come from the payments made by the energy consumers.
In some projects, they pay a one-time connection fee (transaction revenue) and then they pay for their
consumption (recurring revenue). Some energy providers cancel the connection fee and compute the cost
directly into the price of the heat/coolth, while others won’t charge big consumers (as a commercial gesture).
The price of the connection fee is sometimes calculated based on the connected load or can be the same for
every consumer. Is it useful to keep the connection fee? One the one hand, it helps to repay more quickly the
initial investments made into the infrastructure. However, it could deter potential customer to connect, if the
price of energy provided by the 4DHC compared to other solutions, combined with the customer’s valuation of
the externalities created by the work needed to upgrade their installations leads to a price perceived as too high.
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You also need to consider the case of disconnection: it can be charged to the consumers, or a simple 3 months’
notice can be asked in exchange of a free disconnection.
In terms of billing methods, various cases have been encountered during our review of existing cases. It is
common to either bill all customer segments every month, or small energy consumers every 3 months. The
amount paid can be an estimation of the yearly consumption and then split into twelve parts which is then
adjusted at the end of the year, or can be based on the actual consumption and thus involve individual
monitoring. A benefit of having consumers pay a recurring amount based on an estimation is that it procures
revenues all year long to the DHC organization, and prevent from having the pockets empty when facing
(unexpected) works. Furthermore, those often take place in the summer, when the request for heat is lower
which means even less revenue if we disrupt the service while following the method of paying as per actual
consumption. On the consumer side, and especially for poor people, regular billing can somewhat reduce the
risk of debt thanks to an easier monitoring of their expenses. However, frequent billing implies higher operating
costs.
Nevertheless, your billing method may depend on an existing legal framework with duties defined by the
authorities.
What concerns the energy price itself, several methods exist to calculate it. We won’t explain in details the
theoretical framework behind each method as they have already been well explicated in other works 4. Rather,
we will try to illustrate below the various situations encountered with examples. Plus, we will focus on
alternative pricing and cost-plus pricing, which are the most used methods and the more realistic for new
projects or projects with a limited number of energy producing sources as we will find in NWE.
In any case, your pricing method should always be transparent to ease the comparisons between various ways
of providing heat and coolth for the customer as well as between the offers of different companies.
•

Alternative pricing

Some actors in the DHC industry use this approach, which consist in aligning your price to the price of energy
produced by a competitive technology. Typically, you will find two strategies:
(a) You look at the price of the cheapest and mostly used energy production system on the local
market, you compute your fixed and variable costs, and you guarantee to the customer that the
price of your energy will fluctuate strictly between two values, with the price of the alternative
energy to 4DHC in-between.
(b) The price of your energy follows the exact same price than the other energy, so that your customers
won’t pay more than, let us say gas for example, in any case; method also called “not more than
others”.
While it will erase the issue of 4DHC perceived as too costly by your customers and, in the case of strategy (a),
will guarantee that the bills won’t fluctuate too much, major concerns are associated with such pricing
methodology.
1)

4

With strategy (b), the price of the alternative energy could drop so much that you end up with real
costs way higher than what your customers pay. For example, the price of gas was expected to
rise in the past years while it still remains low. As such, this strategy is not recommenced unless
you have other business activities that could compensate such risk, or if you have a public support
mechanism in place.

See a Review of the pricing mechanisms for district heating systems by Li & co (2014).
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2)

•

It will be more difficult to promote energy saving measures as you don’t fully control the price of
your energy. Customers won’t be incited to pay attention to their consumption levels as it has
limited effect on their bills (if the price of the alternative is low).

Cost-plus pricing

Costs computed under the cost-plus pricing methodology are the addition of the fixed costs, the variable costs
and a margin for profits. Under this pricing method, there is the possibility to propose a pricing structure
composed of fixed part and a variable part, or only a variable amount depending on the customer’s actual
consumption.
Let us now have a look at which main parameters are used to compute the costs.
First of all, it will start with the costs described in the cost structure block (CAPEX & OPEX). Your investment and
operating costs will be aggregated and then divided amongst your customers into a fixed and variable parts; e.g.
costs of fuel, water, electricity are usually included in the variable part while maintenance and staff are in the
fixed part.
The common rule when we deal with a two components price structure is that:
i.

the fixed part is calculated to cover the CAPEX and operating fixed costs based on:
• the maximum installed capacity5, and/or
• the square meters of the supplied building, and/or
• the average consumption of the previous 3 years (d)

ii.

the variable part is calculated to cover the operating variable costs based on:
• the MWh of energy consumed, and/or
• the cubic meters of water that went through the heat exchanger (e), and/or
• the square meters of the supplied building.

The proportion6 of each element into the total price is left to the appreciation of the readers, but a drawback
highlighted with a price composed of a variable part only is that prices will be highly volatile and will depend too
much on the weather. The lower the fixed part, the higher the demand risk (see part about Risks).
On their side, consumers requiring a low quantity supply will more likely prefer a low fixed charge and a higher
variable part, while consumers requiring a high quantity supply the opposite.
(d) Depending on the data in your possession or if you already own a DHC network and thus have previous
references, the energy price can be calculated as a mean of the total consumptions of the previous years divided
either by the square meters of the dwelling/building/site, or by a factor7 depending on the types of building that
will be supplied, such as in Sweden.
This presents a drawback in the way that you will always be out of phase with the actual consumption of your
customer but, on the other side, once his numbers are normalised, you should not expect huge surprises.
(e) Why don’t we find individual meters everywhere? For existing buildings with multiple dwellings that are
connected, this represents a cost sometimes significant.
As it is the case with the connection fee, a discount is sometimes offered to large energy consumers.
5

The installed capacity can be calculated by dividing the mean past consumption of X years, corrected with respect to
outdoor temperatures by a theoretical number of hours during which the DHC is working at full capacity over the course of
a year to meet the considered energy demand.
6
When adapting your price structure, be careful about what was previously based on theoretical assumptions (e.g. heat
losses) but from now on should be based on real data. Otherwise, your price could be too low.
7
This factor can be a theoretical number based on the building performance.
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Another incentive can be linked to the duration of the contract: the longer you agree to be supplied by the DHC
network, the higher the discount you get.
With 4DHC, as we work with low temperatures, keeping a small difference between the supply and return
temperatures is key to the good operation of the system; a bonus/penalty system can be imagined to ensure
that the client does maintain correctly his installations.
While the development of storage units, crucial for the development of 4DHC8, will help solve the following
issue, reducing peak loads can be done by implementing a higher peak-hour price or by introducing seasonal
tariffs: higher prices in winter can deter people from overheating their habitation and help smooth the
production load, as it is the case for electricity.
Similarly, establish price tiering per level of consumption can deter consumers from overconsuming.
Alternatively, you can allow consumers to only consume a base load and let them produce energy to compensate
their peak load with their own equipment. This allows them to pay a smaller fixed part while avoiding you to
invest into additional equipment to meet their global demand.
Combining heat and coolth production will show benefits here: in winter, due to the availability of cold water, it
costs almost nothing to produce cold and it helps producing heat (through heat pumps) while producing heat
from biomass or other sources cost more, whereas in summer the reverse is true. Still, a diversification of
consumers’ segments will be necessary for this situation to occur: few dwellings will consume cold in the middle
of the winter, while cooling processes-intensive industries do.
Some political intervention may be required in the case the cost-plus methodology is chosen. To ensure that the
operation is run under best practice and cost are not too high, a benchmarking of the DHC sector can be done
by an independent company, as it is the case in Denmark.
•

Other pricing methods

Finally, you will also find mixed-methods.
For example, elements of the cost-plus pricing approach (mostly for the fixed part) combined with the variable
price of energy based on an index composed of prices of energy produced by other means of heating or cooling.
Another example is cost-plus pricing circumscribed by values linked to the price of an alternative energy.
An element that has not been addressed here but that requires consideration is price indexation over time.
In the case of a dwelling, you may want to create more equity between appartements that are located in the
middle, requiring less heating because they benefit from their surrounding neighbours, and those located at a
corner which offer a larger area in direct contact with the outside cold, by reflecting it in the price structure.
•

Financing

Other important revenues for a 4DHC company will come from the following sources (UNEP, 2015):
o
o
o
o
o
o

Debt provision and bond financing,
Loan guarantees and underwriting,
Grants and city-level subsidies,
International or national grants, funds or loans,
Revolving fund,
Development-based land-value capture strategies.

8

In this case, storage can also reduce price volatility risk as you are less dependant on the availability of a production source
to a certain extent.
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Interreg HeatNet NWE project
For more details about these sources of revenue, please refer to Guide to financing 4DHC written as part of
WP.T3.D.2.1 of the Interreg HeatNet NWE project.
Prosumer
The 4th generation district heating and cooling witnessed the rise of having prosumers, i.e. stakeholders who are
both consumer and producer at the same time. Example of prosumers are building owners who own solar
thermal panels and/or ground source heat pump combined with thermal storage solutions, or industrials such
as data centres who need cooling and produce waste heat.
While it bears the advantage of multiplying the potential production sources of heating and cooling, thus
allowing for more competition and potentially a price reduction for the consumers, and by providing industrial
actors additional reasons to connect (i.e. to get additional revenues by selling waste heat), leading to an increase
in the number of consumers, it complicates operations for the DHC owner and increase risks linked with
investments to incorporate all these new sources (associated uncertainty).
Up to now, we mostly see existing cases where costs for consuming heat and coolth are not directly linked with
prices for supplying excessive production to the network.
The conditions to accept heat from a prosumer often depend on the following factors:
•
•
•

minimum guaranteed supply capacity;
minimum supply temperature, to allow for an efficient use of equipments;
outdoor temperature condition
o only when the external conditions justify it (e.g. extreme winter,) (f)
o during certain seasons (e.g. less need during summer 9)

(f)

The contract can include a diminution of the price paid to the prosumer for his supply when the outside
temperature is outside a certain range.
With regard to the price, the current common models set up a pricing mechanism based on either:
•
•

a fixed price, especially when the production price is constant;
a market-based price, similar to a stock exchange (i.e. producer can decide to sell when the price set is
interesting for them)

For the market base price, a now famous example is the Open District Heating model.
Other key benefits of 4th generation DHC
Some benefits of 4DHC have not yet been addressed. This part of the guide comes as a complement to all the
advantages that have been stated in the previous sections, especially in the Value Proposition block.
While people tend to be more open to consider other positive external benefits (e.g. less CO2 produced), a
competitive price is still a key decision criterion to connect. In the Nordic countries, district heating was
implemented partly due to the increase in fossil fuel prices. In comparison, once it is running, a DHC supplied by
a local geothermal energy can expect a certain stability compared to fossil fuel bought on international markets.
Plus, local supply of energy means less costs associated with drilling (if applicable – e.g. oil), transportation and
9

This can depend on the quantity of coolth required by your consumers.
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storage of fossil fuel. In addition, 4th generation district heating and cooling allows for multiple energy
production sources on the network, increasing the independence to any specific fuel (and price fluctuation) to
a certain point.
However, a drawback of this local aspect is that these resources need to be available at a close distance of your
consumers, while appliances running on fossil fuel are generic solutions that can be used regardless of the local
conditions.
Of course, a competitive price is an important criterion for customers. While we explained the most common
pricing methods used, we need to expand our view on this matter. Especially, regarding cross-price elasticity
(i.e. the impact of the demand for one good when the price of a complement/substitute changes). As stated in
the Review of pricing mechanism (Li & co, 2014), it is impacted by the two following factors: the availability of
another heating and cooling option system and the cost to switch from one solution to another.
An advantage of 4th generation DHC is that it can alternate between various production sources (flexibility) and
it can operate over a long period of time. Once the pipes are in the ground, you are set for several decades. It
can thus welcome quite easily future most efficient solutions, especially when considering the pricing
possibilities explained before for prosumers.
In terms of competition, we see that governments tend to opt out of fossil fuel for appliances running with
electricity. This can imply more competition (and thus more efficiency) between solutions internal to a DHC.
We already mentioned that in the case of DHC, heating and cooling generating equipments have a high efficiency
and that they produce less CO2, but with the 4th generation, when the system is combined with storage units,
the synergy with the electricity grid can be great: if it incorporates CHP or wind turbines, the system can produce
more electricity when the demand is high by switching its configuration and by tapping in its heat storage to
convert heat into electricity, and vice versa.
We can also point out the increase in comfort with DHC compared with efficient solutions such as pellet burners,
as the customer doesn’t have to manually feed the equipment.
Cooling is a key aspect of 4th generation DHC. It serves as an argument against competitors: “connect to us, and
get both heating and cooling”. It improves the value proposition: more services and use of sustainable and
environmental solutions for the customers.
Risks inherent with 4th generation DHC
This sub-section will present the elements that could pose a threat to the business model of DHC and that have
not yet been addressed in the previous sections.
i.

Waste heat producer goes bankrupt or move out

While collecting waste heat can be both financially (for the producer – access to a new source of income and
diminution of disposal costs- and for the distributor- access to a potentially cheaper source of energy production)
and environmentally advantageous, you take the risk of having the producer going bankrupt or simply relocating
his activities elsewhere. This can lead you to losing an important part of your supply, or not having enough time
to repay potential initial investments.
ii.

Impact of using biomass

Biomass (e.g. straw, wood chips), provides a good CO2 generation profile due to its relatively short regeneration
time in comparison with fossil fuel. However, the use of biomass can lead to the outbreak of negative
externalities such as change of land use, impact on biodiversity or increase in local traffic (i.e. more trucks using
the streets).
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iii.

Increased pressure on the electricity grid

The use of equipment run with electricity can pose a threat to some electricity grid, as their capacity is not
sufficient.
iv.

Other

Not specific to 4th generation but to DHC in general are the following risks: high disconnection rate due to too
many frequent repairs, and change in the legislation (e.g. introduction of new rules in the European emissions
trading system, new status and conditions to fulfil for producers of energy).

Governance
Governance is about setting clear the relations between the various actors (internal and external to your
organisation) involved in a project, the functioning of processes (distribution of responsibilities, rights, and
rewards) and the control mechanisms.
The Carbon Trust (2018) perfectly summarized what good governance can bring into district heating and cooling
projects. It enables you to:
➢
➢
➢
➢
➢
➢

Overcome barriers to human and financial resourcing;
Know where to go for decisions and approvals to progress the project;
Access collective expertise and perspectives;
Ensure you are understanding and managing risk appropriately;
Access the right people to engage internal and external stakeholders;
Demonstrate the seriousness of the project to external stakeholders.

Governance is partly about ensuring stakeholder engagement, but why is it so important? People’s reluctance
to (continue to) participate in a project can undermine the benefits above-mentioned, lead to an increase in
costs, limit the number of options to choose from, or even jeopardize the whole project.
As we will see later on, the various stakeholders take different journeys. It is important to always listen to their
remarks and to adapt the project accordingly if necessary.
The Carbon Trust (2018) also highlighted key ingredients to achieve good governance:
✓
✓
✓
✓

Systems and processes are clearly defined and understood;
Roles and responsibilities are clearly defined and understood;
There is clear accountability and transparency in decision-making;
Individuals who make up the governance structure are suitably experienced.

We will add that having motivated people on board can help you overcome many obstacles.
Stakeholders
i.

Roles and responsibilities

In the Business Model Canvas, we identified key partners that can be found in 4DHC projects. These key partners
will have diverse roles to play, roles that were listed in the document prepared by Arup&co for the DBEIS (2016)
and put in ordinate in the following table.
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Table 3: Roles and categories of stakeholders
Investors

Promotion

Consent

Project
board

Internal
finance

External
investors

(✓10)

(✓9)

(✓9)

Planning
and
highways

Customers

Legal
and
procurement

Customer
Governance

✓

Customer

Property
developer

✓

✓

Delivery
Partner

✓
✓

Regulation
✓

Funder

Other

✓

✓
✓

Asset
ownership

✓

Development
of property
Land
ownership

✓

Landlordship

✓

Installation

✓

Operation

✓

Sales of heat

✓

Supplier
of
last resort

✓

✓

In abscissa, we mapped the stakeholders’ categories as they are defined in the Carbon Trust’s guide (2018). The
latter looked at the picture by gathering the thirteen roles under four categories sharing similar interests, namely
Investors, Consent, Customers and Other.
These categories can help you tailor your message when addressing stakeholders, and may help you know who
to invite to group meetings to discuss specific topics. However, it is always good to have the different categories
meet and confront their vision regarding the project, not working in silos.
Both approaches (individual contacts and common meetings) are thus complementary.

10

The promotion role has not been clearly mapped against the 13 roles described in the Carbon Trust’s guidance
(2018).
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We would like to underline that roles are not just etiquettes: they imply actions to take and responsibilities that
fall upon you. A summary of the key responsibilities associated with each one of the thirteen roles and a quick
description of their signification can be found in appendix A.
Interreg HeatNet NWE project
To help you identify and engage stakeholders that could be interested in taking part in (4)DHC projects, the
HeatNet project developed a set of tools tested by the pilots.
Please refer to the guide produced under WP.T2.Evaluation.
ii.

Stakeholders’ journey

Now that we listed the possible roles for the stakeholders to assume, and the responsibilities that come along
(in appendix A), we need to have a better idea of when these people need to take actions.
The Carbon Trust’s guide (2018) provides us with the key responsibilities/activities that arise during the major
phases of the various stakeholders’ journey, tabulated hereafter. These responsibilities are quite similar to the
ones listed in the Arup&co’s guidance (2016), with some variations.
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Table 4: Stakeholders’ responsibilities

Stakeholders

Key actors

Investor Journey

Project Board

Internal
Finance

External
Investors

Heat Mapping and
Energy
Masterplanning
Step 1
✓ Set project vision
✓ Support with
stakeholder mapping
and prioritisation
✓ Options are
presented
✓ Sign off outputs
Step 2
✓ Options are
presented
✓ Steer on strategic
drivers
✓ Guidance on
financial approvals

Techno-Economic
Feasibility

Detailed Project
Development

Commercialisation

Step 3
✓ Input to
discussions
✓ Business models
✓ Sign off outputs

Step 6
✓ Support development
of Outline Business
Case
✓ Identify areas for
improvement
✓ Risk Analysis

Step 9
✓ Support of
development of
Full Business Case
✓ Provide
information to the
general public

Step 12
✓ Act as
ambassador for
the project
✓ Receive updates
on construction
risk

Step 14
✓ Provide oversight
✓ Support expansion of
the network

Step 4
✓ Outline
investment
criteria
✓ Shaping financial
model
✓ Provide feedback

Step 7
✓ Ownership of financial
model
✓ Support development
of Outline Business
Case
✓ Risk Analysis

Step 13
✓ Receive updates
on construction
risk
✓ Release funds

Step 15
✓ Set budgets and
manage accounts
✓ Manage billing of
customers

Step 5
✓ Review of the
financial model
✓ Outline
investment
criteria

Step 8
✓ Engage in soft market
testing of financial
model
✓ Indicate investment
appetite
✓ Identify areas for
improvement

Step 10
✓ Review contract
risk
✓ Support
development of
Full Business Case
✓ Managing financial
approval process
Step 11
✓ Discuss
investment
options
✓ Agree Contractual
terms

Step 13
✓ Receive updates
on construction
risk
✓ Release funds

Step 16
✓ Receive return on
investment
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Stakeholders

Key actors

Customer journey

Customer

Property
developer

Delivery partner journey

Heat Mapping and
Energy
Masterplanning
Step 1
✓ Introduced to the
project

Step 2
✓ Introduced to the
project
✓ Provide information
on planned
development

Techno-Economic
Feasibility
Step 3
✓ Technical site
surveys
✓ Engage with a
broader range of
customers
✓ Understand
customer
perspectives
Step 4
✓ Explain planning
policy
requirements
✓ Understand
developer
perspectives

Step 1
✓ Technical review
Advice
on
cost
estimates and key
risks

Detailed Project
Development

Commercialisation

Construction

Step 5
✓ Anchor loads are
committed to the
project
✓ Identify contracting
parties
✓ Heads of Terms are
negotiated

Step 7
✓ Negotiate and
agree heat supply
contracts
✓ Informed of
project progress
and timescales

Step 9
✓ Receives updates
and timescales for
connection
✓ Connected to the
heat network

Step 11
✓ Receives bill and
provided with
service

Step 6
✓ Developer is
committed to the
project
✓ Identify contracting
parties
✓ Agree on temporary
energy centre or
future proofing
solutions
✓ Heads of Terms are
negotiated
Step 2
✓ Engage in soft market
testing of detailed
design
✓ Indicate investment
appetite
✓ Identify areas for
improvement

Step 8
✓ Negotiate and
agree heat supply
contracts
✓ Informed of
project progress
and timescales

Step 10
✓ Receives updates
and timescales for
connection
✓ Plan for managing
the disruption
✓ Pay connection
fees
✓ Connected to the
heat network

Step 12
✓ End users receive
bills and provided
with service

Step 3
✓ Respond to tender
exercise
✓ Negotiate
allocation of risk
✓ Agree on
contractual terms

Step 4
✓ Manage
construction
✓ Communicate
progress to key
stakeholders
✓ Manage
construction risks

Step 5
✓ Manage scheme
operation
✓ Manage billing of
customers
✓ Support the
expansion of the
network

Source: Adapted from Carbon Trust’s guide (2018)
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Operation

Since every stakeholder’s journey does not start at the same time, and that the barriers faced during the lifecycle
of a project vary, it can happen that all stakeholders may not be identified at the beginning of a project.
This implies that the list of stakeholders involved in your project will evolve over time, depending on the project
needs.
iii.

Project bodies

In any case, it will be helpful to set in place project bodies to ensure the project’s successful execution (including
time and cost management), to review progress and to collect information.
Here are some examples of such groups (see table 5).
Table 5: Project bodies
BODY

OBJECTIVES

WHO

FREQUENCY OF
MEETING

Public administration
and politics

Involvement of public
authorities

DHC project leader and
competent authorities

Biweekly

Steering group

Preparation of formal
decision , problem solving

All stakeholders

Per quarter or per
semester, depending
on decision making

Team project

Project
management/monitoring,
problems identifying

Project leaders among
stakeholders

Biweekly

Working groups

Detail specific aspects

Project leaders and
experts

As necessary

Informal contact

Provide information,
disseminate the vision, raise
acceptance, set the course

DHC project leader

On an ongoing basis

Source: Energielandschap Oost-Vlaanderen&co (2018)
As there will be many people and organisations involved in a DHC project, defining the vision (incl. the value
proposition) is a key milestone in a project lifecycle. It can be the responsibility of such project bodies, as well as
sharing it with stakeholders and collecting their reaction. Indeed, as mentioned in the introduction of this section
about governance, we need to make sure that everybody agrees before moving further into the project roll-out.
Another purpose of these kind of groups is to prepare a letter of intent or Memorandum of Understanding. The
case of the district heating in Antwerpen (Belgium) provided us with a good example of such letter. The main
stakeholders who would take on the market roles (see later) agreed on various elements, such as responsibilities,
liabilities, the business model adopted, contracts required, etc. This step marked the beginning of the project; it
defined the vision of the project, with the support of public authorities.
See appendix B for a summarized content of the Memorandum of Understanding.
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iv.

Quick tips for project developers

The reader of this document will find more detailed guidance specific to public authorities, private actors and
communities later on, but here are already some pieces of advice if you plan to set in place a DHC project.
o
o

o

o
o

Keep in mind that each partner can fill in more than one role, and that we can expect to find more than
one partner per type of role;
Pay attention to staff turnover both inside your own organisation and inside partners’ organisations to
ensure that the correct knowledge is retained and to have people advocating for the project inside
those organisations;
A general guidance to help you engage with potential stakeholders is, when possible, to have people
already on board of the project and who have a connection with these stakeholders approach the
latters;
Adapt the level of technical language used depending on who you are facing;
Do not hesitate to communicate with all stakeholders from time to time, even if you don’t have any
particular information to share. This will help you identify potential futures issues and provides insight
about people’s expectations and motivations.
Stakeholders’ engagement is a two-way process.

Organizational structure
i.

Market roles

When we detailed the Business Model Canvas earlier, we listed all the main components of 4DHC projects in the
nine blocks. However, it won’t be the responsibility of every stakeholder to bring each element into the project.
Rather, depending on your market role, you will own/bring some of these components.
In a feasibility study, 3E, Greenvis Energy Solutions and Stibbe (2013) broke down the market roles 11 of the actors
in a DHC project as follow:
Figure 4: Market Roles

Source: Translated from 3E, Greenvis Energy Solutions, Stibbe (2013), page 50
Several possibilities of how these roles are allocated between stakeholders exist, ranging from fully integrated
into one organisation to unbundled roles.
We summarized some key information in the next table.

11

Energy supplier = entity selling the heat and cold to consumers.
Transport and distribution of the heat and cold between the source of production and users.
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Table 6: Dispatch of market roles
Scenario
Integration
(Producer –
Supplier
–
Transport &
Distribution)

Unbundled
roles

Benefits

Disadvantages

Additional information

✓ Low organisational − All risks are internalised
costs
− If only a few customers are
✓ High administrative
connected, strong interdependence
efficiency
which often implies long term
contracts
− Particular
attention
to
the
consequent
natural
monopoly
effect; protection of consumers is
needed

Often found where a
public company owns an
energy
production
source
(e.g.
waste
incinerator).
Stakeholders show a
stable
profile,
not
subject
to
market
fluctuations.

✓ Attribution of risks − The energy supplier bears the
and activities to the
majority of the risk by buying the
partner best suited
energy at a certain cost (e.g.:
to manage them
production costs + margin) and
selling it at another one (e.g.: ‘no
more than otherwise’ principle) The
other parties (debtors) will need
strong financial guarantees from the
energy supplier.

The energy supplier is
the key actor who makes
the link between the
production side and the
demand side.

− If there is a lack of information
sharing, risk of undermining the
suitable development of the
network (planning & optimisation)
Mix-models can also be found, where an organisation takes on two functions.
All these situations have been addressed as well in a report written by Gómez Oñate V. (VITO, 2013).
This illustration breaks down the market roles to their simplest form, but provides a good overview of the general
operations to perform and can help to start discussions between potential partners.
Activities such as funding, communication/promotion, heat and coolth loads balancing, maintenance,
administration, insurance, metering and billing functions are key aspects of the project and also need to be
distributed among partners.
As the 3E&co’s study (2013) indicates, this distribution will depend on several factors:
➢
➢
➢
➢
➢
ii.

Integration of heat and cold production functions;
Compensation mechanisms;
Numbers of producers and customers;
Expertise and risk appetite of actors;
Contractual relations.
Contracts

Contracts will need to be established to, amongst others, clarify the roles, responsibilities, risks and level of
service quality to achieve.
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The District Heating Manual for London published by the Greater London Authority in 2013 highlighted the main
elements these contracts cover:
−
−

−

Works elements: design, construction and connection of premises, financing;
Services elements: energy purchase, generation of heat - coolth - electricity, operation and
maintenance, metering and billing, connection of new customers, supply of heat - coolth - electricity to
connected customers, customer services;
Property agreements: sale or lease of operational land and buildings, easements, rights of way and
access arrangements on private land and buildings, street works licence.

The various contracts and other agreements are fairly well covered in appendix E of the Arup&co’s guidance
(2016).
They gathered them under seven categories: 1. Governance and Regulation contracts, 2. Planning contracts, 3.
Property and asset ownership contracts, 4. Financing & Security agreements, 5. Network Installation and
Operation, 6. Network Connection and Use, 7. Sale and Purchase of Energy.
Please refer directly to the guidance for more details.
iii.

Public-private partnerships

More specifically, a variety of contractual relationships involving public and private parties exists. Based on the
CoolHeating.eu’s guidelines (2017) and the Greater London Authority’s manual (2013), we listed the following
ones in table 7.
Table 7: Contractual relationship
BLT

Build – Lease - Transfer

D&B

Design - Build

BOO

Build – Own - Operate

DB(F)O

Design – Build – (Finance) - Operate

BOOT

Build – Own – Operate - Transfer

PFI

Private Finance Initiative

BOT

Build – Operate -Transfer

FBOOT

Finance – Build - Own Operate - Transfer

BRT

Build – Rent - Transfer

O&M

Operation - Maintenance

In the next part of this guide, we will quickly review four major agreements found in public-private partnerships
that encompass a transfer of responsibility regarding service provision to consumers from public authorities to
private actors: Operation & Management Contract, Leasing, Concession, ESCo. These agreements can also be
used to deliver the contracts illustrated in the above table.
We will also introduce the concept of Joint Venture.
a) Operation & Management Agreement
In an Operation & Management contract scheme, a private company (called service provider hereafter) takes
care of the management and maintenance of the district heating and cooling network. This type of agreement
can be used to compensate for a lack of adequate skills inside your organisation to manage the DHC, or to
separate management and regulation activities.
The management activities can cover heat and coolth production, transport and distribution activities, billing
and metering, but can also be limited to certain parts of the business.
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The private company is paid based on his performance, plus a fee to cover its general expenses. Its revenues are
based on quality of service, not on heat bills who are collected on behalf of the owner of the scheme and the
revenues handed over to the latter.
The service provider does not make the initial investment in the DHC, and does not retain ownership. However,
he has to maintain the DHC in good condition (i.e.: small-scale repairs and rehabilitation costs).
Management contracts are generally concluded over a medium-term period, as the service provider is generally
more incited to make small investments in the DHC at the beginning of the contract, when there is time for
payback thanks to the reduced operating costs, and less at the end.
Among other things, two main elements need to be clearly identified in the contracts: the goals to achieve (e.g.
environmental drivers) and the procedure in case of failure in providing quality service standards.
b) Leasing
Under a leasing agreement, the lessee rents the district heating and cooling system and can operate, maintain,
and/or invest on behalf of the lessor (owner).
The lessee gets paid by the heat and coolth sales, while paying a rent to the lessor. Part of the rent can be directly
re-invested into the DHC system, or it can be done separately. Contrary to the Operation & Management
agreement, the lessee bears the risk of insufficient demand as he sells the heat and coolth to the clients and
draws revenues from this activity.
The leasing contract are concluded over a medium-to-long term period, and thus, defining the level of
maintenance and the value & quality of the assets (depreciation) when they will be handed back to the owner
is critical. The lessor can find itself in the position of owing money to the lessee in the case a major refurbishment
of the assets (replacing parts or new components) took place during the ending period of the contract.
The market failure identified under the Operation & Management contract (i.e. to not properly maintain the
assets at the end of the contract) is stronger under a leasing agreement. However, it has the benefits of bringing
more external financing resources (i.e. from the lessee) into the project.
Heat tariffs mechanisms, level of quality standards, as well as the structure of governing bodies need to be
agreed upon before signing the agreement, as the lessor will have limited possibilities to intervene.
The lessor, such as public authorities, can request that a specific tariff is applied to certain types of customers
(i.e. social houses).
Leasing contracts can be renewed or terminated. This allows for the owner to look for a more competent
partner, or for the lessee to back off in case they are not interested into performing DHC activities anymore.
c)

Concession

Concession agreement are often concluded:
−
−

in the case a DHC already exists, and the concessionaire takes on the responsibilities to renovate the
system if necessary, or
when a new infrastructure is needed and, the concessionaire designs, builds (and finances) the new
installations.

The assets can be handed over to the project developer at the end of the contract (usually long-term agreement)
or the concessionaire can retain the ownership.

33

WP.T3.D1.6 Guide to governance and business models

The concessionaire also fulfils the operation and maintenance activities, against payment of an annual
concession fee. As for the leasing agreement, the concessionaire bears the risk of insufficient demand, since its
revenues are derived from heat and coolth sales (and other services), as well as the risks associated with design,
finance and construction when applicable.
However, the project developer will often provide an anchor load as a guarantee.
The concessionaire potential responsibility for larger investments into the system is the main difference
compared to the leasing agreement.
Again, tariff pricing mechanism, quality of assets and service must be defined.
Indeed, under the concession model, the concessionaire who can benefit from more room for manoeuvre could
refuse to connect customers who are too expensive to connect.
Interreg HeatNet NWE project
The pilot of Kortrijk signed a 10-year concession agreement with EDF Luminus to operate a heat local inside the
swimming pool building. The heat produced by the gas fired CHP will heat the swimming pool and the waste
heat will be distributed to the other connected buildings.
The pilot of Boulogne-sur-Mer concluded a concession agreement (falling under the legal notion of Délégation
de Service Public in France) with Dalkia to operate and maintain a DHC network and to make investments for
future connections.
d) ESCo
An Energy Service Company (ESCo) will sell heat, energy savings and/or emissions reductions to its customers,
while providing in most cases the capital for the equipment, the operating and maintenance activities. It has the
possibility to outsource some activities (fuel supply, waste disposal, etc), to reduce the risks of the operations
and the workload.
Installation activities can be performed by another party, and then the assets transferred to the ESCo against
payment. As well, assets ownership can fall into the ESCo or the sponsor side at the end of the contract.
Benefits associated with Energy Services Companies include:
✓
✓
✓
✓
✓

Easing the implementation of DHC by outsourcing the financing of the project and the search for
potential customers;
Helping customers who don’t have the financial means to connect to the DHC;
Pooling resources to achieve economies of scale and enhancing performances;
The environmental project driver (see the Value Proposition Business block) can be fulfilled by imposing
restriction to use local sources of energy.
Especially (but not limited to) local or community-led ESCos, specific conditions in the contract
regarding the reinvestment of profits can ensure the development of a local supply chain, improve
resilience to rising fuel prices or foster local energy projects. (refurbishment, etc). Plus, participation of
local populations is favoured and support for the project gained.

The contracts can include protections regarding the quality of the service provided. For example, penalties could
be inflicted to the ESCo if it fails to deliver heat or coolth on time or early termination & compensation in case
of failure to perform the activities.
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Similar to the other agreements, customer protection needs to be ensured when an ESCo has received priority
to connect customers in a specific area (e.g.: new property development) to avoid too high connection charges.
Setting up an ESCo is not an easy task and demands knowledge about this mechanism.
Interreg HeatNet NWE Project
As part of the project, the pilot of Dublin published a tender to hand over the work and operation phases to an
ESCo.
The summary of this tender –with information about the ESCo role- has been added in appendix C.
e)

Joint Venture

The concept of joint venture is perfectly summarized in the Dublin’s transition roadmap (see WP_LT_D1.3 – 7
transition roadmaps, page 79).
“In a joint venture each party contributes resources to the venture and a new business is created in which the
parties collaborate and share the risks and benefits associated with the venture. A party may provide land,
capital, intellectual property, experienced staff, equipment or any other form of asset.”
The parties get shares and rights in decision-making in compensation depending on their contribution, with a
possible differentiation between rights at both council and shareholder levels as well as amounts of risk-taking.
Defining the objectives and the vision that the joint venture should purse is crucial, especially due to the risk
sharing under such agreement (usually based on the proportion of equity shares hold). As such, it differs from
the four other agreements, since here the partnership should not be seen as a pure transfer of responsibility
between parties.
Parties decide to collaborate in a joint venture to benefit from the other party expertise in particular activities,
and risk sharing is a powerful incentive to make sure that the other partners collaborate correctly. Furthermore,
it may help attract external investors.
A Special Purpose Vehicle can be set up to run a network that benefits from a concession plan, as it is the case
in Barcelona (see Aumaitre & co, 2016 for more details), where the city owns part of the equity, together with
private partners, and gets representatives at the board of directors to oversees the operations.
A joint venture can have a limited duration, or run until the completion of the objectives. In the latter case,
criteria must be determined.
Disadvantages associated with joint venture are that they are complex to establish, and that they require a
strong commitment from all parties to contribute to the objectives set. A partner leaving the consortium can
compromise the whole operation.
Ownership
i.

Models

As we briefly perceived, performing operation activities does not necessarily mean retaining ownership of the
DHC system.
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How you finance and how you pilot a DHC project will depend on numerous factors. There are the usual
technical, financial and legal factors, but also your risk-aversion, the objectives you want to achieve, the size of
the project and the support you gathered around it.
Projects can range from being 100% public to 100% private, from being unbundled to completely vertically
integrated.
Usually, public authorities and cooperatives can tolerate longer-term payback if the project meets societal
objectives. On the other hand, projects can usually benefit from a more extensive experience when handled by
private partners and avoid certain administrative delays.
Prosumers are particularly looked at when we consider the 4th generation of DHC as well as the incorporation
of various low temperature energy sources. This adds complexity to the project to some extent and can influence
the ownership structure.
Cooperatives or similar community-led initiatives will often reinvest the profits into the community, which leads
to improving the positive perception of DHC and securing global support to a project; the mistrust against such
complex projects could be reduced and the “not in my backyard” attitude diminished. The purpose of the DHC
is then not only to promote CO2 emissions reduction, but it is part of a wider society project.
a) Public projects
In terms of wholly public projects, they can be developed within the existing structure of the public authority
(inside a department – as it was the case with our pilots of Heerlen originally and Kortrijk) and funds injected
into the project are thus found on public balance sheets, or it often involves a subsidiary (new or existing) of the
public authority who performs the DHC operations to isolate the financial risks into a single entity.
The public authority or the subsidiary can, as we have seen, tender certain operations (design, build, etc) while
retaining ownership of the system.
A type of arms-length entity can be a municipal utility holding company, who holds the shares of multiple public
services utilities (electricity, heat, water, etc). This allows for synergies to take place by conducting joint
operations (billing, maintenance, network expansion, ...). Furthermore, holding companies can benefit from
reduced tax treatment, or transfer some of the profits made by the best performing utilities to the other ones
(in accordance with legal prescriptions).
We can also witness co-operation between the DHC companies of different municipalities, or multiple
municipalities combining their resources into one common energy company.
Sometimes, public authorities decide to set up the DHC system and then sell it to private actors or externalize
some parts.
Possible explanations include:
−

12

Organisational purposes
o Lack of internal expertise12,due to the technical and regulatory complexity of such projects
o The project is growing and become too big to be handled by the authorities. Selling also
sometimes means making a profit out of the deal, especially if the uncertainties of success of
a new project are now removed

Or the public authorities want to dedicate their human resources to other projects or services.
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−

−

−

−

Administrative
o Regulations on public procurement: public procurement can be a stressful operation and the
procedures can sometimes reveal to be very difficult
o Limitation to the territorial jurisdiction of public authorities: opening a project to external
stakeholders allows them to overcome this limitation
Accounting
o Accounting rules for public authorities are stricter and more complex than for enterprises
o Furthermore, it is easier to assess the profitability of an operation when a separate entity
possesses its own balance sheet and accounts
Fiscal
o VAT optimisation
▪ Public authorities may be excluded from the scope of VAT
▪ Complexity of VAT rules, depending on the type of customers
o Taxation of profits
▪ Corporate taxpayers can benefit from tax deductions
Financing - Ability to access capital
o Similar to the accounting reason, an entity with its own balance sheet and accounts appears
more attractive to investors
o Externalisation can reduce the financial burden on the public authorities’ finances
Furthermore, losses are not (solely) the responsibility of the public authorities
o Some legal entities cannot borrow money or accept external funds. There are sources of
subsidies only accessible for private companies
o If the project faces financial difficulties, by selling the assets, the public authorities can
reimburse the debts incurred

In addition, transforming the existing structure into a profit-seeking company may create incentives to look for
costs and performance efficiency.
Interreg HeatNet NWE Project
An analysis of the main possible reasons has been made by the law firm Fieldfisher as part of the Interreg
HeatNet NWE project. The document is available in appendix D.
The ownership structure may transform into a community-owned not for-profit cooperative or a company
limited by guarantee/shares (see c) mixed projects for more details about these), but not necessarily (especially
when the project was not commercially viable under public authority).
b) Private projects
In private project, one or various actors performs the market roles we identified earlier.
This frequently implies the set-up of an SPV to carry out the collaboration (e.g. a joint venture).
In terms of financing, private actors often have higher costs than the public authorities, and are thus seeking for
projects bearing high rates of return on investment.
Consequently, this kind of projects can seek to secure public authorities’ support via mutual agreement, such as
to connect to the network or to advocate for the project.
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c)

Mixed projects

Projects owned by cooperatives can either stand in the fully private side (example of BeauVent in Belgium – see
boxed text below), or in the public-private mix side (such as the famous Danish DHC cooperatives).
Public authorities can decide to launch the DHC project via a not-for-profit (to avoid the monopoly’s effects)
cooperative, and transfer the shares to the local community once the scheme is up and running, or simply
underwrite the cooperative project in exchange of a seat at the board or representatives.
Customers sometimes have the possibility to become member-owner of the cooperative by signing an
agreement when they connect. They can also choose representatives who nominates board members.
Reasons to make citizens owners of DHC projects are multiple. It increases the sense of leading a local project.
The “NIMBY” effect tends to diminish, if people are involved in the decision-making process; project holders can
thus expect the planning phase (i.e. consultation part) to go faster. Part of the profits are retained locally.
Public authorities can also set up a not-for-profit company limited by guarantees, with in this case members
acting as guarantors and no shareholders, such as in the case of Aberdeen Heat & Power.
Interreg HeatNet NWE project
BeauVent
BeauVent is a cooperative whose DH started in the area of the city of Oostende (Flanders, Belgium). The project
of DH resulted from an initiative of the city to investigate the potential of the zone. BeauVent is taking risks as
they don’t have a concession from the public authority, but this situation allows them to expand their network
as business opportunities arise. A comparison with the cooperative (context, benefits and disadvantages) is
available here.
Aberdeen
In 2002, Aberdeen City Council set up Aberdeen Heat & Power Limited (AH&P), an independent ‘not for profit’
company limited by guarantee, to develop and operate district heating and CHP schemes in high heat density
areas of Aberdeen “for the benefit of the people of Aberdeen”.
The city underwrote the new not-for-profit district heating company, through an agreed annual payment to
deliver the project, allowing Aberdeen Heat & Power Ltd to use this security to obtain commercial debt financing
at attractive rates.
In 2013, a new company limited by shares, called District Energy Aberdeen Limited (DEAL) and owned at 100
percent by AH&P, was set up to connect non-Council and non-public customers, as well as to identify
infrastructure developments.
Next are the structure established as part of a joint venture. They are typically companies limited by shares, with
as explained before, equity distributed among partners depending on the quantity of resources provided (e.g.
land, expertise, equipment, cash).
Other forms of mixed ownership schemes (defined in Werner and Zelan, 2004) include selected private minority
equity partnership, minority private equity invited through the stock market, and majority private equity
ownership.
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Interreg HeatNet NWE project
Mijnwater B.V.
As part of the Interreg HeatNet NWE project, we investigated how to replicate the business model of Mijnwater
B.V. (Heerlen, Netherlands) in Wallonia (Belgium).
This analysis has been carried out by the Bureau d’Experts Deplasse & associés and is available in appendix E.
As per the UNEP’s guide (2015), two major factors influencing ownership are 1) the return on investment for
project investors, 2) the degree of control and risk appetite of the public sector.
We can add 3) the objectives (value proposition) of the project, 4) the ability to access capital, 5) regulatory
reasons, and 6) market opportunities (e.g.: a promoter building a new housing project).
In its 2015 guidance on delivery structures for heat networks, the Scottish Futures Trust made a chart
highlighting the risks and roles associated with the various ownership structures (figure 5).
Figure 5: Ownership & risk allocation

Source: Scottish Futures Trust, page 8.
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ii.

Risks

As per the literature [3E&co (2013), IEA(2017) and Scottish Futures Trust (2015)], risks associated with DHC
projects can be gathered under five categories:
a) Technical risks
Are concerned under this category, risks including errors in design & construction (including errors in
procurement documents), operational risk (i.e. errors resulting from operation and maintenance activities)13,
and unmet defined quality service standard.
Possible results are schedule overruns, increased costs, underperformance of the whole system and not
delivering the global objectives of the project.
b) Financing risks
Those are the risks associated with the costs of capital, subject to market fluctuations (e.g. interest rate
movements, exchange rate risk), and promised return rates on investment.
c)

Demand risks

We can cite inaccurate consumption predictions14, delays in getting new customers connected, prediction errors
regarding the number of connexion (including non-delivery of new buildings), unexpected disconnection due to
the availability of a cheaper heating or cooling source or due to questions about the viability of the project.
d) Commercial risks
Commercial risks are risks that concern a mismatch between incurred and invoiced costs, due to miscalculation
or poor choice of tariff mechanisms (e.g. wrong estimation of fuel costs).
e)

Regulatory risks

Changes in the regulatory framework (e.g.: role separation, technical standards, etc) can be beneficial to DHC
projects, but can be a source of risk as well. Often cited under this category of risks are procedures to secure a
permit.
Risks should be assigned to the party most suited to deal with them, while paying attention to a fair distribution
of financial counterparties.
iii.

Financing options

Ownership and financing are closely related. A specific workpackage of the Interreg HeatNet NWE project
describes the possibility to finance a DHC project.
Please refer to WP.T3.D2.1 Guide to financing 4DHC for more information.
To get a general overview, we can use the H2020 CoolHeating project’s analysis of the existing financing schemes
for small modular renewable energy district heating and cooling projects 15.

13

E.g. lack of correct set of competencies inside the teams.
Aecom (2016) talks about the concept of optimism bias, defined as “the demonstrated and systematic tendency for project
appraisers to be overly optimistic’.
15
Proportions are indicative.
14

40

WP.T3.D1.6 Guide to governance and business models

Picture 5: Financing structure

Source: CoolHeating (2017), page 40

Interreg HeatNet NWE project
A diagram of all of our pilots’ ownership models have been included in the Procurement Guide for 4th Generation
District Heating and Cooling, written by Energy Cities.

Focus on specific stakeholders
The final part of this guide will provide some key recommendations to facilitate the development of (4)DHC to
three different groups of stakeholders, namely public authorities & administrations, corporate actors, and
communities.
In their cross-case study analysis, Fernandez & co (2016) identified 9 key success factors and for each one, the
targeted audience (see appendix F). These key success factors provide an overview of the criteria required for
4DHC to work and enable each actor to have a first clue about what will be expected from them.
a) Public authorities & administrations
Due to its prerogatives, the public sector has inevitably a role to play in 4DHC projects. As the Nordic countries’
examples taught us, municipalities were at the heart of the development of previous generations of district
heating, and 4DHC should be no different.
The United Nations (UNEP, 2015) wrote a document we already mentioned identifying four roles that local
governments can assume: planner and regulator, facilitator, provider and consumer, coordinator and advocate.
We strongly advise you to read it as it is comprehensive and easy to read. Furthermore, these roles are
summarized in a document produced by the STRATEGO project under WP_3 Task 3.3 (2016).
Still, we could ask ourselves why the action of the government is so important in this sector?
Well, the response is quite diverse. We can try to pinpoint some reasons by referring to the guidance prepared
by Energielandschap Oost-Vlaanderen&co (2018) which identifies three stances for local authorities.
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Table 8: Local authorities’ stances

Role

Passive: passenger

Coordination: controller

Active: pilot

Let the DHC project happen
/ tolerate the project

Facilitate the project and
define its orientation

Establish a local DHC
company to realize a
project

Impact

Minimum impact on human
and financial resources

Provide human and financial
resources

Huge impact on human
and financial resources
(potential need for extra
resources)

Risks

Exposure to hidden risks

Risks are perceptible and
allocated to external parties

Almost all risks are
retained by local
authorities

Focus

Provide access to public
domain

Facilitate viable projects and
provide massive support;
legally endorse the deals
made

Operate the public
company according to
local authorities’ vision

Policy impact

Risk of fragmented and
suboptimal spatial and
energy policies

Possibility to design
coherent local spatial and
energy policies

Necessity to define
coherent local spatial and
energy policies

Source: Translated from Kelvin Solutions (2017), in Energielandschap Oost-Vlaanderen&co (2018)
Depending on the role/stance that public authorities will endorse, they can impact a project to a greater or lesser
degree. This decision will be based on the main factors influencing ownership we previously listed.
In any case, a public authority has access to the global picture and the power to lead the development of a city.
DHC, as we said earlier, will benefit from other initiatives to reduce its costs in terms of infrastructure and
network’s implementation. Especially for 4DHC, the spill-over effects are strengthened when combined with
projects such as with the construction of waste treatment facilities.
In this respect, public authorities should ensure that there is an effective collaboration between project holders
and all departments of the public administration.
DHC are long term projects, and we need authorities to create a positive regulatory environment for investors
to feel secure. Here are some principles associated with the regulatory field that should be taken into
consideration.
From the time the idea of creating a 4DHC starts to sprout until the first sods are turned, a couple of years will
elapse. From our discussions with various stakeholders, the period to get the permits and the uncertainties
around subsidies are key issues that need to be tackled. 4DHC needs to be included in national energy plans,
which are most of the time multi-decades plans, to ensure that the regulatory framework will not change with
the next government to come to power. Besides, communication about these plans needs to be emphasized.
To some extent, it is easier for the public actors to pursue a social goal. We can witness that Internal Rates of
Return are usually higher in private projects than in public ones, allowing for a smaller part of the benefits to be
reinvested directly into the community. While this is a laudable objective, all profits should not be targeted only
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to reduce the consumers’ bills: R&D, maintenance, and development should not be left aside. Indeed,
technology evolves, and the requirements in 20-30 years will not be the same than those of today. Funds will be
necessary to be able to upgrade the system. Additionally, in this sense, an overly prescriptive legislation
regarding the use of any benefits could harm the long-term viability of these kinds of projects.
Even more important when there are no local initiatives similar to the Heat Trust Scheme, run by Heat Customer
Protection Limited in the United Kingdom, it is the duty of the authorities to ensure that consumers are
protected against any abuse of power.
Environmental fees and taxes are concerned as well: correctly pricing the externalities is a hard but crucial task
to ensure that competition between all technologies is not biased.
Interreg HeatNet NWE project
The Interreg HeatNet NWE project provided under WP_LT_D1.1 Policy, legal, regulatory review a series of
financial/economic and legislative recommendations to public authorities, as well as other proposals (e.g.
regarding stakeholders’ engagement, training, etc.)
These proposals which will complete the above paragraphs are included in appendix G.
Even a limited number of actions can generate great results. As we have seen with the case of the cooperative
BeauVent, the fact that the authorities conducted studies to investigate the potential of district heating can lead
to other actors taking the lead. By having a trusted actor (i.e. the public authority) bringing information on the
table, we may increase local acceptance into a project.
As a consumer, a government has the power to impulse trends. On top of providing a well needed anchor load
with its public buildings, connecting to a 4DHC would show the path to individuals and industrial actors. On the
contrary, refusing to connect could bear devastating effects for a project.
b) Corporate actors
Most of the quick tips directly aiming private actors that can be found in existing guides have to do with boosting
confidence and transparency.
We will once again highlight something that has been said multiple times in this guide, which is to communicate
clearly about the pricing methodology and how profits will be used, as well as about any restrictions that could
affect the project.
Connecting to a DHC should be a long-term commitment, and as such, people can be afraid to engage with actors
that could be viewed as benefiting from a situation of monopoly (i.e. usually, you won’t observe a multitude of
DHC operators in the same area).
It is necessary that all stakeholders (either private, public, or communities) stay flexible and open to making
compromises. Besides, if working with communities, private actors will most likely have to share their technical
expertise, and when setting up a partnership, timescale and guarantees required should be carefully explained.
Due to the specificity of the 4th generation of DHC, which is to incorporate low temperature heat sources,
increased attention should be paid to incentivise stakeholders about heat recovery.
Finally, something that has not been mentioned in the risks section, in order to solve the issue of the lack of data
about levels of consumption, private actors could inspire themselves from an existing practice in Denmark which
is that a DH company taking over a gas company’s clients pays a fixed allowance in exchange of the consumption
data for the past three (or more) years. Those data could help DHC companies to better estimate the demand
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load, while it will allow gas company to compensate for their loss of customers. This solution may prove feasible
if combined with an obligation to stay connected to the DHC network. The price paid by DHC company to gas
company could be determined by independent energy agencies.
c)

Communities

Citizens who gather together to invest in a cooperative will have to overcome some barriers that are inherent
to their condition.
From a cultural point of view, it is most likely that when people think about a business, they will first picture a
corporation/enterprise and not a cooperative. As such, the latter may observe a lack of trust in the model itself
(i.e. democratic governance: 1 share-1 vote can seem risky for an investor) on the part of their interlocutor to
make the project profitable.
As well, some legal and administrative barriers will stand in the way of the communities. For example,
cooperatives do not always meet the criteria set by the public authorities or the administrations to get access
to subsidies or to the grid.
Still, community-led projects do carry benefits, and the following advises may help you when starting a new
DHC.
As we have seen, it is important to involve all the right people as from the start, even if we know that the list of
stakeholders does evolve over time. Do not hesitate to knock early on your public representatives’ door, to find
support and points of contact in the right departments/administrations. It will help you identify if the public
authority has an energy plan in the making or if new developments (i.e. anchor loads) will soon come out of the
ground.
To facilitate the discussions, designate a unique point of contact amongst your team.
As well, seek out for the advice of a professional regarding financial, legal and technical questions.
Since most community-led projects won’t offer a high ROI, it is important that the group can respond to the
need of providing (financial) guarantees required by financial institutions.
Address the questions of the degree of involvement of each member, as people may want to support the project
in different ways, and of who is going to take care of the daily activities (management, operations, etc).
Pay extra attention to the confidentiality of information provided by private actors, such as developers.
Concerning the latters, they may not be able to communicate about all parts of their project due to the sensitivity
of certain information; timing should be thought carefully.
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Appendix A: Thirteen roles: description &
responsibilities
Source: Arup, Lux Nova Partners, Mazars, Willis Towers Watson (2016), “Guidance on Strategic and Commercial
Case for Heat Network Detailed Project Development Resource”, prepared for the Department for Business,
Energy and Industrial Strategy [DBEIS].

CATEGORY
Promotion

ROLE
driving delivery of project

Customer

purchasing heat from network

Governance

setting objectives, prescribing
policies and rules of conduct
and overseeing performance.

Regulation

consumer protection

Funding

Providing
finance

Asset
ownership

owns the physical assets of
the heat network

and

arranging

MAIN RESPONSIBILITIES
Defining physical nature of the project
Commissioning studies to establish the viability of the network
Identifying funding options
Defining the scale and timing of demand for services
Publicising the opportunity and communicating the benefits to key
stakeholders
Attracting developers, investors, operators and customers
Agreeing terms of heat purchase agreement (e.g. price formula,
service levels, carbon intensity)
Paying an agreed price for the heat service
Operating a secondary and/or tertiary network in accordance with
the terms of the supply agreement (e.g. maximum return
temperature)
Assigning roles and responsibilities
Setting overall direction and objectives for the elements of the
network within the remit of the governing body
Overseeing commercial behaviour and high-level performance
Taking high level commercial decisions Monitoring performance
standards
Monitoring performance standards
Resolving disputes between operators and customers
Enforcing fair pricing
Providing funding or arranging sources of finance, if satisfied that
the scheme represents an acceptable risk
Signing funding agreements, depending on the type of funds being
provided (e.g. debt or equity)
Obtaining appropriate security from the beneficiaries of funding
Securing an income stream to match its responsibilities and to
cover its risks
Insuring or procuring insurance for the assets
Ensuring the assets are maintained and components replaced
when life expired
Contracting with installers, maintenance providers, and service
companies (where the Asset Owner does not undertake such
activities itself)
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Development of
property

constructing & maintaining
connected buildings (existing
and new constructions)

Land ownership

provide rights of access for the
installation, operation and
maintenance of plant and
equipment
responsibilities for some
network assets within the
building, which may include
the secondary and tertiary
systems.

Landlordship

Installation

designs and installs the heat
network

Operation

responsible for the operation
and maintenance of the heat
network. There may be
separate
operators
for
generation plant and for
secondary networks.

Heat sales

Includes services such as
metering,
billing
and
customer services

Supplier of last
resort

providing heat to the
customers if the scheme’s
provider is unable to do so

Delivering the completed site, including secondary and tertiary
heat networks
In some projects, making financial or in-kind contributions to the
heat network delivery body
Demonstrating to purchasers or tenants of units on the
Development that the network has suitable governance structures,
acceptable contract terms and continuity of heat supply
Granting leases for energy centres or substations
Granting easements for routing of buried pipes Providing rights of
access for installation, operation maintenance and replacement of
plant and equipment
Ensuring building occupiers are connected to the heat network
Controlling access to maintain the secondary and tertiary
networks, including ensuring that tenant leases reserve the
necessary rights of access
May include insuring some (e.g.: secondary and possibly tertiary)
network assets
May include maintaining and replacing the tertiary network assets
for rental tenants
Where applicable, undertaking relevant Tenant Consultations
Installing a network which complies with the specification
In some projects, commissioning networks and connecting new
customers
Installing network extensions
Ensuring that heat of suitable quantity and quality (e.g.
temperature) is delivered to customers
Where relevant, complying with the requirements of any
electricity export licences or power purchase agreements
Ensuring performance standards are met
Undertaking maintenance, repair and (in some cases) replacement
works
Reporting to customers, landlords and the Governance body
Procuring heat (and sometimes power and cooling) delivery
Metering
Billing
Undertaking price reviews
Attracting and securing new customers
Collection of revenues
Managing customer debt and default
Communicating with customers
Taking over Operation and Sale of Heat responsibilities where
required (including in some cases taking on Asset Ownership)
Arranging for replacement of Operator and/or Sale of Heat roles
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Appendix B: Content of Memorandum of
Understanding
Source: Translated from Stad Antwerpen (2016), “College van burgemeester en schepenen beraadslaging/proces verbaal Kopie”

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Responsibilities with respect to investments, operation, and maintenance;
process conditions, implantation and system limits of the infrastructure;
Availability allowances, and warranties concerning supply & purchase of heat;
Fees for investment and operation of the heat infrastructure, heat supply, and delivery of other services
and utilities
Contract structure during the construction and operation phases of the heat network
Responsibilities for reporting, communication and measurements
Connection conditions such as technical standards, redundancy and water quality
Agreements related to the sharing of responsibilities
Project organization after signing the framework agreement (MoU)
Application for permits and authorizations
Application and distribution of possible taxes, subsidies, surcharges, avoided investments and levies
Agreements related to liability such as force majeure, breach of contract and (early) termination
Elaboration of a business plan in which the profitability of the project is evaluated.
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Appendix C: Dublin’s ESCo
Source: South Dublin City Council (2018)
Summary of requirements
South Dublin County Council invites expressions of interest from economic operators interested in tendering for
a Design, Build, Operate & Maintain (DBOM) contract for the development of the South Dublin District Heating
System
District Heating (DH) is a well-established and proven method to provide low-cost, low-carbon heat to buildings.
It has been used to heat towns and cities across Europe since the 1930s, and given its maturity, modern DH
systems have reached high levels of sustainability, efficiency and innovation. DH plays a key role in the
sustainability of cities like Copenhagen and Stockholm where more than 90% of buildings are connected to this
type of heat network. DH is supported at an EU level, and is recognised as a key technology to create low-carbon
energy systems. DH is not widely used in Ireland, with very few small-scale systems in use, due in most part to
the lack of national level policy supports and low costs of alternative fossil fuel solutions.
The South Dublin District Heating (SDDH) project will establish a sustainable district heating solution in the
Tallaght area to provide low carbon heat to public sector, residential and commercial customers. The objective
of this project is to decrease the GHG emissions associated with the use of fossil fuels for heating in Tallaght in
order to contribute to national level renewable energy, energy efficiency and CO2 targets and establish Tallaght
as a leader in innovation in the area of climate change.
The phase of the Tallaght DH scheme covered under the term of this contract is outlined in red in the map below,
called ‘Phase 1’. Guaranteed customers and definite connections are the SDCC buildings (civic offices, library,
theatre and arts centre), with the new residential development (planned to be 1,200 apartments, 339 student
accommodation units) to connect in phases, subject to upcoming planning permissions. Other buildings in the
‘Phase 1’ area outlined which are economically feasible to connect and may commit to connection within the
term of this contract are also included. SDCC retains the right to go back to the market for any subsequent
connections to attain the most economically advantageous tender (MEAT).
The heat network will be supplied by a local low-grade waste heat source from a data centre, utilised through a
centralised large-scale heat pump(s) housed in an on-site energy centre. Please note, the heat extraction
equipment required to take waste heat from the data centre and deliver it to the energy centre site is being
designed and installed by the data centre, and therefore those works are not part of this contract. The energy
centre will include thermal storage facilities to take advantage of night rate electricity and possibly demand
response services, while also providing a source of back-up. The energy centre will also include full peak load
back-up to ensure heat supply can be met at all times in the event of any possible primary heat supply failures.
The annual heat load will be a minimum 1,800 MWh at start-up, and approximately 3,600 MWh after connection
of the first phase of new residential development and 9,000 MWh after connection of all phases of new
development, subject to final design. Other potential connections outlined in the ‘Phase 1’ area are estimated
to increase the heat demand to >24,600 MWh.
The pipe network length estimated to connect the guaranteed loads in Phase 1 is approximately 1.1 km and will
involve road crossings. This section of the network will ensure sufficient capacity to allow connections to other
expected loads in Phase 1 and Phase 2, as outlined in the map in Figure 1.
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Figure 1: Tallaght DH Scheme Area (for reference, SDCC buildings address Belgard Square North, Tallaght,
Dublin 24. Google Map coordinates reference: 53.288715, -6.373167)
The project is part funded through the Interreg NWE HeatNet project which aims to overcome the barriers to
district heating in the North West EU region. The project funding will cover some of the costs for the distribution
network. The project runs until December 2019 and consequently all works related to this funding must be
completed and invoiced by this date, the successful applicant must comply with these timelines and facilitate
the contracting authority in any necessary evidence required to avail of this grant. Works not related to the
HeatNet grant, such as the construction of the energy centre, heat equipment and commissioning are not
subject to the HeatNet timeline are expected to be completed by the start of quarter three 2020.
The proposed solution for the development of the DH system is for a Design, Build, Operate & Maintain (DBOM)
agreement with an Energy Service Company (ESCo). It is the intention of South Dublin County Council to establish
the South Dublin DH company which will operate as a not-for-profit company which will be tasked with the
management and future development of the DH system.
Please note that the contract(s), procured as part of this process, will be novated to the South Dublin DH
company once this company is established.

49

WP.T3.D1.6 Guide to governance and business models

The contract, as part of this DBOM agreement will be a Local Energy Supply Contract (LESC). Under an LESC SDCC
will buy the heat from the ESCo for a fixed unit cost. How this heat is produced and the risks associated with this
production is the responsibility of the ESCo. The ESCo will be paid based on the heat they produce. Under the
National Energy Services Framework, SEAI developed a template LESC contract - Local Energy Supply Contract
(Full LESC for the design, construction and installation of energy equipment and supply of energy). A version of
this template contract will be used for the development of the DH system. The template contract will be made
available to the candidates shortlisted, and will be circulated with the invitation to participate in dialogue
documents.
The contract will have two distinct phases, the works phase and the operation phase. The Works section of the
contract covers the specification of the design parameters and supplying, installing and commissioning the
energy supply equipment, the heat centre, customer heat exchangers and the distribution pipes. During this
phase the ESCo is paid for the works in regular instalments which will be set out in a schedule to the contract.
The Energy Supply section of the contract contains the core provisions of the energy supply agreement. It sets
out how the supply is to be connected to the various client facilities and the ESCos obligation to provide the
supply and keep the supply connected to the client’s facility. It also sets out the ESCos obligation to operate and
maintain the DH system. The ESCo will be compensated for this service in accordance with the payment
mechanism outlined in section 3 of the contract. The payment mechanism allows for the ESCo to be paid on
monthly basis based on the client’s actual consumption of energy applied against the agreed supply price. In
addition there is a fixed monthly payment to allow the ESCo to recover any potential capital expenditure and
finance costs.
At this point in time, it is proposed that the Monthly Payment be calculated in accordance with the following
formula, please note this formula is subject to change at Dialogue Stage:
Monthly Payment = (Actual Consumption) x (Supply Price ) + [Fixed Monthly Payment] - Monthly Failed Service
Credit
The Fixed Monthly Payment provides for the ESCo to recover any potential cost of finance and capital. This will
depend on the ESCos overall contribution to the capital costs. The Monthly Failed Service Credit is a penalty
mechanism for the ESCo for not delivering the required amount of heat to a building during a specific period.
The capital investment required to connect and supply all guaranteed customers in Phase 1 of the project and
provide capacity for future connections is estimated to be in the region of €4.9million. All methods of project
finance are currently being considered but the project will likely be funded under one of the following options:
• Finance split between ESCo and South Dublin County Council
• Wholly South Dublin County Council finance
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Appendix D: Externalisation of public authorities’ activities
in the field of heating and cooling networks – Case of
Wallonia (BE), by Fieldfisher LLP
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Walloon levels) leading the Walloon public authorities to externalise their activities in the field of heating and cooling networks.
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I. Introduction
Today, the majority of district heating and cooling networks (DHCs) in the European Union are owned and operated by
local public authorities. This can be explained by several reasons.
On the one hand, local public authorities are usually in the best position to identify the needs, constraints and
opportunities related to the development of a DHC on their territory, which they may see as a means to achieve local
economic, social and environmental policy objectives.16 On the other hand, local authorities are often led to initiate a
DHC project due to private investors' wariness or lack of interest. The reasons for this are manifold and include unclear
or absent legal framework, important initial investments, lack of short-term profitability or lock-in consumers.
The fact that public authorities initiate DHC projects does not prevent them from relying to a greater or lesser extent on
private entities for the construction, financing or management of the project. Alternatively, public authorities may set up
a distinct public law entity in order to address more efficiently the various missions in relation with DHCs. Notably,
technical and regulatory developments relating to thermal networks prompt public authorities to rethink their
governance models to reconcile efficient management of the networks and the pursuit of their economic, social and
environmental objectives.
The purpose of this report is hence to provide background information on the legal reasons why the public authorities
could want to or should entrust third entities with the DHC activities. To this end, we will examine the relevant legal
provisions at Walloon, Belgian and European levels.
We will use the term deconsolidation to refer to the situation where the administration entrusts DHC activities to a public
law entity (with or without legal personality) and the term outsourcing to refer to the situation in which the public
authorities decide to entrust these activities to private actors. We will use the term externalisation to refer to any
situation in which the administration separates from its DHC activities, hence covering the notions of deconsolidation and
outsourcing.
In the first section, we give an overview of the diversity of DHC governance models, which differ from one another
according to the degree of externalisation (more or less private) and the degree of integration (more or fewer actors).
This diversity of governance models is illustrated with the Walloon case.
In the second section, we see that one of the main reasons for public authorities to externalise DHC activities is the
willingness or need to mobilise private resources and expertise in the current economic circumstances.
In the third section, we see that deconsolidation can be motivated by efficiency concerns, on the assumption that local
authorities consider private forms of governance models are more likely to achieve their policy objectives.
In the fourth and last section, we will see that externalisation may lead to the flexibility of action necessary for the success
of the DHC project.

II. A wide range of governance models
a) Various degrees of externalisation
There are numerous types of externalisation ranging from the situation where a DHC is entirely built, financed and
operated by the public authority to the situation where these activities are entirely outsourced by the administration to
private companies, from the outset or during the course of the project. Between these two extremes, there are countless
forms of public companies whose capital is wholly or partly owned by the public authorities, public-private partnerships
(PPPs) and private companies to which the administration has entrusted concessions or contractually determined tasks.

16

Those policy objectives can be manifold, such as reducing carbon emissions, attracting inward investments beneficial for economic recovery and job
growth, tackling fuel poverty, etc.
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Each form of externalisation is to a certain extent regulated, but public authorities are generally free to choose the form
they deem the most appropriate.17 This choice is made based on the specific features of each DHC project and each legal
system, and reflects the public authorities' pragmatism when it comes to determining the fittest management method
for economic activities pursuing public service objectives.
The governance model chosen for the realisation and exploitation of a DHC notably depends on the degree of risk the
public authority is willing to/is able to take and the degree of control it wishes to retain over the project. The involvement
of private investors relieves public finances but also entails higher costs of capital since private investors commonly seek
a higher return on their investment than a public authority. Moreover, the more control the public authority has over the
project, the easier it is in principle to pursue public service objectives, such as producing additional social and
environmental benefits.18

b) Various actors and degrees of integration
The functioning of any energy network entails the performance of various activities throughout the production and supply
chain. These activities may be carried out either by a single entity (vertical integration) or by several entities each carrying
out a defined activity, possibly in competition with other entities (unbundling/liberalisation).
Actors carrying out these activities generally include (i) the network operator, which provides the infrastructure, ensures
connections and manages access ; (ii) the supplier, which uses the infrastructures to sell energy to consumers, connected
to the network19 ; (iii) the producer who operates the production units and injects the energy into the network 20 ; and
(iv) the customers gradually becoming active players of the DHCs, notably by carrying production activities. Today in
Wallonia, the same entity often cumulates those activities.21 However, this situation could evolve towards an increasing
number of actors as a result of various trends such as the need to attract private investments22, the growing complexity
of activities23 and possible future requirements in terms of unbundling and opening to competition 24. There is therefore
a degree of integration depending on whether the activities are concentrated in the hands of a single actor or distributed
among various actors. The smaller, simpler and less regulated the networks are, the greater the likelihood of integration.
The larger, more complex and regulated the networks become, the greater the likelihood of less integration and more
externalisation.25

17

This freedom of organisation notably stems from Article 345 of the TFEU, which provides that Member States may choose the property regime (public
or private) of the companies active in an economic general interest. In accordance with the various national laws, privatisation may be compulsory (in
sectors subject to public procurement obligations for instance) or forbidden (see for instance the Essent case C-115/12 in which the Netherlands had
forbidden the privatisation of electricity and gas network operation).
18

In most cases, authorities engage in DHC activities with the aim to reduce energy dependence, provide an affordable heat supply to low-income
households, connect customers that would not be connected by a private investor alone or enhance the use of renewable energy souce in heat supply
due to local climate and energy targets.
19

As in the case of gas and electricity networks, it is possible that several suppliers compete to deliver thermal energy to the consumers of the DHC.

20

With new generation DHC networks, additional decentralised heat sources can inject heat into the network, which in turn increases the number of
actors on the network.
21

As further explained in section IV c), this cumulation of activities is possible in the absence of a Walloon regulatory framework providing for unbundling
requirements.
22

See section III.

23 As the DHC activities become more complex from a technical and

regulatory point of view, new players may enter on the market to offer, for example,

maintenance, trading or balancing services relating to the DHC.
24

See section IV c).

25

The degree of deconsolidation may not be the same for each activity. For instance, governments may decide to retain ownership and operation of
the network infrastructure (no deconsolidation) but decide that the supply of heat will be completely liberalised and provided by private companies (in
which case the supply will be completely outsourced).
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c) The Walloon example: four typical forms of externalisation at the
commune level
A first degree of externalisation is the régie communale.26 The régie communale does not have a legal personality
separate from the commune but operates according to commercial principles. 27 It is subject to the administrative
supervision of the Regions and is subject notably to the regulations on public procurement. From an accounting point of
view, a general inventory and an initial balance sheet are drawn up when the commune council sets up the régie with the
approval of the Walloon government. 28 The accounts of the régie include the balance sheet, the operating account and
the profit and loss account, i.e. double-entry accounting, similar to that applicable to private companies and which makes
it possible to assess the profitability of the service.29 The budget of the régie is separate from the general services budget
of the commune, but its net profits may be paid into the communal budget and losses may be borne by the communal
treasury.30 In terms of financing, the régie is required to create a sinking and renewal fund as well as a reserve fund which
will enable it to "self-finance" and, if necessary, to extend its activities.31 However, as it does not have a legal personality
distinct from the commune, the régie cannot borrow money in its own name and cannot open up to the private sector.
A second degree of externalisation consists in the creation of an intercommunale where at least two communes can join
to set up and operate a DHC. The intercommunale has its own legal personality and can subscribe to loans in its own
name, receive subsidies from public authorities and carry out expropriations. Other public or private law entities can take
a shareholding in the intercommunale and therefore contribute to the financing or operation of the DHC.
Intercommunales are subject to a hybrid legal system since they are governed by administrative law rules 32 while they
can take the form of a public limited company (société anonyme) or a limited liability cooperative (société cooperative à
responsabilité limitée)33 subject to company and association law. They are also subject to a specific legal framework in
terms of good governance and transparency.34
A further degree of externalisation is the constitution of a legal person by the public authorities and by private
companies. In order to determine the legal regime applicable to such joint ventures, the sources of financing, the nature
of their tasks and the extent of the public authorities' influence should be examined on a case-by-case basis depending
on the goals and constraints of the communes.
Finally, one of the most advanced degrees of externalisation is the service concession whereby the government contracts
with a private operator to manage a service such as the operation of a DHC and the supply of thermal energy. The award

26

See article L1231-1 of the Walloon Code of Local Democracy and Decentralisation (CDLD): "Communal establishments and services may be organised
as public utilities and managed outside the general services of the commune". The CDLD also provides for régies autonomes which have legal personality.
Régies autonomes can only be set up for tasks that are limited by law and cannot be envisaged for thermal network activities. They are therefore not
discussed here.
27

See the Decree of the Regent of 18 June 1946 relating to the financial management of régies communales.

28

CDLD, art. L3131-1, par. 4, 2°.

29

However, there is no obligation to use a standard minimum chart of accounts. See A. Durviaux and I. Gabriel, Droit administratif. Tome 2. Les
entreprises publiques locales en Région wallonne, 2nd ed., Bruxelles, Larcier, 2012, p. 44.
30

Decree of the Regent of 18 June 1946 relating to the financial management of régies communales, article 35.

31

See A. Durviaux and I. Gabriel, op. cit. , p. 53.

32

Intercommunales are subject notably to book 5, part 1 of the CDLD, to the Law of 17 June 2016 on public contracts, to the Law of 17 June 2016 on
concession contracts, to the Decree of 7 March 2001 on the publicity of intercommunales and to the supervision of the regional government.
33

CDLD, art. 1523-1. In this respect, it should be pointed out that the new Belgian Code of Companies and Associations, which came into force on 1
January 2019, no longer recognises the limited liability cooperative.
34

Articles L1511-1 onwards of the CDLD now constitute the reference framework for the management of intercommunales and were recently amended
by the decree of 29 March 2018 with a view to strengthening good governance and transparency.
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of a concession involves the transfer to the concessionaire of an operating risk, including demand risk, supply risk or
both.35

III. Leveraging private resources
The European, Belgian and Walloon authorities have set themselves ambitious objectives in terms of reducing
greenhouse gas emissions36, developing renewable energy sources 37 and fostering energy efficiency.38 Achieving these
objectives will require unprecedented investments in the coming years and decades, at a time when public authorities
have to contend with increasingly constrained public resources. As a result, they often have to rely on private investment
to finance the new technologies and infrastructure needed for energy transition. To that effect, public authorities are
putting in place schemes to attract private investment and obtain public funding for projects that meet their policy
objectives for the DHC.

a) The need to attract private investments and benefit from various aid
schemes
The upfront capital costs involved in DHC projects are significant and their return on investment can take 10 years for the
initial outlay of the design and build to be recovered and for any profits to be generated. This means that district heating
projects need investors who are looking for a relatively secure long-term revenue stream.
Among the possible revenue streams, the public authorities may rely on the revenues stemming from the sale of thermal
energy and the connection fees. To that effect, the administration may have to adopt private management practices for
the DHC activity to be profitable.39
If this revenue stream is not sufficient, the public authority may consider opening up the DHC activities to private capital,
starting with the involvement of the finance markets. The public sector can often benefit from low interest rates due to
its credit strength.40 However, in order to do so, they must give the project some legibility and demonstrate prospects of
profitability, which may justify deconsolidating the DHC activities to some extent.
If the public authorities wish to undertake a DHC project through a joint venture, externalisation through the
establishment of a special purpose vehicle (SPV) will be necessary. This requires determining the most appropriate
corporate form and finding the right balance between public control over the SPV and the risks that each partner is
prepared to incur.

35

See the Law of 17 June 2016 on concessions.

36 See

European Council conclusions of 23 and 24 October 2014 aiming at an EU-wide 40% reduction of greenhouse gas emissions compared to 1990
levels. In its national energy-climate plan 2021-2030 of 18 December 2019, Belgium committed to reducing greenhouse gas emissions by 35% by 2030
compared with 2005 levels for non-ETS sectors.
37 The

Directive (EU) 2018/2001 of 11 December 2018 on the promotion of the use of energy from renewable sources sets a common EU objective of
32% share of renewable energy sources in the European energy mix by 2030. In its national energy-climate plan 2021-2030 of 18 December 2019,
Belgium undertook to increase the share of renewables in the energy mix to 17.5% by 2030. The Walloon Region has set ambitious targets for green
heat with an estimated production of 14.2 TWh by 2030, which would represent a 24.7% share of gross final heat consumption (compared to 13.1% in
2015 and 14.7% in 2020).
38 Article

1 of the EU Energy Efficiency Directive 2018/2002 of 11 December 2018 requires a 32.5% improvement in energy efficiency by 2030. In terms
of energy efficiency, Belgium has undertaken to improve energy efficiency by 12% by 2030 and the Walloon Region has undertaken to reduce final
consumption on its territory by 11% compared to the reference scenario.
39 See European Committee of the Regions, Report on the Local and Regional State of Play and Policy Recommendations Concerning Sustainable Heating

and Cooling: Focusing on EU Level Policy, 2016, p. 26.
40 See European Committee of the Regions, Report on the Local and Regional State of Play and Policy Recommendations Concerning Sustainable Heating

and Cooling: Focusing on EU Level Policy, 2016, p. 42.
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It should also be noted that DHC projects are eligible for many European and national aid schemes aimed at supporting
energy transition41, regional development42, social policy43 or research and innovation.44 However, some aid schemes are
only open to economic operators, which means that the public authority has to apply through a public company to be
eligible.45 At the same time, other support mechanisms are available only to local authorities that will in turn reinvest the
funds for well-defined objectives. It is therefore necessary to establish a governance model for DHCs that optimises the
various sources of revenue, in light of the various support mechanisms that exist for specific projects, actors or regions. 46

b) The need to include private expertise
DHCs are becoming more complex in both technical and regulatory terms.
At the technical level, with the inclusion of new decentralised and sometimes intermittent generation sources, the
growing number of consumers who can play an active role on the network and digitalisation require increasingly
sophisticated expertise in DHC activities.

41

At the European level, we can mention the new Invest EU Fund, Horizon Europe for R&I in climate, energy and mobility, the new program (CEPE)
under LIFE for RES & Energy efficiency capacity building and policy implementation, the New Innovation Fund targeting market uptake of innovative
RES, CCS and solutions for Energy Intensive Industries. Moreover, the European Energy Efficiency Fund (EEEF) targets investments in the EU Member
States. The final beneficiaries of EEEF are municipal, local and regional authorities as well as public and private entities acting on behalf of those
authorities such as utilities, public transportation providers, social housing associations, energy service companies etc.. At Walloon level, the green
certificate scheme supports the production of green electricity and may indirectly support DHC projects which rely on biomass and cogeneration.
Eligibility for these schemes supposes having a legal personality that is distinct from that of the administration. Likewise, the grant Utilisation rationelle
de l'énergie (UDE) in Wallonia is only targeted at SMEs.
42

At EU level, two regional policy funds can be used for DHCs: European Regional Development Fund (ERDF) and Cohesion Fund (CF).

43

Notably through the European Social Fund (ESF).

44

For instance the New EU Innovation Fund targeting market uptake of innovative RES, CCS and solutions for Energy Intensive Industries.

45

In Wallonia, following aid schemes are only opened to private undertakings :
•

Investment aid "Environment and sustainable use of energy" (see Decree of 11 March 2004 on incentives to promote environmental
protection and the sustainable use of energy).

•

The green certificates (see Decree of 12 April 2001 on the organisation of the regional electricity market).

•

Tax deduction for energy-saving investments in companies (see Article 69 of the Belgian Income Tax Code 1992.

•

Company cheques (see Ministerial Order of 28 March 2019 partially implementing, in the field of Energy, the Order of the Walloon
Government of 23 February 2017 implementing Chapters 1, 3 and 4 of the Decree of 21 December 2016 granting aid, by means of an
integrated portfolio of aid in the Walloon Region, to project leaders and small and medium-sized enterprises to pay for services promoting
entrepreneurship or growth, and constituting a database of authentic sources linked to this integrated portfolio).

46 See European Committee of the Regions, Report on the Local and Regional State of Play and Policy Recommendations Concerning Sustainable Heating

and Cooling: Focusing on EU Level Policy, 2016, p. 43 onwards.
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At the regulatory level, new obligations apply to DHC operators in terms of integration of renewable energy sources 47,
energy efficiency48, billing and metering49, protection of consumers50 and transparency51, with the consequence that only
the entities displaying specific expertise and resources can be compliant.
Given current regulatory trends, DHC activities could become even more regulated and non-compliance could lead to
sanctions.52
This professionalisation of the various DHC activities may therefore justify the externalisation of DHC activities in order
for the public authorities to limit the legal risk and perform the various public service missions relating to supply of
consumers, sustainable development and consumer protection in the most effective way possible.

IV. Efficiency considerations
The creation of an entity with a separate legal personality and its own assets may lead to efficiency gains but also present
disadvantages that the public authorities should bear in mind when deconsolidating their DHC activities. Those efficiency
gains can be classified into accounting, fiscal and regulatory motives. This section only considers the situations where the
public authorities establish an entity with a distinct legal personality over which they retain control.

a) The advantages of deconsolidation from an accounting perspective
If not externalised, assets, liabilities, profits and losses relating to DHC activities operated by public authorities are in
principle included in such authority's accounting. The rules governing public authorities' accounting 53 differs from those
governing enterprises'. Although public accounting rules have been influenced by those applicable to enterprises, they
are stricter54 and more complex.55
Therefore, there may be key accounting motives to externalise DHC activities from the public authorities’ patrimony:

47

Article 23 of the Directive (EU) 2018/2001 provides that Member States shall aim to increase renewable energy sources in heating and cooling by 1,3
percent per year from 2020 to 2030. Furthermore, article 24 of the same directive provides that Member States can opt to increase the share of energy
from renewable sources and from waste heat and cold in DHC by at least one percentage point as an annual average.
48

The Directive (EU) 2018/2002 on energy efficiency makes a distinction between efficient DHCs (definition at Article 2 of Directive 2012/27/EU) and
non-efficient DHCs. An efficient DHC must use at least 50 % renewable energy, 50 % waste heat, 75 % cogenerated heat or 50 % of a combination of
such energy and heat. A non-efficient DHC is subject to a less favourable legal treatment as its customers areentitled to disconnect and thus discontinue
the heating or cooling service from non-efficient district heating and cooling systems at a whole building level by terminating their contract or, where
the contract covers several buildings, by modifying the contract with the district heating or cooling operator. This means that the operators of nonefficient DHC must be able, both economically and technically, to cope with the disconnection of one or more customers.
49

See articles 9-11 of the Directive (EU) 2012/27 on metering and billing.

50

For instance, article 24 of the Directive (EU) 2018/2001 provides for the right of customers to disconnect from non-efficient DHCs.

51

Article 24 of the Directive (EU) 2018/2001 provides that Member States shall ensure that information on the energy performance and the share of
renewable energy in their DHC systems is provided to final consumers in an easily accessible manner, such as on the suppliers' websites, on annual bills
or upon request.
52

See the draft Decree tabled by the Walloon government on 20 May 2019 (1402 (2018-2019)).

53

For Federal, Regional and Community authorities: Law of 22 May 2003 organising the Budget and the accounting of the Federal State, Belgian State
Gazette ("B.S.G."), 3 July 2003. For Wallonia's Municipal Authorities, Book III of the Code of Local Democracy and Decentralization , Order of 5 July 2007
of the Walloon Government on the general regulation of communal accounting, pursuant to Article L1315-1 of the Code of Local Democracy and
Decentralisation, B.S.G., 22 August 2007.
54

e.g. public bodies in Wallonia are in principle subject to an obligation to achieve a balanced budget: Article L1314-1 of the Code of Local Democracy
and Decentralisation.
55

e.g. public bodies must keep a "general" and a "budgetary" accounting whereas enterprises must only keep a general accounting; public bodies'
accounting cover various activities.
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•
•

First, externalised DHC activities would be subject to more flexible and straightforward accounting rules.
Second, DHC activities would not directly affect the budget of the public bodies, which is especially relevant
during the early stage of the project, when investment costs are more important than profits.
• Third, this allows the public authorities to ring-fence their DHC activities into a separate entity, which will bear
the risks (e.g. credit risk; financial risk; liquidity risk) related to this venture.
• Fourth, such carve-out would facilitate the management of the heating activities as dedicated books provide a
clear view of all assets, liabilities, profits and losses related hereto.
• Fifth, a separate entity with its own accounting is generally required in order to attract third party stakeholders
such as (public or private) co-investors and banks.
Under Belgian law, all entities with a legal personality qualify as an “enterprise”, including public legal entities when they
provide goods or services on a market56. In principle57, enterprises are required to keep an accounting which complies
with Belgian General Accepted Accounting Principles (“BE GAAP”) 58. Whatever its nature (public, semi-public or private),
a separate entity with a legal personality that delivers heating or cooling to consumers is expected to qualify as an
“enterprise” subject to BE GAAP (which, as mentioned above, are less strict and complex than public accounting rules).
Furthermore, public authorities may decide to externalise DHC activities in order to comply with budgetary rules.59 In this
context, it has to be determined under which condition an entity should be included in the public sector perimeter within
the meaning of the applicable accounting standards.60 For an entity to fall within the scope of the public sector, three
cumulative criteria must be met 61: the entity must have sufficient decision-making autonomy, be controlled by other
public administrations and should be considered as a non-market producer. For each of these conditions, the European
accounting rules provide indicative assessment criteria for each form of externalisation, which should be referred to on
a case-by-case basis.

56

Article I.1. of the Belgian Code of Economic Law ; according to the 2nd indent of this Article, the following organisations do not qualify as "enterprise":
any organisation without legal personality which does not pursue the aim of distribution and which does not actually make a distribution to its members
or to persons who have a decisive influence on the policy of the organisation; any legal person governed by public law which does not offer goods or
services on a market; the Federal State, the Regions, Communities, Provinces, "relief zones", "pre-zones", the Brussels Agglomeration, Municipalities,
Multi-Municipal Areas, Intra-Municipal territorial Bodies, the French Community Commission, the Flemish Community Commission, the Joint
Community Commission and the Public Social Action Centres ; According to Article III.91 of the Code of Economic Law, in principle Public bodies
governed by Belgian law that carry out a statutory mission of a commercial, financial or industrial nature are subject to the same accounting
requirements as those of "enterprises".
57

Article III.82, §1, 2nd ind., of the Belgian Code of Economic Law, the following exceptions exist: 1°natural persons whose independent professional
activity consists of exercising one or more directorships; 2° enterprises whose sole object is the operation of an agricultural or horticultural undertaking
with the exception of undertakings which are subject to corporate income tax; 3° associations and foundations which, by reason of the nature of the
activities which they principally pursue, are subject, to special rules resulting from legislation or public regulations concerning the keeping of their
accounts and annual accounts, provided that they are at least equivalent to those laid down pursuant to Chapter III of the Code of Economic Law; 4°
the associations referred to in Article 1, 1°, of the Law of 4 July 1989 on the limitation and control of election expenses incurred for elections to the
Federal Chambers, as well as on the financing and open accounting of political parties; 5° natural persons who pursue in Belgium an activity which
generates income referred to in Article 90, paragraph 1, 1° bis, of the Belgian Income Tax Code 1992 ("BITC"), for the activity linked with this income,
insofar as this income does not satisfy the conditions referred to in Article 37bis, § 2, of the BITC ; 6° administrative services with autonomous
accounting and the public administrative bodies referred to in Article 2 of the Law of 22 May 2003 Organising the Budget and the Accounting of the
Federal State.
58

Code of Economic Law, art. III.82.

59

I.e. rules framing the possibility for public authorities to run a budget deficit or incur debt. At Walloon level, article L1314-1 of the CDLD provides that
public bodies are subject to an obligation to achieve a balanced budget. At EU level, article 140 and protocol 12 of the TFEU provide that annual public
deficit must not exceed 3% of gross domestic product (GDP), and the public debt (of the government and public bodies) must not exceed 60% of GDP.
60

The European System of Accounts (ESA) is the system of national accounts and regional accounts used by members of the European Union. It was
updated in 2010 (ESA 2010). In the ESA 2010 framework, the general public sector (S.13) represents one of the five institutional sectors distinguished
by the European accounting system for the analysis of a total economy (See Regulation (UE) 549/2013, annex A, p. 45, para. 1.57).
61

Regulation (UE) 549/2013, annex A, p. 484, para. 20.310.
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For instance, for public undertakings providing goods or services (e.g. heat), it should be assessed whether the prices or
charges charged are "economically significant". 62 For PPPs, assets are not included in the government accounts if the
private partner bears the majority of the risks and the private partner retains the majority of the benefits.63

b) The advantages of deconsolidation from a fiscal perspective
From a fiscal point of view, the main reason for deconsolidation is to achieve VAT efficiencies on the goods and services
purchased in the context of DHC activities. However, setting up a separate legal entity may lead to the taxation of profits
generated by DHC activities.
•

VAT

Belgian VAT is charged on taxable supplies performed in Belgium by all types of entities (public or private entities). The
VAT rates are as follows – the standard rate of VAT is 21%, the reduced rates of VAT are 12% or 6% and there is a zero
rate.64 In addition to taxable supplies, the other VAT categories are VAT exempt 65 and outside the scope of Belgian VAT.
For VAT purposes, supplies of heat and cooling are in principle treated as taxable supply of goods66, which is currently
subject to the standard 21% rate. If an entity provides customers with other taxable supplies (e.g. maintenance), it would
need to determine the correct VAT treatment for this additional supply and charge the correct rate of VAT.
As far as they perform activities or transactions “as public authority” only, public authorities are excluded from the scope
of VAT67. Public authorities are however considered as VAT taxable persons when they perform activities for which a
treatment as a non-VAT taxable person (e.g. exempt activities in sectors such as healthcare or education) would cause
“significant” distortion of competition as well as for specific activities (including expressly "thermal energy" supplies), as
far as these activities are “not carried out on such a small scale as to be negligible". 68
When an entity incurs VAT on its expenses, it has to consider whether it would be able to deduct it from VAT incurred on
goods and services purchased, which depends on the destination of the expenses 69.
Whereas public authorities generally perform VAT taxable, VAT exempt 70 or out of scope supplies, only supplies used to
perform VAT taxable supplies give a right to deduct VAT incurred on goods and services purchased with respect to these
activities71. As such, externalising DHC activities to a dedicated legal entity that would (almost) exclusively render VAT
taxable supplies, could be efficient as this may improve VAT deductibility or ease VAT deductibility management.
If an entity supplies and consumes (for its own activity) heat, a further analysis is required as to its VAT position. Indeed,
these situations may generate a risk that VAT incurred on goods (e.g. pipes) or services (e.g. heating experts) purchased

62

Regulation (UE) 549/2013, annexe A, p. 447, para. 20.19.

63

Regulation (UE) 549/2013, annexe A, p. 387, para. 15.41.

64

Article 1 of the Royal Decree n°20 fixing the rates of the VAT and determining the allocation of goods and services according to these rates, B.S.T., 31
July 1970.
65

Articles 39 to 44bis of the Belgian VAT Code ("BVATC").

66

Article 9; 2nd ind., 1° of the BVATC.

67

Article 6, §1 of the BVATC; CJEU, 17 October 1989, C-231/87 and C-231/88: activities which public bodies carry out within their specific legal
framework, to the exclusion of those activities which they carry out under the same legal conditions as private economic operators.
68

Article 6, §2 of the BVATC; Circular Letter 42/2015 (E.T.125.567) dd. 10 December 2015: the notions of “significant” and “not carried out on such a
small scale as to be negligible” are met when the yearly turnover of that activity does not exceed the EUR 25,000 threshold.
69

Article 46, §2 of the BVATC; Article 1 of the Royal Decree n°3 relating to deductions for the application of the VAT, B.S.T., 12 December 1969.

70

Article 44 of the BVATC.

71

Article 45, §1 of the BVATC.
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will (partially or in full) not be deductible. This applies where the supplies are consumed within the same legal structure
(e.g. University supplying heat to student accommodations and consuming heat for academic buildings).
In situations where various operators take part in the set-up of a DHC (e.g. University, Municipality and private company),
it should be carefully assessed whether VAT efficient structures are available to reduce the risk that VAT would not be
recoverable (e.g. VAT group; costs sharing agreements).
•

Direct taxation

Any corporation, association, institution or organisation residing in Belgium having the legal personality under Belgian
law (or under foreign law) that engages in an exploitation or for-profit operations is subject to corporate income tax 72.
Except specific exclusions73, depending on its activities, any legal entity (including public authorities) may thus be subject
to corporate income tax. Externalising DHC activities may therefore result in related profits being subject to corporate
taxation.
Whether an entity engages in "an exploitation" or "for-profit operations" is a matter of fact. Generally, it is considered
that an entity should be subject to corporate income taxation when it pursues, within the framework of its activity, an
economic objective, implying, in the long term, a strategy and rational management methods based essentially on the
concepts of costs, income and profitability74. Additionally, an entity is considered as pursuing a for-profit activity when it
seeks to provide a gain to its shareholders or partners75.
Legal entities performing DHC activities are likely be subject to corporate income taxation as they will provide goods or
services to customers on a regular basis (this question being rather factual, it must be assessed on a case-by-case basis).76
We outline below the key features of corporate income taxation in Belgium.
For financial years starting on or after 1/1/2020, the statutory corporate income tax rate is 25% 77. As a rule, all income
generated by a corporate taxpayer is subject to corporate income tax 78.
The taxable result of corporate taxpayers is generally speaking computed based on its accounting result. However tax
rules can, in certain circumstances, deviate from accounting principles. Corporate income tax is charged on net taxable
income79, which in principle would be comprised of the income received from the sale of energy 80 reduced by deductible
expenses and tax deductions and increased with disallowed expenses.

72

Articles 2, §1, al. 2 juncto 179 of the BITC.

73

Please note that specific exclusions exist for not-for-profit entities whose exclusive or main activity is one the following (Article 181 of the BITC): the
study, protection and development of professional or interprofessional interests of their members; education; organisation of fairs or exhibitions; social
secretaries; support to family and seniors and collection of funds under social legislation.
74

S. VAN CROMBRUGGE, note under Antwerp, 29 February 1988, T.R.V., 1988, 297; Court of Cassation, 14 June 1991, R.W., 1991-1992, 475.: an
"exploitation" is defined as a stand-alone economic entity, which is engaged either in the production or sale of goods or in the provision of services;
Administrative Commentary to the BITC, n° 176/6 and 179/10: according to the tax authorities, "engage in an exploitation" means "carrying on an
industrial, commercial or agricultural enterprise, the profits of which would constitute professional income subject to personal income tax in this
respect, if this activity was operated by a natural person or an association without legal personality".
75

Parl. Question n° 374 dd. 1st April 1996, Bull., n° 763, p. 1765.

76 Otherwise, it is

expected that such entity would be subject to legal entities tax, which should be more beneficial as income generated by DHC activities
should not be effectively taxed in that case.
77

Article 215 of the BITC.

78

Articles 183 juncto 23, §1, 1° of the BITC ; Court of Cassation, 13 June 1967, Bull. contr., n° 455.

79

Articles 183 juncto 49 and fol. of the BITC.

80

Article 185 of the BITC.
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Incurred expenses (e.g. interest expenses81, assets' depreciation) are generally tax deductible when they are arm's length
business-related expenses that can be justified by written documents (e.g. invoice) or other means of proof (with
exception of oath).82
Corporate taxpayers could potentially benefit from various tax deductions (e.g. notional interest deduction, tax losses
carried forward, investment deduction), which could decrease their effective tax liability, e.g.:
•

•

Tax losses from previous years (e.g. as a result of expenses made during the "start-up" phase) can be deducted
from future years' taxable profits without any limitation in time 83, whereas the amount effectively deducted may
be limited when such basis exceeds EUR 1 million. 84
A so-called "Investment deduction" is available for part of the acquisition value related to specific
investments85, including those made to rationalise the use of energy.

c) Advantages of deconsolidation from a regulatory perspective
Under the impetus of European law, the gas and electricity markets were partially liberalised, with the objective that the
competition between energy companies would meet consumers' needs and achieve collective welfare. In parallel, these
markets have been subject to unbundling requirements consisting of the separation of network operation activities from
production and supply activities, in order to avoid conflicts of interest and to ensure free and undistorted competition.
The third party access rule also provides that any operator has the right to connect to and access the network, thus de
facto ending the remaining monopolies on energy networks.
Although they are energy networks as well, DHCs are generally considered as not yet sufficiently developed to justify the
application of the above-mentioned rules. Those rules could nonetheless be implemented in the (near) future in case of
DHCs' uptake.86 Therefore, the public authorities could decide to split the different DHC activities and deconsolidate or
outsource them, either with a view to encouraging competition and private investment, or simply to anticipate the
possible application of the above-mentioned rules to DHCs.
Deconsolidation may also be justified to avoid conflicts of interest. It could be argued that there is no level playing field
if public authorities carry out market activities on a competitive DHC network while they also issue permits, set penalties
or manage network access. From this point of view, deconsolidation could contribute to a more impartial administration
and healthier competition, following the checks and balances principles.
Finally, deconsolidation may be justified by the objective of separating public service activities from market activities. If
the DHC is built and operated strictly for the provision of a public service not subject to competition, it is reasonable that
the public undertaking in charge should be subject to the rules of public law. If, on the other hand, the public undertaking
in question carries out a competitive DHC activity with the aim of generating profits, it is expected that this undertaking
will be subject to the market rules applicable to competing private undertakings. The difficulty lies in the fact that such
public undertakings often carry out activities that are partly public service and partly market activities. The precise
separation of these activities often implies the involvement of new entities through partial deconsolidation.

81

As regards interest expenses, specific anti-abuse rules may apply in specific cases (so-called "thin capitalisation rule" or "Ebitda" rule). Hence, it is
recommended to assess the tax deductibility of interest expenses on a case-by-case basis.

82

Article 49 of the BITC.

83

Article 206, §1 of the BITC.

84

Article 207, 4th ind. of the BITC.

85

Articles 68 to 77 and 201 of the BITC.

86

However, article 12 of the project of Decree tabled by the Walloon government on 20 May 2019 on the DHC market rules provides for a distinction
between network operation and supplier activities.
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V. Flexibility considerations
In view of the specificities of energy markets and their ongoing evolution, certain rules applicable to public
administrations may not be relevant or appropriate to DHC activities. Therefore, administrative authorities may decide
to externalise certain activities that would be better governed by the principles applicable to private undertakings. The
administrative regulations set out below apply in most cases because of the status of the person carrying out the activity
(public or private) and not because of the nature of the activities undertaken. The issue is to find the degree of
externalisation that allows the application of the administrative and market rules most suited to the specific objectives
pursued.

a) Limitation to territorial jurisdiction of public authorities
The Belgian communes, for example, are only legally competent to act on their territorial jurisdiction. If a DHC project
were to extend over the territory of several communes, the public authorities that initiated the project could overcome
this limitation by setting up a public law company in which public or private partners could also take a stake. As mentioned
earlier, the communes could join to create an intercommunale, with the advantages and disadvantages mentioned above
in section II.

b) Scope of application of public procurement rules
Public authorities must comply with public procurement legislation when requiring the services of an economic operator
for the execution of works, the supply of products or the provision of services. 87 While DHC activities require the
conclusion of various contracts between actors on a regular basis 88, tendering procedures can sometimes prove to be
inappropriate and burdensome. In such cases, public authorities may wish to divest certain of their activities and entrust
them to private companies, which would not be subject to the constraints of public procurements. 89 However, the scope
of public procurement legislation is broad. As regards the scope rationae materiae, the production of thermal energy,
the sale of heat and the operation of a heat network fall within the so-called special sectors, for which specific public
procurement rules apply.90 The other activities fall within the traditional sectors subject to general public procurement
law.91
As regards the scope rationae personae, the public procurement rules apply if the requesting entity is a public authority92,
a public undertaking93 or a person enjoying special or exclusive rights. In other terms, an undertaking to which a DHC

87

Law of 17 June 2016 on public procurement, Law of 17 June 2016 on concession contracts, Law of 17 June 2013 on the statement of reasons,
information and remedies in respect of public procurement, certain works, supply and service contracts and concessions, Royal Decree of 18 June 2017
on the award of public contracts in the special sectors, Royal Decree of 14 January 2013 laying down the general rules for the execution of public
contracts, Royal Decree of 25 June 2017 on the award and general rules for the execution of concession contracts. These laws and decrees are adopted
at federal level and apply throughout Belgium. They largely transpose the European Directives 2014/23, 2014/24 and 2014/25 applicable to public
contracts (classic and special sectors) and concessions, which have been transposed in all Member States.
88

In the absence of the principle of free access to the network, the network operator should conduct auctions to select the supplier and producers. All
maintenance or ancillary service contracts should also be subject to a competitive tendering procedure.
89

Nothing prevents public authorities which decide to entrust activities to private persons from making them partially subject to public procurement
legislation.
90

Article 96 of the Belgian law of 17 June 2016 on public procurement. This provision is a verbatiml transposition of Article 8 of Directive 2014/25/EU
of 26 February 2014 on procurement by entities operating in the water, energy, transport and postal services sectors. This provision only applies to
heat. It must therefore be deduced that contracts in connection with cooling networks fall within the classic sector.
91 "In-house" and cooperation

contracts are not subject to public procurement regulations. There are also a number of exceptions provided for in Article
28 of the Law of 17 June 2016 on public procurement.
92 Public authority refers

to the State, regional or local authorities, bodies governed by public law or associations formed by one or more such authorities
or one or more such bodies governed by public law.
93

Refers to any undertaking carrying out an activity in the special sectors (Articles 96 to 102 of the Law of 17 June 2016 on public contracts) over which
the public authorities may exercise directly or indirectly a dominant influence by virtue of ownership, financial participation or the rules that govern it.
Dominant influence is presumed when they directly or indirectly hold the majority of the capital of the undertaking, or have a majority of the votes
attached to the shares issued by the undertaking.
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activity is entrusted will be exempted from the public procurement rules only if it meets the following cumulative
conditions:
•
•
•

less than 50% of the financing of the undertaking's activities comes from public funding;
public authorities do not have a decisive influence in the management of the undertaking ;
the undertaking does not benefit from special or exclusive rights granted by a competent authority by means of
any legislative, regulatory or administrative provision having the effect of reserving to the heat-related activity
to the undertaking, and substantially affecting the ability of other entities to carry out that activity.

Finally, it should be noted that public procurement rules are applicable upstream, when the administration decides to
externalise its heat activities and entrust them to a public or private company, either by contract or by concession.

c) Remuneration of managers and employees
The remuneration of managers and personnel within the administration is regulated by various laws depending on the
kind of public authority. There are limitations on the remuneration of managers for certain public law companies such as
intercommunales and entreprises publiques. However, in Belgium there are no limitations on the remuneration of
directors of companies with capital or public funding. Having more leeway in the remuneration policy could contribute
to attracting high-level profiles needed to carry out DHC activities.

d) Obligations in terms of good administration and good governance
Unless provided otherwise in its organic law or its articles of association, a private legal person governed by public law is
in principle exempt from the administrative obligations such as the formal motivation of individual acts 94, access to
administrative documents95, the organisation of mediation services or absolute equality of treatment between customer

94

See Law of 29 July 1991 on the formal motivation of administrative acts.

95

See Law of 11 April 1994 on the publicity of the administration.
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Appendix E: Analysis of the working of Mijnwater B.V.
and possibilities to develop such a model in Wallonia,
by Bureau d’Experts Ph. Deplasse & Associés S.P.R.L.
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Summary
Following a call for proposals of 21 June 2019, Deplasse & Associés was entrusted with the following assignment:
“SUPPORT FOR THE CAP CONSTRUCTION ASBL CLUSTER FOR THE ANALYSIS OF THE HEERLEN PILOT
PROJECT AND PRODUCTION OF A REPORT FOR THE “HEATNET NEW” INTERREG PROJECT”.
This report is the assignment deliverable and fulfils the main requirements of the specifications, namely “can such
a project be transposed into Wallonia and under what conditions”?
The city of Heerlen, in the Limburg region in the Netherlands, launched a district heat and cold distribution network
pilot project fifteen years ago. As the city is located in a former coal mining area, where there are currently a large
number of abandoned flooded mines. As the water present in the flooded mines is maintained at a constant
temperature by the geothermal gradient, it represents a source of heat and cold that can be used to supply buildings.
Initially, the Heerlen network simply provided heat and cold to the buildings connected to the network.
But the limits of this model rapidly become apparent, in particular because of the gradual exhaustion of the source
and the focus of the project shifted to a network for exchanging heat and cold between connected buildings. Heat
was transferred between the network and buildings using heat pumps, as soon as an user consumes heat, the
pump it reinjects cold into the network (and vice versa). This cold or heat reinjected into the network can then be
used by another user, and if that is not the case, it is then reinjected into the mines for longer term storage (interseason).
As the ranges of temperatures used for the provision of heating and cooling are “temperate” (28°C for hot water
and 16°C for cold water) the distribution related losses are substantially limited. But these temperatures also make
it possible to integrate sources of renewable and waste heat into the network. These various points make the
Heerlen project the first fifth generation heat network to reach such a scale.
The Heerlen network currently makes it possible to reduce the CO2 emissions of the buildings that are connected
to it by 65%. The gradual integration of renewable electricity will result in a reduction of the carbon footprint, with
carbon neutrality as the final objective.
Many factors have facilitated the implementation of this project, including inter alia the technical skills of the team
that designed the installations, nut also the commitment of the local authorities to the project, the Dutch energy and
legal context, as well as the availability of local and European funding. These factors taken together have made
this project a success, not only technically but also commercially/financially.
This type of heat network, based on exchanges of heat and cold between connected buildings and using abandoned
flooded mines for long-term storage purposes, represents an innovative technology that has numerous potential
applications, in particular in Wallonia. The presence of abandoned mines that have been flooded in Wallonia (more
specifically along the Sambre and Meuse), combined with the current energy transition and similar objectives of
reducing CO2 emissions, represents a context favourable for the development of projects similar to the Heerlen
project.
As the success of this project is the result of years of work and adjustments, numerous lessons can be learnt from
it, and certain pitfalls can be avoided. Additional studies will be necessary to establish an action plan with the aim
of transposing this type of project, in particular regarding the availability of resources and heat and cold demand
near to potential resources, but there are very real development opportunities.
We will see however that the Dutch and Walloon contexts differ in some aspects, but other factors are common to
both regions. The transposition of this successful project from one region to another is therefore not a trivial task,
but some adjustments, not only at legislative level, but also at administrative and promotional levels, can make it
feasible.
We take the opportunity of this report to review the legislative aspects of geothermal energy in the Walloon Region.
The development potential of this type of project is therefore very real, in particular for the achievement of the
objectives of reducing CO2 emissions, and therefore merits serious consideration.
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Introduction
On 11 May 2019, the highest level of CO2 in the atmosphere on earth since the beginning of mankind was recorded.
A count of 415 parts per million1 (PPM) in the atmosphere was recorded, that is the highest ever threshold measured
in earth for 3 million years2. The climate emergency inherent in this increase of CO2 in the atmosphere therefore
requires an effective response involving a drastic reduction in greenhouse gas emissions in the coming years.
This reduction requires alternatives to fossil energies to be put in place in all domains, including for the heating and
cooling of buildings. The residential sector alone represents almost 14% of greenhouse gases in Wallonia. Making
the energy consumption of our buildings greener is therefore one of the great challenges of tomorrow3.
In the city of Heerlen in Netherlands, Mijnwater B.V. took over an esco from the municipality of Heerlen. The
objective of Mijnwater is to connect building in the city of Heerlen on it’s heating and cooling network. This project
relies on the geothermal resources of former coal mines under the city to supply a fifth-generation heat and cold
network. As this project uses a renewable heat resource that considerably reduces greenhouse gas emissions, it
is relevant to analyse it and study its potential transposition in Wallonia with a view to achieving the region’s
greenhouse gas reduction targets.
In order to reduce its impact on global climate change, Belgium is committed, via the signing of the Paris Agreement
and the implementation of the country’s climate energy plan, to reducing its greenhouse gas emissions. The heating
of buildings alone represents around 20% of these emissions. Therefore, the reduction of the carbon intensity of
this sector is a major challenge for the future. In addition, as Belgium does not have any natural gas resources, it
is currently fully dependent on imports of such gas. It is therefore necessary to develop alternatives to this in
anticipation of the increasing scarcity of this resource and the resultant increase in prices.
Therefore, the aim of this study carried out at the request of the Cap Construction ASBL Cluster is to provide hard
evidence in order to enable politicians in Wallonia to determine the advantages of the Heerlen project and the
feasibility of transposing such a project in Wallonia.
This report will therefore examine the technical and legal feasibility of such a transposition in Wallonia. However,
given the limited information on the cost-effectiveness of the project we will not be able to make a judgement on
this aspect. Nevertheless, we would be prepared to carry out a specific study on this aspect on the basis of recent
data acquired in the various calls for proposals in which we have participated.
To comply with the target determined in the Paris Agreement and the climate energy plan, Wallonia must develop
geothermal energy as a renewable heat resource. As geothermal energy on mining sites represents a resource
that is potentially available in Wallonia, the implementation of projects similar to that of Heerlen is therefore a means
of achieving this target essential for the development and future of the region.
For the purposes of this study, a research plan was put in place, consisting of several phases, with first of all the
collection of data and studies already carried out on the subject and the related points. Several meetings with key
stakeholders in the Walloon ecosystems were organised in order to identify specific points of interest to be
addressed as part of the study on the transposition of this successful model from one region to another.
To identify the factors that contributed to the success of the Heerlen project, but also to identify the barriers and
obstacles encountered during its implementation, an on-site visit and interviews with the various local stakeholders
and participants were organised. These enabled us to collect data from different perspectives, from the point of
view of not only the operator, but also the local authorities and end consumers.
1

co2.earth/daily-co2

2 Atmospheric Carbon Dioxide Concentration Across the Mid-Pleistocene Transition, Bärbel Hönisch, N. Gary Hemming, David Archer, Mark Siddall, Jerry

F. McManus. Science, 19 Jun 2009, Vol. 324, Issue 5934, pp. 1551-1554.
3 PACE 2030
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The data collected were then analysed on the basis of the bibliographic resources previously collected and on the
consortium’s experience in this domain.
The objective of this report is therefore twofold. Initially, it will be to determine the advantages of a project such as
that of Heerlen in order to reduce greenhouse gases and reduce dependency on imports of fossil energies, and
then to highlight the factors that made its implementation possible. Once this analysis has been completed, we will
then examine the feasibility of transposing such a project in the Walloon Region, and determine the measures that
could optimize such a transposition.
In this report, we will start by defining the relevant context. We will address the general problem of the reduction of
greenhouse gas emissions, and the definitions of the various concepts addressed.
We will then address the energy issues and the characteristics of the energy market in the Netherlands. This will
enable us to establish the framework within which the Heerlen project came about. We will then describe the various
aspects of this project by looking at its development over time, as well as the various technical, financial, strategic
and legal factors that have contributed to its success.
Once the characteristics of the Heerlen project have been clearly defined, we will examine the feasibility of
transposing such a project in the Walloon Region. We will therefore begin by comparing the Walloon and Dutch
situations, followed by a state of play analysis of geothermal energy and heat networks in Wallonia, as a
presentation of various measures that could facilitate the development of geothermal energy by/and heat networks
in Wallonia.
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BACKGROUND AND CONCEPTS
General context

1.1.

In a world where energy needs are increasing and where fossil energy sources are becoming scarcer and are the
source of atmospheric pollution that has an impact on health and on the climate, there is growing awareness of the
need for alternatives to these polluting energies. Against this backdrop, the development of these clean energy
resources is flourishing, especially as these are renewable.
Geothermal energy, a clean and renewable energy

1.2.
1.2.1.

Definition

Geothermal energy is defined as “energy stored in the form of heat beneath the surface of solid earth”4. In fact, the
deeper we go beneath the earth’s surface, the higher the temperature. This phenomenon is known as “geothermal
gradient” and corresponds on average to an increase of 3°C every 100m. This geothermal energy can potentially
be captured via the circulation of a fluid, naturally present (water table) or injected, under the surface. This fluid will
then heat up (capture the energy present), and by bringing it to the surface, we can extract the thermal content
stored, which can be used directly for thermal needs, or can be partially converted into electricity.
There are several different types of geothermal energy depending on the way in which the fluid will be used (directly
or indirectly), its temperature (very low, low, medium or high), its original depth (surface or at depth) and the energy
contained in the fluid (very low, low, medium or high)5.
The differentiation is generally made between:
-

Very low-temperature geothermal energy: the heat-transfer fluid (water or
air) is captured at temperatures below 40°C. It is drawn from the soil
surface layers at depths of generally between 10 and 1,000m. This
geothermal energy is generally used for heating, cooling and supplying
domestic hot water to buildings, but generally requires the use of heat
pumps. It is the type of geothermal energy that is used in the Heerlen
project.

Figure 1 Source BGRM

-

Low-temperature deep geothermal energy: the fluid (water) is captured at
greater depths, generally between 1,000 and 2,500 m, and its temperature is
therefore higher, between 30°C and 90°C, and this heat can be used directly
for heating via the use of heat exchangers. It is this type of geothermal energy
that is used for the Saint-Ghislain heat network.

Figure 2 Source BGRM

4
5

DIRECTIVE 2009/28/EC
BRGM : Bureau de Recherches Géologiques et Minières
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Medium-temperature deep geothermal energy: the fluid (water or wet steam)
is captured at depths of between 2,500 and 5,000 metres at temperatures of
between 90°C and 150°C. As the quantity of energy present in the fluid is
higher, this can be used as both a heating source and can also be partially
converted into electricity. It is this type of geothermal energy that is used on
the Mol drilling site.

-

Figure 3 Source BGRM

High-temperature geothermal energy: this type of exploitation of geothermal
energy is based on the presence of magma pockets near the surface. This
fluid is captured in the form of steam at high temperatures (above 150°C)
and can be used to supply heat and produce heat. This type of geothermal
energy is not present in Belgium, because of the absence of magma fluids in
the country.

-

Figure 4 Source BGRM

Availability and renewable character

1.2.2.

Geothermal energy has many characteristics that make it an energy that has substantial potential for the future,
whether as a source of heat or for transformation into electricity.
It has the advantage of being available round-the-clock throughout the year, regardless of the weather. In addition,
it is virtually inexhaustible and its development does not produce greenhouse gas and has only a very limited
environmental impact.
These characteristics make it a source of energy for the future, in which government investment can create
significant added value. Being a pioneer in this type of technology helps to boost research and innovation and can
be a major source of jobs and income for the future.
1.3.

Heat networks, source of reduction of greenhouse gas emissions

1.3.1.

Definition

A heat network, also referred to as a district heating network, is a system of central heating at the level of a group
of buildings, a district, or even a city6. A heat network therefore consists in supplying a group of buildings using a
centralised production system using a boiler shared between these buildings. Its aim is to provide heat to the
buildings for heating, domestic water, industrial processes or other purposes.
1.3.2.

Heat networks as tools for reducing greenhouse gas emissions

Heat networks have been identified as a means of contributing to the reduction of greenhouse gases, since these
networks make it possible to recover: waste energy (energy recovery units, plants, etc.), geothermal energy, solid
6

International review of district heating and cooling, Sven Werner, Energy 137 (2017) 617e631
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biomass (pellet, cogeneration, etc.), and other sources of green heat. Therefore, the CO2 impact of the sector is
increasingly favourable, and can be improved even further by adding other low carbon sources7.

Figure 6 Change in the CO2 content of heat networks
(SNCU 2019)

Figure 5 Renewable and recovered energy used by heat networks
(SNCU 2019)

As these graphs shows the CO2 footprint of heat networks has decreased sharply in recent years8, in particular
through the integration in these of an increasingly large share of renewable energies. These networks are spreading
in Europe, and Wallonia has a significant development potential, but a series of bottlenecks still need to be
addressed in order to enable this development to move up a gear.
Spurred on by the European Union, successive governments have put in place the legal framework (heat networks
decree, geothermal guarantee fund, energy communities, etc.). However, as we will see, a lot of work still needs to
be done for the development of such networks.
1.3.3.

The different generations of heat networks

The principle of a heat network, consisting in transporting heat to buildings to heat them, is an old concept, but in
respect of which the techniques used have changed over time, and several generations of heat networks have
followed one another9.

PNUE, réseaux urbains de chaleur et de froid, libérer le potentiel de l’efficacité énergétique et des énergies renouvelables
SNCU : Syndicat National du Chauffage Urbain
9 H. Lund et al. / Energy 68 (2014) 1e11, 4th generation district heating,
7
8
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Figure 7 Generations of heat networks (Source: Lund et al. 201410)

1.3.3.1.

1st Generation District Heating & Cooling (1GDHC) Network

The first-generation district heating & cooling network was based on the hightemperature distribution of steam (200°C) in uninsulated pipes (concrete) for the
purpose of a local heating network.

1.3.3.2.

2nd Generation District Heating & Cooling (2GDHC) Network

The second-generation district heating & cooling network is based on pressurised
superheated water (>100°C) as a heat carrier, for the purposes of urban heating.

10

Lund et al., 4th generation district heating (4GDH) integrating smart thermal grids into future sustainable energy systems, 2014
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3rd Generation District Heating & Cooling (3GDHC) Network

1.3.3.3.

The third-generation district heating & cooling network is based on a network of distribution
through insulated pipes, with compact sub-stations, and the introduction of a system for
monitoring the heat distributed. The heat temperature is lower than in the previous
generation (lower than 100°C). This is the case in particular of several existing Belgian
sites, such as the F site in Saint-Ghislain and that of UCL in Woluwe.
4th Generation District Heating & Cooling (4GDHC) Network

1.3.3.4.

The fourth-generation district heating & cooling network is based on the distribution
of heat at a lower temperature (<60°C) to buildings with low energy needs (heat
insulated). The distribution network uses a customer driven smartgrid, which
matches energy sources (which may be decentralised) with distribution and
consumption. The reduction of the distribution temperature allows the use of lower
temperature heating sources, which facilitates the integration of renewable heating
sources (solar, biomass, cogeneration, etc.) in the system.
5th Generation District Heating & Cooling (5GDHC) Network11

1.3.3.5.

The fifth-generation district heating & cooling network uses low-temperature water
(<35°C) to provide hot and cold simultaneously. The network’s low temperature
facilitates the use of waste heat from industry and the service sector, as well as
that from low-temperature renewable energy sources. One of the major
innovations of this fifth-generation district heating & cooling network lies in the fact
that the various parties connected to the network can simultaneously exchange
heat and cold between them. This, combined with large storage capacities, results
in a network whose sources of heat and cold are no longer the cornerstones of
the system.
1.3.4.

HeatNet NWE project

Interreg HeatNet NWE is a project supported by the European Regional Development Fund (ERDF). Its objective
is to respond to the challenge of reducing CO2 emissions in North-West Europe, via an integrated approach
intended to integrate renewable sources of heat with low CO2 emissions, in particular fourth generation district
heating & cooling networks. To that end, six heat and cold pilot projects are being supported and analysed in the
United Kingdom, Ireland, Belgium, France and the Netherlands.12

11

S. Buffa et al. Renewable and Sustainable Energy Reviews 104 (2019) 504–522, 5th generation district heating and cooling systems, a review

12

nweurope.eu
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THE DUTCH ENERGY SITUATION AND THE MIJNWATER PROJECT IN HEERLEN
2.1.
2.1.1.

Energy issues in the Netherlands
Heat carrier

Historically, natural gas was for many years the main heat carrier in the Netherlands, because of the country’s
significant reserves. In 1959, a natural gas field with reserves of 2,820 billion m³ was discovered in the province of
Groningen, in the North of the Netherlands. The existence of this natural resource in the country has led to natural
gas being used as the main energy carrier for buildings and industry in the Netherlands.13
However, the development of gas gradually resulted in reservoir pressure depletion, with as a consequence surface
subsidence, increased seismic risk and damage to surface areas (stability of buildings). These seismic events were
observed in the 1980s, with an increase at the beginning of 2000 (29 seismic tremors in 2011).
In 2018, this situation forced the Dutch authorities to decide to phase out the use of gas in Netherlands, initially in
2030, very probably earlier (towards 2025).
Alternatives are therefore being developed to offset the end of this production, with the aim of avoiding dependency
on gas imports from other producer countries. In this context, heat networks, which already represented 4.4% of
the supply of heat to Dutch households in 2017, are seen as one of the solutions to this problem.

Figure 8 Proportion of the various heat carriers in the Netherlands
(Source: euroheat.org)

2.1.2.

Energy transition and CO2 policy

As part of the planned low carbon energy transition, the Dutch target is to reduce the CO 2 emissions of residential
buildings by 80% by 2050 (COP21). This policy is ambitious, but some municipalities, such as the conurbation 14 of
Parkstad, are going even further. The latter has put in place the PALET (PArkstad Limburg Energie Transitie) plan
with the aim of achieving carbon neutrality by 2040.
Alongside the above measures, the Netherlands has decided to establish an ambitious policy of phasing out the
use of gas for residential use by 2050, as part of a low carbon energy transition approach intended to reduce the
CO2 emissions of residential buildings by 80% by 2050 (COP21). This goal of abandoning the use of gas for
domestic use will be offset to a large extent by going all-electric (via the use of heat pumps), but also by connecting
dwellings to district heat networks.

13
14

Euroheat.org
Grouping of several cities within the same geographic unit
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The abandonment of gas as a heat carrier is therefore moving the Netherlands to a system where the main heat
carrier will be electricity. This transition will increase electricity demand, with the risk of a fivefold increase in the
electricity grid load.
Heat networks are therefore a good alternative to ease demand on the electricity grid. Up to 3 million homes are
estimated to be powered by a heat grid similar to that developed by Mijnwater15.
2.1.3.

Typology of consumers
Domestic

2.1.3.1.

Typically, Dutch users use gas for heating, domestic hot water and cooking purposes.
The difficulty of the energy transition for these users therefore lies in switching from gas to all-electric (e.g. induction
cooking). Domestic users generally support energy saving measures, such as insulation (windows, walls, etc.) and
are willing to generate their own renewable energy (solar), but the costs involved in these measures remain the
main decision-making factor.
Businesses and offices

2.1.3.2.

The biggest businesses, offices and buildings traditionally use gas for heating and electricity for air-conditioning.
They are often less focused on sustainable energy
However, there are incentives to encourage consumers to modify their heat supply, in particular no longer needing
to maintain and manage their energy facilities, an end to dependency on fossil energies and further price increases,
the use of residual energy (heat emitted by supermarket refrigerators or data centers), and the possibility of
satisfying environmental requirements.

2.2.
2.2.1.

Presentation of the Mijnwater’s project in Heerlen
Location

The municipality of Heerlen is located within the conurbation of Parkstad, in the Dutch province of Limbourg. It is
located in a coal mining area whose coal resources were extracted up to the 1970s.
2.2.2.

History

2.2.2.1.

Origin of the project and the city’s mining past

As the sub-surface coal resources were mined during many years, the region has many mine shafts and galleries
that are currently flooded. In 2003, an employee of the municipality of Heerlen, the energy and sustainability
coordinator Elianne Demollin-Schneiders, came up with the idea of using this mine water as a source of heat for
buildings. Once the feasibility studies had been carried out, an estimated reserve of 8 million m³ of water was
located in these former cold mines. As this deep water is naturally heated by geothermal features, it is therefore a
potential source of thermal content, and this geothermal potential has been estimated at 7,026 TJ/per year in
Heerlen, which is the equivalent of the average annual consumption of around 1,000 Walloon household, or the
energy released by burning ±195,000 m³ of natural gas. However, the potential of the mine water is not limited
solely to heating buildings, because the water in shallower depth strata is colder, and can therefore also be used
for cooling buildings when necessary.

15

Duurzaam tweede leven voor Limburgse mijnen, J. van Bockxmeer
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The municipality of Heerlen therefore decided to launch a pilot project with the objective of supplying the city’s
buildings with heat and cold. That is how the Mijnwater 1.0 project came about.
2.2.2.2.

Mijnwater 1.0

Mijnwater 1.0 is a pilot project, without any specific profitability or development objectives. Its aim was to assess
the feasibility of supplying buildings with heat and cold using the water in former coal mines.
In 2005, five shafts were drilled to reach the reserves of water at the required temperatures. To that end, the
authorities relied on the help of former miners who showed them the best places to drill.
Two of these shafts were used to pump hot water (28°C) at a depth of 700m, while two others were used to draw
cold water (16°C) at a depth of 250m. The fifth shaft was used as a return shaft to reinject water into the mines (at
a depth of 350m) after having extracted the heat or cold. From these shafts an 8 km-long network of underground
pipes was put in place to distribute the mine water to the buildings. This system of pipes used to transport water
from the mines was called the backbone.

Figure 9 Principle and geothermal reservoirs of the Mijnwater 1.0 project

And in 2008, the first buildings were connected, and a surface area of almost 50,000 m² was then supplied with
heat in winter and cold in summer from the mine water, creating the first geothermal mine water facility in the world.
Each building has an installation comprising a heat pump, which enables it to obtain heat (or cold) at the required
temperature according to its needs.
It should be noted that during this stage of the project, the buildings are supplied only with heat in winter and cold
in summer, but never both of them simultaneously. Moreover, there are no exchanges between buildings. It is
therefore still a fourth-generation district heating and cooling network.
However, it was found that this direct use of mien water as a source of heat and cold was gradually exhausting the
mining resources, in particular the reserves of cold water. A new operating method therefore had to be examined,
which gave rise to the Mijnwater 2.0 project.
2.2.2.3.

Mijnwater 2.0: towards a system of heat exchanges between consumers

The transition to version 2.0 of the Mijnwater project involved several essential changes from version 1.0, not only
from a technical point of view, but also as regards the philosophy of the project. It involved the switch from a pilot
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project intended solely to examine the feasibility of an idea (supplying heat to buildings using mine water) to a
possible alternative to gas as part of the energy transition being implemented in the Netherlands.
In this context, it was necessary to increase the number of network connections, but the gradual depletion of the
resources present in the mine water meant that this was not possible, so it was necessary to fundamentally change
the functioning of the system. The project therefore switched from a system drawing thermal energy from the mines
to supply buildings to a system based on the exchange of heat and cold between buildings, with the mines being
used henceforth only for inter-seasonal storage16.
The system is based on the principle of clusters: parallel networks were added to the backbone. They are composed
of a hot water circuit and a cold-water circuit. The heat and cold are exchanged between the backbone and the
cluster’s circuit via a heat exchanger. The buildings are then connected to the cluster’s circuit with which they will
exchange heat and cold via installations including a system of heat pumps.

Figure 10 Principle of the Mijnwater 2.0 project
(1= Hot reservoir, 2= Cold reservoir, 3= Backbone, 4=Cluster, 5=Heat exchanger, 6=Heat pumps)
Source: Mijnwater

René Verhoeven et al., Minewater 2.0 project in Heerlen the Netherlands: transformation of a geothermal mine
water pilot project into a full scale hybrid sustainable energy infrastructure for heating and cooling, Energy
Procedia 46 (2014) 58-67
16
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Figure 11 Heat exchanger between the backbone and the cluster (Source: Mijnwater)

In this configuration, any building that consumes heat on the network will automatically supply cold to it, and vice
versa, it will release heat into the network when it extracts cold from it. This heat or cold reinjected into the network
can then be used to supply other buildings according to their needs. And if this energy is not used by other buildings,
it is then stored in buffer storage tanks on a short or medium-term basis, or is reinjected into the mines via the
backbone for long-term storage (inter-seasonal). The most important component of the system then becomes the
exchange capacities (of heat and cold) between companies, residential buildings and commercial buildings.

Therefore, the use of the shafts may be different: a heat shaft will be used to extract hot water from the mines, while
the other will reinject hot water for inter-seasonal storage. This will also be the case for the cold shafts, and the fifth
shaft which was used initially to return used water is no longer necessary.
This configuration has a significant advantage: it allows the network to supply heat and cold simultaneously, which
means that it can cater for buildings having different heat and cold requirements, or that need to be supplied with
heat and cold simultaneously.
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There are currently four clusters connected to the backbone, to which there are eleven connections for a surface
area of 200,000 m² supplied by the heat network, including 330 apartments.
It is estimated that at the current time around 50% of the heat and cold needs of the buildings are covered by the
exchanges between buildings, with the rest being supplied by the mines, but offset by inter-seasonal storage.

Figure 12 Network of the Mijnwater 2.0 project in Heerlen

Mijnwater 3.0: predictive integration of data

2.2.2.4.

The next step for the project was Mijnwater 3.0.
The principle is a system, based on consumer demand, which recognises demand patterns according to the climate
and past observations. It is therefore be possible to anticipate energy needs based on weather forecasts and
consumer demand. This will make it possible to improve the efficiency of the distribution of hot and cold water, and
better integrate the use of other sources of hybrid energy. For example, heat can be stored in buffers when this
heat is produced (e.g. solar), knowing that such heat will be used later. It is also be possible to adjust the
temperature of buildings according to the activity of their occupants, or take advantage of the high thermal inertia
of buildings to heat them before demand spikes and cut the heat supply of buildings temporarily so that heat is
supplied where it is required.
The use of electricity of renewable origin (via wind farms or the installation of photovoltaic panels) for the operating
of the installation would make it possible to reduce even further the CO2 impact of the network, making it even more
sustainable.
2.2.3.

Legal form and staff structure

Mijnwater B.V. is a public enterprise. It belonged initially to the municipality of Heerlen, and is now wholly-owned
by the province of Limbourg via the Limburg Energie Fonds (LEF).
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This enterprise has around twenty employees, divided between the following roles:
2.2.4.

network design
network implementation
network maintenance
Changes to the decision-making structure over time

The pilot nature of the project means that economic profitability was not the initial priority. The objective was to
check the technical feasibility on a small scale. The technical success of the project during its development points
to its eventual profitability. This potential recently led to a former banker being recruited to consolidate the financial
objective of the project.
2.2.5.

Activities carried out internally vs. externally

The technical development has been mostly carried out internally, while the technical facilities have been developed
externally. Billing of users (owner occupants or tenants) is outsourced to a specialist company.

2.3.
2.3.1.

Technical aspects
Heat supply and exchange system

The heat network developed in Heerlen by Mijnwater is a low-temperature heat distribution network (28°C for the
hot water used as a source of heat). This feature is interesting since it not only avoids a large part of the distribution
related heat losses, but also makes it possible to integrate into the network sources of heat emitting at a relatively
low temperature, such as the heat produced by heat pumps when these produce cold, or waste heat.
In addition, this configuration makes it possible to integrate renewable sources of heat into the system, such as
waste heat from industry or that produced by solar heating panels.
In this configuration, the backbone has a twofold role: it links the clusters, and makes it possible to reinject heat or
cold into the mines for inter-seasonal storage.
Mijnwater 2.0 also integrate an intelligent monitoring system (smartgrid) which takes account of the temperature
required in buildings, the return temperature on the network and the outside temperature to optimise the various
flows of water in the clusters and in the backbone. The system can therefore automatically adjust to consumer
demand so that the only energy consumed is for the operation of the pumps, which ensures a very high level of
network performance.
These factors make the Mijnwater 2.0 project an exemplary model of a 5th generation district heating and cooling
network.
The network is based on three levels that exchange heat between them: the backbone that draws and reinjects hot
(or cold) water from and into the mines. As the water extracted from the mines is corrosive, the materials making
up the backbone must be corrosion-resistant. The piping system is therefore composed of synthetic materials and
stainless steel (type 316). The water is extracted from the mines in a way that ensures that the pressure is at least
equal to 2 bars at the level of the exit points so as to avoid the degassing of the solution gas in the mine water. The
pumping in the mines is therefore regulated by the pressure within the backbone.
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Figure 13 Principle of the Mijnwater 2.0 project
(1= Hot reservoir, 2= Cold reservoir, 3= Backbone, 4=Cluster, 5=Heat exchanger, 6=Heat pumps)
Source: Mijnwater

The cluster grids on the backbone are independent piping systems that carry heat from the backbone to the
buildings supplied by the network and transfer heat between buildings. The heat is exchanged between the
backbone and the cluster grid via a heat exchanger. The mine water is therefore not on the cluster network, which
avoids the need to use corrosion-resistant materials. A single heat exchanger is used to exchange both heat and
cold. It is a pump, located on the backbone side, which sends hot water to the heat exchanger when required by
the cluster, and the resultant cold water is sent to the backbone’s cold-water pipe (and vice versa when the cluster
requires cold). To optimise the exchange of heat, the flows of water on both sides of the exchanger must be
identical. The pumps sending water from the backbone to the heat exchanger are therefore regulated according to
the flow measured at the level of the cluster.

Figure 14 Heat exchanger between the backbone and the cluster
(Source: Mijnwater)

The last level of exchange of heat is between the cluster network and the buildings connected to it. This exchange
is operated via an installation with two heat exchangers supplied by pumps next to the cluster, which enables heat
and cold to be delivered simultaneously to the building. The heat and cold supplies operate independently thanks
to signals from the installations on the cluster side and from the building part. It is important that the network
reinjection temperature is regulated so as not to destabilise the network (the network re-injection temperature is
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moreover one of the connection conditions). The temperature of the return heat must not be too high (<14°C) for
the return line of the heating circuit, and must not be too low (>30°C) for the return line of the cooling circuit of the
building. The installations located between the cluster and the buildings are therefore regulated according to the
temperature. For each building, a system of heat pumps is then used to transfer the water at the necessary
temperature for the building.
2.3.2.

Heat storage

Heat storage is an important element for the operation of the system.
It is necessary in particular to store the excess heat for subsequent use, but also to establish a reserve so as to
smooth demand in the event of a sudden increase in demand (when there are peaks in demand).
Heat storage is divided between several units across different levels of the network and provides for storage on
different time scales.
The mines are the first level of storage. They have a capacity of 8 million m³ and the temperature there is constant
according to the depth (in the absence of external flows), which makes them excellent long-term storage tanks. In
the Mijnwater project, they are used for inter-seasonal storage. The cold from the heating of buildings in winter, and
which is not re-used for other buildings in the network at that time, is returned to the mines to be stored until summer,
when it will be used to cool buildings (and vice versa for the heat produced in summer).

Figure 15 Mijnwater 2.0: Circulation within the backbone and storage in the mines (Source: Mijnwater)

The cluster provides a second level of storage consisting of a 70m³ tank. It levels out changes in heat supply and
demand within the cluster and therefore avoids excessive demand on the backbone and mines reserves.
Thirdly, the buildings are the last level of storage. Each building contains a buffer storage tank of 0.2 m³ for the
building’s storage needs. But the building itself can also serve as a storage place, since if it well insulated it can
retain the heat for a certain period. The buildings can then be heated in advance (for example, a few hours before
the opening of offices) so that this heat is not mobilised on the network during demand spikes (for example, in the
morning for consumption for domestic heating and showering).
2.3.3.

Remote management

The entire network is managed remotely via a central monitoring system. All these installations are inter-connected
via the Internet, which enables them to interact with each other according to the system’s different parameters.
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This remote management system has a twofold role. The first is operational: it enables the various heat exchangers,
pumps and heat pumps to interact, according to supply and demand for heat, so as to optimise the delivery and
storage of this heat. It is also a means of logging these parameters so as to be able to adjust them if necessary,
whether as regards the technical setup or at the level of the installations.
The second role is to monitor the installations. The central monitoring system detects specific errors and outages,
and also makes it possible to rapidly send warning signals to the appropriate service in order to respond rapidly
and efficiently to any system malfunctioning.

Economic aspects

2.4.
2.4.1.

Subsidies
Premises

2.4.1.1.

Initially, the pilot project was financed by the municipality of Heerlen. It financed all of the stages necessary to get
the project off the ground, including for the various feasibility studies, setting up the initial teams and the expenses
for drilling and putting in place the heat network.
More recently, the province of Limbourg has also been integrated into the project funding. In total, the estimated
amount invested by these two stakeholders is between 20 and 25 million euros.
European

2.4.1.2.

Various European programmes have participated in the Mijnwater project, in particular Interreg HeatNet NWE,
D2Grids, Horizon 2020, Life4Heatrecovery and OPZuid.
The estimated total amount of funding provided by these various subsidy programmes for the project is between
25 and 30 million euros.
2.4.2.

Contractual relationship with consumers and pricing
Contract

2.4.2.1.

Mijnwater does not propose a standard contract for the supply of heat and cold to end users. The terms and
conditions governing each connection are discussed beforehand with future users. Several points can be adapted
where applicable. The type of pricing proposed can also be negotiated with the consumer (see point 2.4.2.2).
The contractual terms and conditions depend in particular on:
-

The type of occupation of the building: residential, service, industrial
The building’s heating and cooling needs
The building network’s heat supply capacity (waste heat, heat and cold needs regardless of the season,
etc.)
Whether or not there is green electricity in the building (photovoltaic panels, cogeneration, etc.)

A specific contract for each new connection is established in the light of these factors.
2.4.2.2.

Pricing

The pricing, in the same way as the contractual specifications, varies according to the profile of the connected
building. However, there are some guiding principles.
To be attractive, the price of Mijnwater’s heat offering must be lower than the cost of heat supplied by the dominant
carrier, namely a connection to the gas network with an individual boiler. With this in mind, Mijnwater’s aim is to
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propose an offering whose cost is 10% lower than that of gas (predominant heat carrier). It is to be noted that gas
is increasingly less frequently regarded as the benchmark, and that offerings are gradually more likely to be
compared with an Air/Air or Air/Water heat pump type installation.
The network connection costs are always assumed by the owner.
The pricing of heat consumption can take two forms. It can be linked to the actual heat consumption of the building.
That is the case in particular for residential type buildings and domestic connections.
For service type buildings and connections, Mijnwater prefers to base its pricing on the surface to be supplied with
heat and cold. This pricing per m² avoids the costs inherent in heat metering, and is particularly interesting for
Mijnwater if the building is correctly insulated.
There is no established prosumer pricing model. This is determined on a case-by-case basis.
2.4.3.

Taxation

The only taxation that we have identified is that relating to the deterioration of roads at the time of the installation
of the piping of the backbone and clusters. This is a one-off tax at the time of installation, there is no highways tax.

2.5.
2.5.1.

Strategic aspects
Network connection technical conditions

One of the technical prerequisites for connecting to Mijnwater’s heat network is that the building must be correctly
insulated (if possible, A+++). However, the fact that a building is inadequately insulated is not an obstacle to
connection if the applicant plans to make such an improvement at a later date (during a major refurbishment
project).
This prerequisite is strategic since it reduces the building’s energy demand, and facilitates more connections for
the same heat availability. As some of the pricing models are proportional to the floor area heated (and not to
consumption), it is very much in Mijnwater’s interests that such consumption is as low as possible.
Moreover, low heat demand reduces the size of the heat pumps supplying the buildings and therefore the related
costs.
Lastly, so as not to disrupt the network, it is important that the temperature of the water returned to the network
remains below 15°C. Therefore, a low-temperature heating system is necessary, while it remains essential to
ensure that the building is well insulated (in order to limit the energy required).
Mijnwater owns all the installations up to the building (including heat pump). All other installation (like floor heating
are for the building owner). The fact that Mijnwater owns all of the installations considerably facilitates maintenance,
problem solving, and the management and delivery of heat to consumers.
2.5.2.

Relations with external stakeholders

2.5.2.1.

Relations with the project’s partners

Mijnwater is more interested in developing partnerships than in outsourcing. Their philosophy is based on all of the
stakeholders being committed and responsible for the outcome of the project. They use call for proposals, but the
final selection is not based solely on the price, but also takes into account the partner’s expertise and commitment
to the project.
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Generally speaking, Mijnwater is responsible for planning and design, while the various partners are responsible
for the installation and the implementation of the plans developed by Mijnwater. This modus operandi ensures a
certain consistency in the installations, which greatly facilitates maintenance and problem solving.
Relations with local authorities

2.5.2.2.

As the Mijnwater project was initially undertaken by the municipality of Heerlen, before Mijnwater B.V. was
subsequently purchased by the province of Limburg, the relations between the authorities and Mijnwater have
always been very close. The municipal and provincial authorities are therefore stakeholders in the project, and
relations with these partners are therefore regular and strong.
2.5.3.

Types of procedure used for the conclusion of the various contracts

We were unable to obtain this information during our interviews.
2.5.4.

Factors having convinced consumers and prosumers to participate in the project

2.5.4.1.

Selling points

To overcome any negativity on the part of the various users of the network (seer point 2.1.3), Mijnwater has
developed various strategies and arguments on several levels.
The first of these arguments is pricing. The cost of the heat proposed by Mijnwater is 10% below the price of heat
obtained via a traditional gas installation. However, the price argument generally needs an additional explanation
since the price of the heat generated by the network can sometimes seem more expensive than that produced by
a gas installation, because the purchase and maintenance costs of the gas installation are often forgotten by users,
and only the gas consumption is taken into account by them. It is therefore necessary to estimate the TCO in order
to make an objective comparison.
A second price argument is that of the stability of the price of heat over time. As the heat derived from the Mijnwater
network is not linked to fossil energy prices, apart from inflation, it remains stable over time, unlike the fossil energy
prices which are subject to taxes and excise duties and which will inevitably increase in the future.
Another strong argument is that of the reduction of CO2 emissions as a result of connecting to the network. This
argument is particularly weighty not only for individuals for whom the ecological aspect is important, but also for
businesses that are required to reduce their CO2 impact or face sanctions.
An argument that is sometimes underestimated concerns the absence of roof-top technical installations, since a
connection to the Mijnwater network eliminates the need for chimney pipes installations and roof-top refrigeration
units. The resultant free space can be used for another purpose (terrace, additional floor, etc.) which, in areas
where the value per m² is high, is a powerful argument.
Lastly, the money previously spent on fossil energies is now invested locally. This argument has become even
more powerful in the Netherlands since the announcement of the closure of the Groningen field, and the resultant
need to import gas.
2.5.4.2.

Publicity

In the same way as the challenges of energy transition, heat networks as an alternative to traditional facilities are
often largely ignored by the general public. It is therefore necessary to communicate on these subjects in order to
ensure that potential future consumers are better informed of the ins and outs of the situation.
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Mijnwater communicates with the general public via various channels, in particular by organising information
sessions, meetings with the project’s stakeholders, by setting up a website posting information on the project, via
regular newsletters, and by organising mediation meetings when there are disputes or misunderstandings.
Industrial waste heat and heat demand

2.5.4.3.

Medium-sized and large industrial buildings have a high potential as a source of heat via their residual energy
(waste heat). However, it is often more difficult to convince them to connect to the network, since an intervention
on their production process is necessary to recover this residual energy. It is therefore necessary to find a win-win
solution: so that the prosumer derives some benefit from it, either financially, or through the achievement of
environmental targets or by reducing its production of CO2. Furthermore, Mijnwater needs to be able to achieve a
balance between supplying the necessary energy and collecting the residual energy.
Another difficulty lies in supplying heat adapted to business processes. As it is a low-temperature network, it is very
difficult to achieve the temperatures needed for these processes with this type of network. The potential of
businesses lies mainly in their ability to provide heat or cold on the network (capacity as prosumer) rather than in
their capacity as a consumer for the network.
Once connected these users become a prosumer: a party that receives cold always automatically supplies heat to
the network.
At the time of writing this report, there is not yet any industry supplying waste heat connected to the network, but
the connection of an ironworks with cold needs for its various processes is being studied.

2.6.

Legal aspects

Various pieces of legislation influence and regulate the development of heat networks and the supply of heat in the
Netherlands.
2.6.1.

Gas Act

Because, until recently, the Netherlands had large gas resources, gas was favoured for the production of heat in
buildings, to the point that it was compulsory for buildings to be connected to a gas network if there was one close
to the building.
The planned phasing out of the Groningen field and the ambitious policy of the Netherlands for reducing CO2
emissions and ending the use of gas for domestic heating resulted in an amendment to the Gas Act being adopted
which abolishes this connection requirement and prohibits connection of new houses and smalls companies from
01/07/2018. A new legislation has been settled to create a new, clear and simple regulatory framework for the
Dutch electricity and gas market, based on European law. This legislative package, referred to as “STROOM”
(Streamlining Optimization and Modernization) has been putted in place on may 201517.
2.6.2.

Bouwbesluit

The construction decree (Bouwbesluit) defines the codes to be complied with in the construction sector in the
Netherlands. It clearly defines the standards, in particular those relating to the supply of gas, electricity and heat.
This decree also lays down technical connection conditions to be respected, including the obligations to be
connected to the gas network (repealed) or the heat network.

17

L. Wildeboer et al., STROOM; the new electricity and gas act in the Netherlands, CMS legal 2020
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The various obligations and standards are clearly and unambiguously defined in this decree, so that each of the
stakeholders of the various networks can refer to them to establish technical conditions and rules applying to
network connections.
2.6.3.

Energieakkoord

The energy agreement (EnergieAkkoord) is a plan, established in 2013, between the Dutch government and dozens
of organisations and interest groupings in order to promote energy transition in the Netherlands. The signatories to
this plan undertake to achieve various targets, in particular reducing national energy consumption by 1.5% annually,
with the objective of achieving a total reduction of 100 petajoules (PJ) in 2020. It also aims to increase the proportion
of renewable energy from 4% to 14% in 2020, and 16% in 202318.
2.6.4.

Klimaatakkoord

The Dutch climate agreement (Klimaatakkoord) consists of a series of measures intended to reduce CO2 emissions
in order to comply with Paris Agreement of 2015. This law project, which is due to enter into force in 2021, consists
of a series of measures intended to reduce by 2030 CO2 emissions in the Netherlands by 49% compared with 1990.
One of those measures’ objective is to reach a reduction of 3.4 million tons of domestic CO2 emissions, which
corresponds to disconnecting more than 1.5 million households from the gas network by 2030, for more
environmentally-friendly alternatives, such as heat networks. The target for 2050 is to disconnect more than 7
million households and one million buildings.
A heat fund (Warmtefonds) will also be set up. Between 50 and 80 million euros will be set aside every year to
subsidise the insulation of private dwellings and low-carbon heating installations.
The reduction of CO2 emissions will naturally be based on the gradual phasing out of gas as a source of heat. This
means increasing the network availability of renewable heat. The government’s goal is therefore to withdraw
between 30,000 and 50,000 existing homes form the gas network. Furthermore, from 2021, 75% of new buildings
must not be connected to the gas network19.
Other measures target businesses, in particular the introduction of a CO2 tax for large companies, and a tax
increase on the natural gas used by businesses.
These measures are intended to drive initiatives to reduce CO2 emissions and offer alternatives to gas. Geothermal
energy is also spotlighted in this agreement; the target is that it should represent 50 PJ by 2030 and 200 PJ by
2050.
Municipalities are also given significant responsibilities in this regard. They must establish a plan for the transition
of heat sources, in collaboration with local stakeholders (Warmtevisie), and develop a project to implement this plan
for future renewable energy infrastructures (Warmteplan). The idea is to establish guidelines for the various
stakeholders in the sector (owners, DSO, heat suppliers, municipal authorities and others) so that they can plan
their future developments and investments in a reasoned manner. In this regard, Heerlen is part of the conurbation
of Parkstad, which has developed its own Warmtevisie and Warmteplan.
2.6.5.

Warmtewet

The “Heat Act” (Warmtewet) consists of a series of measures intended to legislate on rules on district heating, the
supply of heat and therefore to heat networks. Its aim is to provide protection to the people connected to a heat
network, whether for businesses or homes, in particular by combatting excessive pricing. For people connected to

18
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a heat network, the lack of choice for heat supplier and, therefore, the lack of competition, easily lends itself to
abuses. Legislation is therefore necessary to establish a framework for this situation.
This Act lays down in particular maximum prices for the heat supplied, the conditions under which user can
disconnect from the network, compensation if the heat supply is interrupted, the regulation of heat metering, the
establishment of a disputes committee, etc.
Therefore, the criteria to be taken into account when calculating the maximum price for heat are clearly defined:
they must be based on the price that the consumer would have to pay to obtain the same heat via another carrier.
2.6.6.

PALET

The PALET (for PArkstad Limburg EnergieTransitie) is an energy transition plan put in place by the conurbation of
Parkstad. It consists of an analysis of the region’s energy situation, as well as proposals for an efficient energy
transition.
As regards the city of Heerlen, it has been estimated that 7,026 TJ of the 7,965 TJ used for buildings can potentially
be supplied by renewable sources, the bulk of which would be solar, but more than 40% could be provide by
geothermal energy. In this regard, it quickly became apparent that heat networks, in particular the Mijnwater project,
represent a conceivable alternative for the supply of heat to buildings as part of the transition to cleaner energy. It
has therefore been integrated into the most recent versions of the PALET, with a new challenge in view: increasing
the scale of the project to other municipalities in the conurbation of Parkstad20.

2.7.
2.7.1.

Roles of the pubic authorities
Roles of the municipality

The municipality of Heerlen has played a key role in this project.
First of all, it was the project initiator: it was a municipal employee, the energy and sustainability coordinator Elianne
Demollin-Schneiders, who came up with the idea of using mine water as a source of heat for buildings. The
municipality then undertook the necessary project feasibility studies and, once the findings of these studies were
available, it then recruited the competent team to implement the project.
The municipality has also participated in the project’s financing, above all during the initial development stages,
when the project did not yet have European subsidies. In particular it financed the feasibility study of the project to
develop the heat contained in mine water, as well as the establishment of the technical teams for the practical
implementation of the project. It was only after these phases that Europe became involved in the financing of the
project. In total, the municipality of Heerlen has invested around 25 million euros in the project.
Lastly, the municipality of Heerlen is also a customer of the network, since several of its buildings are directly
connected to the Mijnwater heat network, in particular a sports centre and several schools. In addition, the
municipality has undertaken that all future municipal buildings will be connected to the network.
2.7.2.

The province’s role

The province of Limburg has not played a direct role in the development of the Mijnwater heat network. However,
it has played an important role in providing information and acting as an energy transition facilitator vis-à-vis the
general public.

20
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This role involves among other things setting up offices open to the public where citizens can find information on
issues relating to reducing both energy consumption and CO2 emissions. The province will also promote the
insulation of buildings by informing citizens of the different prices and grants available for insulation.
In general, in the Netherlands, energy saving incentives are based on subsidies for those that make such savings
and non-energy efficient behaviour is penalised by high energy prices.
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Adaptation of the Mijnwater B.V. model to Wallonia
3.1.

Comparison of the situation in Wallonia and the Netherlands
Identical
situation ?

Situation in the Netherlands

Situation in Wallonia

Determination not to be dependent on foreign energy suppliers
The Netherlands has long been relatively energy-independent via the Groningen
gas field (they also imported gas from Russia to combine it with gas from
Groningen in order to reach a good calorific value). There is a real determination
to remain independent vis-à-vis foreign energy suppliers.

Belgium, and therefore Wallonia, is already heavily dependent on foreign energy
suppliers. In addition, via the capacity remuneration mechanism (CRM), the
dependency on gas for electricity will increase in the coming years.

Presence of geothermal resources in mines
The mining past of certain Dutch regions, and the end of mining, has resulted in
the flooding of shafts and galleries by groundwater. As this water is heated by
geothermal energy, it represents an exploitable healing resource.

Wallonia also has a mining past. Therefore, the same types of situations exist
there, but this issue needs to be studied in-depth. Such a study is being carried
out in part by Vito and UMons at the request of the SPW.

Primary energy ratio (PEB) favourable to heat networks
The primary energy ratio of the heat produced by the Mijnwater’s heat network is
set at 2 in the Netherlands, but there is a project to modulate this value based on
the source of heat. This makes it possible to obtain a favourable PEB (Energy
Performance) certificate, which encourages the installation of this type of heat
carrier.
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In Wallonia, the primary energy ratio of heat networks has been set at 2,
regardless of the source of the heat, which is very detrimental to the development
of this type of project. This situation is very often raised by real estate developers
interested in the matter and results de facto in the choice of gas, where
applicable, or air/water heat pumps in all development districts. This issue was
under review by the previous minister. It is important not to lose sight of it since it
represents a major obstacle.
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Owners of large real estate portfolios
This situation also exists in Belgium (social housing companies, etc.)
In the Netherlands, many buildings have a single owner. This configuration
facilitates exchanges between heat suppliers and consumers, by reducing the
number of participants.

The number of Belgians owning their own home (72% in 2015 but decreasing) is
higher than in Netherlands (66%), but this does not have any real impact on the
choice of network. The complexity depends more on the way in which coownership works (Federal law), since co-ownership management tends to be very
passive unless forced to act because of legislation or an imminent danger to the
building.21

Support of the local and provincial authorities
The success of this project (at least during its initial phase) is due to a large
extent to the support of the local authorities (the municipality of Heerlen) which
has provided financial and logistical support for the project. Without this local
commitment, it is very unlikely that this project would have been implemented.
The province of Limbourg has become one of the project’s stakeholders, in
particular since the purchase of Mijnwater B.V. by the Limburg Energie Fund. The
province of Limbourg sees the Mijnwater project as a technology of the future
which will benefit not only the province, but also the rest of the country, even
internationally. It is therefore an investment that is equally interesting from a
financial point of view.

21

In Wallonia, there are already heat network projects that have been supported
and initiated at local level by the authorities (City of Charleroi ERDF Project, Tibi
Project, Urbeo ERDF Project in Herstal, etc.). It is even the case for the majority
of them (55% according to a TWEED study).
The local authorities are therefore also involved in the Walloon Region. On the
other hand, the guidelines ate regional level are certainly less clear.

ec.europa.eu
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Commitment to moving away from fossil energies as a heat source
The need to find alternatives to fossil energies is a not a problem specific to the
Netherlands. However, the end of the development of the Groningen gas field,
together with the determination not to be dependent on imports, have led the
Netherlands to phase out completely the use of gas as a source of domestic
heat, and therefore to find alternatives.

In Wallonia, there is no such determination to completely stop the use of gas as a
source of domestic heat. However, it is to be noted that this determination did not
exist in the Netherlands at the time of the first phase of the Mijnwater 1.0 pilot
project. In addition, as global reserves of fossil energies are limited, it will be
essential to envisage a transition to other energy resources in the coming years.

Opposition of gas DSOs
During the implementation of the Mijnwater project, the distribution system
operators (DSO) have not blocked the development of the project, probably for
two reasons: at the start of the project, the scale of it did not represent a real
threat for gas DSOs, and the legislation relating to PALET prohibiting the
connection of new buildings to the gas network, the heat network therefore did
not represent a direct competitor for them.

In Wallonia, heat networks are seen by the gas DSOs as an alternative to their
product and therefore as a potential source of a loss of earnings. They therefore
regard heat networks as business competitors.
However, this statement must be nuanced, since in the discussions on the heat
networks decree, the largest DSO in Wallonia took an interest in the matter with a
view to potentially becoming a stakeholder. This point seems interesting since it
would reconcile the environmental interest with the individual interest of the DSO.

Image and public knowledge of heat networks

Except for the regions where heat networks are already established, the general
public is generally unfamiliar with such networks. However, the presence of heat
networks in some large cities (Amsterdam, Rotterdam) gives them a certain
positive publicity.
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In Wallonia, in general, heat networks remain unknown at the current time. They
developed to some extent between the 1930s and 1980s with a view to capturing
the waste energy of steel works, but the gradual disappearance of this activity,
coupled with a lack of maintenance of the networks, means that they tend to have
a poor image (Socageth in Charleroi, Sambreville Network, Intervapeur, etc.).
On the other hand, they have clearly attracted renewed interest over the last ± 5
years among technicians in the sector, developers and maintenance companies.
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There would however appear to be an important need to communicate positively
on the subject if the aim is to get citizens to take an interest in hat networks.
Possibility of making it mandatory to connect to heat networks
During the installation of the Mijnwater heat network, the municipal authorities
imposed this system as source of heat for the domestic heating of new buildings
in Heerlen. In general, in the Netherlands, it is mandatory in almost all cases for
buildings to connect to a heat network is there is such a network within 40m of
the building.

This point is a recurring request from the sector at roundtables on local planning
regulations. Moreover, it is in line with Directive 2018/2001 (protecting investment
by limiting the right to disconnect) subject, as provided for in article 24 of the
obligation for the DSO to accept new suppliers of thermal energy (waste heat,
renewable energy, etc.).

Availability of public funding
The Mijnwater project has benefitted from significant public funding, especially at
the outset, first of all from the municipality of Heerlen, and then from the province
of Limbourg

In Wallonia, there are heat network support mechanisms. They are mainly
investment grants, tax deductions and green certificate mechanisms. The regional
authorities also support heat networks via the allocation of European funding
(ERDF) as is the case for the district heat networks of Charleroi and Herstal.

Significant reliance on gas as a source of heat
In the Netherlands, gas was by far the most widely used source (<90%) for
domestic heating.

22

In Wallonia, the situation is not as homogeneous. The energy source for domestic
heating varies considerably depending on the location and type of building (urban
or rural) and strategies to promote the usefulness of heat networks therefore
needs to be more varied22.

Directive efficacité énergétique 2012/27 – Art. 14 – Stratégie de réseaux de chaleur et de froid alimentés par des cogénérations et des énergies fatales – PWC Deplasse ICEDD
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Proportion of social housing in the real estate stock
Social housing represents a large proportion of Dutch real estate2324 (30%) and
the conditions of access to such housing are flexible: in the event of an increase
in the household income, the household can stay in social housing, but the rent is
adjusted accordingly.
Social housing companies are therefore important contact points when installing
a heat network.

In Belgium, social housing represents a far lower percentage of total real estate
(7%). Social housing companies are therefore less important as a contact point for
the implementation of heat networks.

Determination to reduce CO2 emissions
The Netherlands has a target of reducing the CO2 emissions of residential
buildings by 80% by 2050. The conurbation of Parkstad (which includes Heerlen)
wants to go even further, and wants to achieve carbon neutrality by 2040.

Wallonia is also determined to reduce CO2 emissions, in accordance with the
climate energy plan, which refers to heat networks and geothermal energy.

Sources of renewable energy
The low temperature of the Mijnwater heat network means that it is easy to
integrate renewable sources of energy, such as solar heating panels, wind
power, geothermal energy and waste heat.

This type of heat source is also present in Wallonia. In 2015, it was estimated that
around 8,400 GWh25 of renewable heat were produced in Wallonia (biomass,
solar, heat pumps, geothermal energy)

Bdpeurope.com
oecd-ilibrary.org
25 apere.org
23
24
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Taxation of large companies in respect of their CO2 emissions and gas consumption

The klimaatakkoord defines the taxation of companies having high CO2
emissions. Such measures encourage companies to take steps to reduce their
emissions, for example connecting to less polluting heat sources, which drives
the development of environmentally-friendly alternatives, such as heat networks.

In Wallonia, sectoral agreements enable companies that hit their targets for the
reduction of CO2 emissions in order to obtain financial and administrative benefits,
in particular increased subsidies for energy auditing initiatives, exemptions from
contributions and excised duty reductions2627.
However, there are no repressive measures for companies with excessive CO2
emissions.

Obligation to connect to a heat network

In the Netherlands, it is mandatory to connect to a heat network if there is one
within 40 metres of the building, and this requirement is mentioned in the
municipality’s heating charter.

26
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27
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In Wallonia, this obligation can be imposed via town planning rules. However, for
such a requirement to be imposed there must be the necessary political will. The
idea of a mandatory connection to a heat network is especially interesting in the
light of article 24 of European Directive 2018-2001 which sets out the
disconnection conditions to be respected, in particular the need for an alternative
leading to a significant improvement in energy performance.
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3.2.

Geothermal energy in Wallonia

Geothermal energy has a potential that has not really been developed in the past in Wallonia. Since 2010 there
has been renewed interest in this resource, resulting in new studies on this subject and its potential. Geothermal
energy is moreover referred to as one of the alternatives to fossil energies in the Climate Energy National Plan,
with estimated renewable heat production of 11 GWh in 203028 in Wallonia. The target for 2030 is for 25% of heat
consumption to be covered by renewable sources of heat, including geothermal energy, via the establishment of
heat networks.
To facilitate the development of geothermal energy and provide a framework for such development in Wallonia,
several legislative texts are in the process of being produced or approved. These include a preliminary draft decree
establishing a geothermal energy guarantee scheme, which was approved by the Walloon Parliament at first
reading on 24 January 201929. The aim of this decree is to establish a regional geothermal energy scheme and a
guarantee fund. This guarantee would provide for compensation for projects where the geothermal energy obtained
after drilling is less than the projected theoretical volume.
A subsurface preliminary draft decree is also pending, with the aim of establishing a clear and precise framework
for subsurface activities, including geothermal energy which at the current time is not governed by any regulation.
This decree would establish a clear legislative framework in order to reassure the various stakeholders that have
sometimes been reluctant to enter the market because of the lack of legal certainty. This preliminary draft decree
was approved at first reading by the Walloon government on 6/12/201830.
3.2.1.

Geothermal energy potential in Wallonia

As can be seen on the map below, Belgium is not in an area where high geothermal energy is achievable, because
of the absence of a high level of seismic or volcanic activity on its territory, and the absence of magma movements
in its sub-soil.

Figure 16 World geothermal energy resources. Source: BRGM

To identify more accurately Wallonia’s geothermal potential, a study was carried out by the Royal Institute of Natural
Sciences on behalf of the Wallonia Public Service (SPW – DGO4) in 2011. This study used existing information
and cross-tabulated data from different sources (geological maps, deep boreholes, geological cross-sections,
seismic data, gravimetric data, hydrogeological data, etc.) in order to identify the areas in Wallonia with geothermal
PNEC 2021-2030
Gouvernement.wallonie.be
30 parlement-wallonie.be
28
29
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potential. This potential is determined not only by the presence of subsurface resources, but also by the presence
of potential users of this resource on the surface. Although the electricity obtained from high-temperature
geothermal energy can potentially be transported over long distances, this does not apply to the heat obtained. The
potential users of future geothermal sites must therefore be located close to such sites. Therefore, the density of
the population on the surface was also taken into account for the location of future geothermal energy production
sites in the study carried out by the Royal Institute of Natural Sciences.

Figure 17 Number of inhabitants per km² in Wallonia. Source: INS 2000

As the above map shows, the areas of high population density in Wallonia are mainly concentrated along the MonsLiège axe, and they are therefore areas to be prioritised for the development of geothermal projects.
The soils identified as suitable for the developments of geothermal energy in Wallonia are composed of Devonian
and Carboniferous limestone, these formations being aquifers already recognised and harnessed in geothermal
energy.
These factors have been used to produce two maps representing, on the one hand, the areas of interest for deep
geothermal energy and, on the other hand, areas of interest for shallow to medium-depth geothermal energy.
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Figure 18 Map of areas of interest for as regards deep geothermal energy in Wallonia. Source: enregie.wallonie.be

On this map, an area of interest formed of limestone soil dating from the Devonian and Carboniferous ages along
the Mons-Liège axe, along the geographic formation called the Faille du Midi. This area should therefore be
explored as a matter of priority for the development of deep geothermal shafts. However, a second factor also
needs to be taken into account, namely the cementing which occurs naturally within deep fractures and which will
gradually reduce their permeability and, therefore, their interest in terms of deep geothermal energy.
However, as there is seismic activity in the areas this considerably slows this cementing phenomenon and,
accordingly, these seismic areas are of interest for geothermal development. In Wallonia, three areas of this type
have been identified in the regions of Mons and Liège, and in the Verviers-Trèves (Trier) axis. These three areas
are therefore regarded as priority areas to be explored for deep geothermal energy.
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Figure 19 Map of areas of interest as regards shallow and medium-depth geothermal energy in Wallonia. Source: enregie.wallonie.be

For shallow and medium-depth geothermal energy, Devonian and Carboniferous limestone strata also need to be
taken into consideration as being the geological formations that are of the most interest for this form of geothermal
energy. The above map shows the presence of this type of geological formation along the Mons-Liège axis, going
from Tournais to Verviers. The development of shallow and medium-depth geothermal projects is therefore
conceivable in this region. The presence of a thick layer of Carboniferous limestone, and the presence of a
recognised and exploited reservoir of geothermal energy (Saint-Ghislain) make the Mons region an area to be
prioritised for the development of geothermal projects. Data drawn from soil probes in the Liège region, and the
presence of the thermal site of Chaudfontaine also make the Liège region an area suitable for the development of
shallow and medium-depth geothermal projects.
At the current time, a mission, led by the Royal Institute of Natural Sciences, as part of the DGE-Rollout project, is
currently being carried out in order to establish two seismic reflection profiles within the area between Mons and
Liège. The aim of this mission is to determine the precise structure of the soil so as to better assess the potential
of the subsurface and reduce the risk factors, with a view to developing geothermal projects.
As there was a period in Wallonia’s history of significant coal mining activity, it has many currently abandoned
mines on its territory. The map below contains an inventory of abandoned coal mines, and their depth, in Wallonia.
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Figure 20 Location of the probes of the Geothermal Platform of Wallonia (> 250 m of depth). Geological map of OneGeology

Unfortunately, no study has yet been completed to analyse the geothermal potential of the former mines in Wallonia.
However, a study of this type is currently being carried out by the Flemish Institute of Technological Research
(Vlaamse Instelling voor Technologisch Onderzoek, VITO) in partnership with the Mons University (Umons), on
behalf of DGO4. The aim of this study is to establish the potential of these former mine shafts with a view to
developing a geothermal project, with a coupled heat network similar to the Heerlen project. The findings have not
yet been published, but there seem to be three areas of interest, in the regions of Mons, Charleroi and Liège.
3.2.2.

State of play regarding geothermal energy in Wallonia

At the current time, geothermal resources are only exploited to a limited extent in Wallonia. Two regions have been
recognised as having underground hot water resources: the Mons basin and the region of Chaudfontaine.
The existence of these resources in the Mons basin has been known since 1975, when a geological exploration
probe revealed a source of flowing water (artesian water) at a temperature of 73°C. The idea of harnessing this
resource gradually developed and, in 1985, work began to develop the site. This supplied heating to a 6km district
heating network, supplying a hospital, three schools, a swimming pool and 355 dwellings, with a total capacity of
16.7 GWh.
A project led by IDEA, an intra-communal structure, and financed by Wallonia and Europe (via the ERDF) is
currently being carried out in Mons, with the aim of drilling a geothermal dipole in the centre of the city, to supply in
particular a hospital. The drilling of the two shafts to a depth of 2,500m is due to be completed by spring 2020, with
supply coming on stream in 202331.
There are also two other geothermal shafts in the Mons basin: in Douvrain and Ghlin. The Douvrain shaft releasing
water at 67°C, was drilled in 1979 for geothermal development purposes. The Ghlin shaft dates from 1981 and
today supplies heating to a 40 ha business park, as well as heat for industrial processes, thereby preventing 2,600
tons of CO2 emissions32.
31
32
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There is also a source of hot water in Chaudfontaine (36.6°C) which is used in particular in bottling plant processes.
As for very low-temperature geothermal energy, this has been exploited in various individual heating projects within
“Canadian shaft” type installations. The principle of these installations is to use the underground heat to heat
dwellings in winter and to benefit from the relative cold of the ground in summer to cool buildings, via the use of a
heat pump33.
But to date, there is no large-scale exploitation of low or very low temperature geothermal energy. However, the
aim of the study carried out by VITO in partnership with UMons on behalf of DGO4 is to determine a site for carrying
out a pilot project similar to the one developed in Heerlen.
3.2.3.

Obstacles to the development of geothermal energy in Wallonia

As seen above, geothermal energy is a clean form of energy that has real potential as an alternative to fossil
energies. Accordingly, the limited presence of this technology in Wallonia is symptomatic of the presence of
obstacles and barriers to its development in the region. A study commissioned by the Wallonia Public Service, and
carried out in 2011 by Ecorem S.A., VITO, and the Geological Service of Belgium, has analysed these obstacles
and barriers and has put forward ideas for overcoming them34.
It is not enough to have sufficient scientific knowledge and a suitable legal framework for geothermal projects to be
a success. One of the most important factors for the viability of such a project is its cost-effectiveness. For that to
be possible, it is necessary to ensure that the income generated makes it possible to recoup the significant
expenses involved in installing the facility, in particular investment expenses (exploratory drilling, development
drilling, heat networks), as well as the administrative expenses (permit, risk study, impact study, etc.). There are
many obstacles along the way to successfully implementing geothermal projects and they must be overcome.
The abovementioned study carried out in 2011 has identified obstacles at several levels: legally, financially, in terms
of risks and potential impacts, and at the level of social acceptance.
Legal obstacles

3.2.3.1.

From a legal point of view, the main obstacle is the lack of a clear, specific legal framework established especially
for geothermal energy in Wallonia, whether at the level of environmental and town planning legislation, or at the
level of legislation governing mining activities. Although most activities related to geothermal energy (drilling,
extracting water, etc.) may be indirectly covered by such legislation, the legislative texts do not provide a specific
geothermal framework. However, such a framework is essential to foster and implement geothermal projects, while
limiting and potentially controlling any negative impacts of this type of project.
a. Environmental legislation
At the level of environmental legislation, geothermal projects have similarities with groundwater mining projects.
However, various adaptations necessary in order to establish a clear framework at the level of environmental
legislation have been identified. The main ones are:
-

33
34

A change to the name of the headings of the environmental permit dealing with drilling operations so that
they clearly include geothermal projects.
An extension of the period of validity of provisional environmental permits beyond 12 months to enable
various pilot tests to be carried out, or making renewal easier.
Defining a specific heading for the geothermal reservoir stimulation phase. We will see below that this
geothermal project implementation phase is a potential source of nuisance, and that a specific heading
would be useful to define it.

parlement-wallonie.be
Étude des obstacles à la géothermie profonde, Ecorem, VITO, Geological Survey of Belgium, 2011.
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-

-

The conditions relating to the preservation of the aquifers when extracting groundwater are a problem for
geothermal projects since they specify that the quality of the water must be protected. But during
geothermal projects, the composition of the geothermal waters may vary following injections of surface
water, phenomena of precipitation, or temperature changes. A distinction between water intended (or
potentially intended) for human consumption and geothermal water (unfit for human consumption
because of its chemical composition) could be established so as to have fewer restrictive requirements
for the protection of the quality of the water for geothermal aquifers.
Consideration should be given to the factors to be taken into account in environmental impact studies so
that such studies reflect the actuals impacts of a geothermal project.
Lastly, it would be relevant to have specific headings for the production of electricity and the production
of heat in a geothermal facility.

b. Legislation on mining activities
Geothermal projects have many points in common with mining activities. The extraction of heat from the subsurface
can be compared to the exploitation of a subsurface resource or service. Moreover, geothermal energy falls
explicitly within the scope of mining legislation in many countries. The concept of concessions included in mining
legislation is an important factor which could apply to geothermal projects. It deals with the concept of the ownership
of the substances present in the subsoil, and distinguishes between that ownership and that of surface ownership.
An additional analysis comparing the concept of concessions and permits should be carried out in order to identify
which aspects could be the most interesting for geothermal projects. The potential implications of geothermal
development for surface owners also need to be analysed with a view to examining whether the latter should
potentially be paid a fee.
For the development of geothermal energy in Wallonia, it is necessary to put in place appropriate legislation
integrating a comprehensive, long-term vision of geothermal energy. In particular, a stable framework is necessary
in order to reassure investors, and sustainable management of geothermal impacts is essential for long-term
management purposes.
According to the analysis carried out in 2011, the most reasonable approach would be to integrate geothermal
legislation into existing mining legislation, by including references to environmental legislation as regards
environmental specifications.
Pending substantial legislative amendments to integrate geothermal energy, and in the light of the current legal
framework that can be used to govern deep geothermal projects, it would be interesting to modify some aspects of
current legislation to facilitate a controlled, reasonable implementation of future geothermal projects, by including
the changes proposed here above.
3.2.3.2.

Financial obstacles

The main financial obstacles to geothermal projects are the significant investment costs and the risks associated
with the various project development phases. Geothermal energy requires significant exploration work to locate the
resource, deep drilling operations to reach the resource and the development of installations for its extraction.
These are just some of the many stages which each represent a risk. These risks and their perception by potential
investors are an obstacle to the development of geothermal projects, especially as the highest risks are during the
initial stages of the project, which are among the most expensive. It is important therefore to reduce as far as
possible the different forms of risks by using in particular appropriate scientific and financial tools.
The main obstacle identified is the geological risk, that is to say the risk of not obtaining the projected resources
once drilling has been competed, because the quantity and quality of the resources in the reservoir reached are
insufficient.
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Additional risks also need to be taken into consideration, in particular changes that may occur during exploitation,
such as changes at the level of flows or the composition of the heat transfer fluid, or changes or damages that may
affect the structure of the installations.
To minimise the financial, risks and encourage investment in geothermal projects, several actions are
recommended for the Walloon region:
-

Putting in place financial and guarantee mechanisms to minimise risks.
Developing a database containing full information on soil types and their geothermal potential, as well as
existing geothermal installations.

It is to be noted that the development of geothermal projects similar to that of Heerlen is based on the exploitation
of geothermal reservoirs whose capacity (the volume of mining galleries), depth and location are known. The
geological risk and the additional risks are therefore considerably lower for this type of project.
Obstacles associated with potential risks and impacts

3.2.3.3.

The major geothermal risk, in particular as regards deep geothermal energy, is the seismic risk associated with the
development of the geothermal field.
These earthquakes can occur during different stages of the project, whether during drilling, stimulation, hydraulic
testing or exploitation. Fault and plate movements may have different origins, but are generally caused by
subsurface pressure differences as a result, for example, of pumping and the reinjection of fluid in the underground
reservoirs, which can cause pressure to build up, leading to fault movements and, therefore, to earthquakes. But
the most critical stage in terms of induced seismicity is the stimulation phase, which consists in artificially increasing
the porosity of underground rocks when this is too low, in particular by hydraulic fracturing. This stage is not always
necessary, but is indispensable for the development of geothermal projects in crystalline rocks.
Although the earthquakes resulting from putting in place and exploiting geothermal installations are generally low
in magnitude, they have a very significant impact on public opinion, and can be negative for the image of geothermal
energy in the eyes of the population. That is the case in particular in Mol, where the operation of a deep geothermal
power plant provoked earthquakes in the summer of 2019. As a result, operations were shut down for the time
needed to identify the causes of these earthquakes, which made the headlines35.
To limit the risks associated with induced seismology, the following recommendations have been put forward:
-

Establish a reaction plan
Aggregate seismic and geological data in a database accessible to future project developers
Demarcate areas where the development of geothermal installations is (strongly) inadvisable

It is to be noted that the development of geothermal projects similar to that of Heerlen does not imply either deep
drilling or the stimulation of geothermal reservoirs. The risks associated with induced seismicity are therefore
considerably reduced for this type of project.
Other risks are also associated with geothermal exploitation, including among others the risks associated with
ground movements which may occur because of pressure differences within geothermal reservoirs. This
phenomenon therefore needs to be taken into consideration when developing a geothermal project.
The risk associated with the contamination of the groundwater aquifers and surface water by geothermal water
should also be noted. The water extracted via geothermal exploitation is, by its concentration of dissolved chemical
elements, unfit for human consumption. The discharge of this geothermal water outside its reservoir may be a
source of surface or underground water pollution. The pressure differences caused by exploitation may also

35
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provoke underground water movements which may result in geothermal water entering groundwater tables
containing water potentially fit for consumption.
It should be noted that a project to exploit geothermal resources present in former mines such as that of Heerlen
does not involve surface discharges of geothermal water, and that as the geothermal water circulates freely in
former galleries, the pressure differences in the reservoir are lower than in a traditional geothermal project.
Risk associated with social acceptance

3.2.3.4.

There is always the risk with the development of new technologies that they will be badly perceived by the general
public, for various reasons, including in particular a lack of knowledge of the technology involved and its impact on
the environment or human health, or because of negatives experiences in other regions, or even unfounded
rumours. The approval of the technology being a fundamental requirement for the development of new projects,
social acceptance is a factor that cannot be ignored. This public approval will in particular have implications during
the public consultation stages, for example during permit granting stages. But it also influences the NIMBY (Not in
My Backyard) factor which is very frequently associated with the development of new technologies.
It is therefore important to put in place a proactive information policy targeting the general public in order to avoid
a technology or project having a negative image, that can sometimes lead to them being halted, as was the case
notably for a geothermal project in Basel in Switzerland, which was halted as a result of the earthquakes caused
by its exploitation.
Similarly, the tremors felt in the region of Mol due to the operation of the geothermal power plant there caused
considerable consternation in the local community, and led to the temporary closure of its facilities.
To promote social acceptance, several approaches are conceivable at the level of the region.
-

-

Clear political support avoids showing the seeds of doubt that can be created by governmental
disagreement on the technology. In addition, clear support sends a signal to researchers, businesses
and investors that the investments made today will be supported and valorised in the future.
Putting in place a clear and appropriate regulatory framework enables all of the specific aspects of a
technology to be taken into consideration, and is a guarantee that all of the implications of such a project
have been properly taken into account in order to limit any negative effects, whether in terms of the
environment, safety, or human health.
The existence of administrative instruments of social participation gives citizens the feeling that their
voice has been heard and that they can have an impact on their environment. Obviously, this type of
instrument is only relevant if the opinions expressed are effectively taken into consideration.
Lastly, keeping the community informed via contract points (offices, websites web, etc) facilitates a clear
dialogue with the population and avoids the fake news phenomenon. In addition, knowledge of all the ins
and outs of a technology or a project puts information into perspective.

The existence of pilot projects is an excellent way of demonstrating how a technology or project works in practice.
The development of this type of project therefore showcases a technology to the population and answers their
questions.
3.2.4.

Measures taken to develop geothermal energy and new projects in progress in Wallonia

In the previous point, we referred to various obstacles to the development of geothermal energy in Wallonia. As the
report that identified these obstacles dates from 2011, some steps have bene taken in the meantime or are currently
being implemented to overcome these obstacles.
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Geothermal guarantee scheme

3.2.4.1.

A preliminary draft decree introducing a geothermal guarantee scheme was approved at first reading by the Walloon
government on 24 January 2019.
The aim of this decree is to establish an insurance policy covering the geological risk, that is to say the risk that the
geothermal resource obtained after drilling is not as expected, in order to create an investment climate favourable
to the development of geothermal energy in Wallonia36.
This decree has two sections:
-

The establishment of a regional geothermal guarantee system covering the risk and providing
compensation, where applicable, on the basis of the opinion of a technical committee.
The creation of a geothermal guarantee within the Kyoto fund with a specific budget earmarked for
compensation purposes. To be eligible for such compensation, investors contribute to the compensation
fund via the payment of a premium proportional to the cost of the project.

The regional guarantee will thus cover all of the development drilling expenses, and almost all of the upstream
development costs, that is to say the expenses incurred in order to ascertain whether the actual resource
corresponds to expectations37.
This decree still needs to be approved at second reading by the Walloon government.
Subsurface preliminary draft decree

3.2.4.2.

A subsurface preliminary draft decree with the aim of establishing a clear and precise framework for activities and
installations developing subsurface resources was approved at first reading by the Walloon government on
06/12/2018. As geothermal energy can be defined as the exploitation of subsurface resources, in particular as
regards deep geothermal energy, this decree addresses the provisions relating to geothermal energy as part of the
environmental law, and established a precise framework for it. This preliminary draft decree governs the related
seismological risks, whether upstream of drilling, or concerning the operations relating to production testing. It lays
down several measures and rules to be complied with in connection with a geothermal exploitation project:
-

The organisation of a public information campaign before drilling starts.
The establishment of a seismic monitoring network, at least six months before drilling starts, and during
the test phases and throughout the period of exploitation.
The signing of an agreement between the project initiators and the Royal Observatory of Belgium
(institute with responsibility, among other things, for seismological studies in Belgium) on the subject of
seismic and geodetic data38.
A ban on exceeding a pressure of 100 bars during circulation and reinjection tests.
The reduction of injection pressures at the end of the hydraulic testing so as to rebalance the constraints
within the geothermal reservoir.
The establishment of a seismic threshold, set at a magnitude of 1.5 on the Richter scale, above which
increased vigilance needs to be put in place.
The establishment of a seismic threshold, set at a magnitude of 2.0 on the Richter scale, above which all
operations must be stopped immediately.

This decree would therefore establish a favourable environment for attracting investors that are still reluctant to
enter the market because of the current legal vacuum. The second reading of this preliminary draft decree was
initially scheduled for 14/03/2019, but has been postponed and is still pending.

parlement-wallonie.be
gouvernement.wallonie.be
38 astro.oma.be
36
37
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DGE-Rollout project

3.2.4.3.

The DGE-Rollout project is a European project intended to support the expansion of deep geothermal energy in
North-West Europe to supply high-temperature heat in order to reduce greenhouse gas emissions39. For Belgium,
this project is in progress, under the supervision of the Geological Service of Belgium40, and has several potential
benefits for Wallonia, in particular:
-

Providing the necessary impetus for the development of the deep geothermal energy sector in Wallonia,
by adopting a European approach while responding to the region’s specific needs.
The production of two 2D seismic profiles facilitating an investigation of the deep structure of the subsoil
in Wallonia in areas of strong energy demand.
Enhanced knowledge of the Walloon subsoil in order to better assess future deep geothermal projects
on its territory.
Enhanced knowledge of the Walloon subsoil so as to reduce the risks inherent in the development of
deep geothermal projects and attract national and foreign investors, and improve the scaling of projects.
Géotherwall project

3.2.4.4.

The Géotherwall project is a project initiated by the IDEA (inter-communal body) in Mons, financed by Wallonia and
Europe (via ERDF)41. Its aim is to drill a geothermal dipole in Mons to supply heating to buildings, in particular the
hospital Ambroise Paré, via a heat network. These shafts will be drilled to a depth of 2,500m and drilling is due to
start in 2020. The aim is to obtain a water resource at 70°C with a projected flow of 150 m³/h, and estimated energy
production of 7 MW42. The projected consumption covered by this new renewable source is between 10.5 and 14
GWh per year, which corresponds to the needs of 700 housing units, and would result in an estimated CO2 saving
of 3,514 tons a year.
This drilling will be monitored by Mons University (UMons) so as to collect data covering in particular:
-

Information on the geothermal reservoir, inter alia the petrophysical, hydraulic and thermal properties.
The opportunities and threats relating to the land, on the surface and at depth, with a view to designing
and sizing the geothermal facilities.
Geophysical imaging data obtained through direct observation and measurements in shafts. These will
facilitate the matching of seismic facies and geological structures.

3.2.4.5.

Determining the geothermal potential of abandoned former mines in Wallonia

The aim of this project, carried out by VITO in collaboration with UMons and the consultancy Deplasse & Associés,
is to establish the potential of these former mines with a view to developing a geothermal project with a coupled
heat network similar to that of the Heerlen project. The potential of the various areas has been established by
determining the volume of the potential reservoir and the temperatures potentially reached within it. The study is
ongoing, and the findings have therefore not yet been published, but there seem to be three areas of interest, in
the regions of Mons, Charleroi and Liège.

nweurope.eu
naturalsciences.be
41 Idea.be
42 Idea.be
39
40
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3.3.
3.3.1.

Heat networks in Wallonia
State of play regarding heat networks in Wallonia

There are several heat networks of different sizes in Belgium. Unfortunately, there is no cadastre of heat networks
in Wallonia. The development level of such technologies is therefor quite uncertain.
But more than 100 biomass heat network projects have been studied in six years in Wallonia alone, with the support
of the facilitator43 (this type of projects may evolve towards the collective self-supply of electricity). And it is very
likely that many heat networks have never been identified.
However, a study44 of the Tweed cluster in 2011 identified 35 networks in Wallonia and highlighted the following
elements:
-

63% of the heat networks have a length of less than 1 km.

-

66% of the heat networks generate power of less than 1 MW.

-

More than 55 % are derived from projects initiated by the public authorities (municipalities).

-

Average size of the projects, ±400 KWth.

-

70% of the projects use biomass as their source (biomass-fired boilers, biomass CHP facilities,
biomethanization, mainly of low power units).

-

Several large-scale projects (Gas***-Geothermal energy-Waste heat) of more than 5 MW (Sart-Tilman,
Louvain-la-Neuve, Enerwood).

-

Scarcity of projects of more than 1km and/or integrating more than two consumers.

-

No waste incinerator at this time but a project is in progress for those of IDEA, Tibi and Intradel (Urbeo).

Even if this study is not very recent, it reveals that district heating network have still a significant growth potential.
The existing ones at the time of the study are globally small sized (in terms of length and power), and servicing few
customers. The majority of them are using biomass to generate heat, and those using geothermal energy are
rare/absent.
It is clear that a new study could be very useful to establish an up-to-date cadastre of the district heating
development in Wallonia. But we can already say that a large-scale district heating using geothermal energy from
the mines as heat source, as the one developed by Mijnwater in Heerlen, would be a ground-breaking innovation.

43
44

Source: Rural Federation of Wallonia
Tweed, Réseaux de chaleur en Wallonie, 2011
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Figure 21 Heat networks in Wallonia (Source : Tweed 2011)

In the past, several major, high-capacity heat networks, linked mainly to steel works were present in Wallonia,
including in particular those of the Verviers (Intervapeur), Charleroi (Socageth), Saint-Ghislain and Châtelet.
But the failure to properly maintain some of them, combined with a lack of funding/anticipation for renovation work,
led to some of them being shut down, and created a negative image around heat networks in Wallonia. Other
networks have been maintained and are gradually being renovated, in particular on the university sites of ULg (SartTilman) and UCL (Louvain-la-Neuve and Mons). But there is still a large potential for the heat networks in terms of
meeting heat demand. More than 940 statistical sectors45 in Wallonia have a linear need of heat in excess of 2,000
kWh per year per meter, which is generally used as a reference to identify the cost-effective threshold of a heat
network.
To establish a functional and economically viable heat network, it is important to match demand for heat (for heating,
domestic hot water, etc.) and the supply of heat (waste, geothermal, etc.). The Heerlen project, if it can reach
economic equilibrium, demonstrates that the focus should no longer be solely on heat, but also on cold. The need
for cold (which corresponds to a supply of heat) would balance the exchanges of heat/cold between the network’s
customers.
As the mapping of heat supply is taking clearer shape thanks to the studies commissioned by the Region over the
last 10 years (biomass potential, cogeneration potential, waste energy potential, etc.), the mapping of heat and cold
demand is however incomplete and still to be developed.
We will take stock of the situation regarding the availability of the resource and the mapping of needs in the following
sections.
3.3.2.

Availability of the resource

Heat resources can come from different sources. By cross-tabulating these resources with a map of the density of
heat needs it is possible to identify statistical/geographical spots having a development potential for a heat network
project development. The results of this kind of study can be presented in maps as shown just below.

Source: Ulg 2012 and PWC-ICEDD-Deplasse “complete evaluation of the potential for the application of high-efficiency cogeneration and efficient district
heating and cooling networks” within the framework of the transcription of article 14 of Directive 2012/27/EU.
45
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Figure 22 Relevance of location of heat network supplied by non-native wood (UCL 2010)

The heat resources can be from variable origins, generally, they include at least:
- The availability of biomass.
- High-temperature waste energy.
- The availability of a geothermal resource at mid-depth or deep.
- The availability of gas for high-yield cogeneration.
- The availability of biogas (livestock effluents, biomethanization, water treatment plants, etc.).
- The geothermal energy from former mine shafts and the recovery of gas from mines.
On the initiative of Europe (transposition of Directive 2012/27/EU on energy efficiency), the Walloon Region has
commissioned numerous studies over the last ten years in order to determine this potential. The maps and
illustrations below are some examples of the findings of these studies:

Figure 23 Economic potential of the recovery of waste heat (PWC 2017)
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Figure 24 Energy potential of livestock effluent

Figure 25 Area of deep geothermal interest in Wallonia

These studies have also made it possible to gradually put in place the support and regulatory framework necessary
for the development of this type of network. But there is still work needed to achieve this goal.
3.3.3.

Characteristics of heat demand.

The technical and economic feasibility of a heat network depends to a large extent on density of the sector(s) to
be supplied: with constant thermal features and building usage, a network’s efficiency increases in line with the
connection density of users. If the optimisation or relevance of such a network automatically depends on a certain
intensity of urbanisation (in the same way as dedicated public transport corridors for example), the scheduled
improvement in the insulation of buildings will inevitably reinforce this requirement.
The viability of the heat network increase as the urbanisation is favouring mixed usages within districts: residential
accommodation does not consume heat (or air conditioning) at the same time as a retail outlet or offices. This kind
of configuration will “smooth” the curve of heat needs (over the day and over the year). This smoothing is a positive
element for the economic equilibrium of a heat network. The presence of a few buildings with significant needs
(hospital, swimming pool, shopping mall, etc.) in an area with fewer needs (newer/well insulated housing) is also
very positive for the development of a heat network.
Civil engineering represents, according to the ADEME, approximately 28% of the cost of setting up a district heating
network. Therefore, an area of urban renewal is a very interesting opportunity for putting in place such an
infrastructure. Almost 50% of these civil engineering costs can be avoided when streets need to be renovated:
placing two pipes in an existing district is not twice as expensive.
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Figure 26 Cost repartition of setting a heat network (Source : Ademe 2018)

The most recent study on the potential of heat networks and high-efficiency cogeneration (PWC/Deplasse/ICEDD
2017) highlights a major problem that is confirmed in the energy-climate 2030 plan (December 2018) which
specifies on page 133:
“The estimated technical potential of heat networks is based on a bottom-up approach starting from situations
favourable to the development of a heat network in order to estimate a qualitative potential. At the time of the study,
data are available at the level of the territory of a municipality and they cannot be used to extrapolate favourable
situations at the level of a district or a street, for example.”
There are therefore heat networks in Wallonia but the general public knows relatively little about them (they are
often owned by a public entity for its own needs).
In the next section we will present a SWOT analysis of heat networks which, other than the abovementioned
technical considerations, explains both the interest and relative inertia of the sector.
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3.3.4.

SWOT analysis of heat networks in Wallonia
Strengths

Weaknesses

• Low CO2 emissions: as heat networks integrate
sources of heat of renewable origin, they can
contribute to a reduction of the energy sector’s CO2
emissions. The new well insulated pipes and the fact
that the installations operate at a lower temperature
strongly limit network losses.

• Cost of setting up the network: launching the
project and setting up the installations requires a
significant investment (CAPEX). Although this cost
needs to be kept in perspective given the network’s
lifespan, the amounts involved remain substantial.

• Recovery of waste heat: heat networks recover the
waste heat of businesses to redistribute it to other
buildings. This heat which was previously lost can
therefore be re-used, thus limiting energy waste.
• Alternative to fossil energies: heat networks are
an alternative to heat generated using fossil
energies, especially if the heat provided to the
network is of renewable origin and has low CO2
emissions, as is the case for that obtained from
mines.
• Maintenance costs are lower than for an
individual facility: the pooling of costs involved in
the maintenance of installations results in
economies of scale versus those of individual
installations.
• Destressing for users: the pooling of the supply of
heat enables users to free themselves from
maintenance and fuel supply constraints in respect
of their heating installation.
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• Lack of choice of supplier: the people connected
to a heat network are not in a position to choose their
heat supplier, which some people may find
unacceptable.
• Need for long-term investment: as the CAPEX is
high and the network’s lifespan is long, the time it
takes to obtain a return on investment will be equally
long, which may be dissuasive for investors if their
interests are not supervised/protected.
• Complex projects with numerous participants:
heat network projects involve a large number of
participants, not only at the technical, administrative
and legal levels, but also, and not least, from the
point of view of the number of network users.
• Collective dependency on the network: as
numerous individuals and business are connected to
the same network, in the event of a network failure,
the impact will be felt on a larger scale.
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Opportunities

Threats

• Objectives for reducing CO2 emissions: as
Belgium has ratified the Parris Agreement, it must
reduce its CO2 emissions by between 80 and 95%
compared with 1990. Heat networks offer an
opportunity to achieve these targets. Moreover, the
Air Climate Energy 2030 Plan provides for support
for heat networks from the point of view of green heat
measures46.

• Low price of fossil energies: the current price of
fossil energies is relatively low, especially in the light
of the CO2 emissions they generate. These low
prices are an obstacle to the development of
alternative sources of energy, such as heat
networks.

• Need for an alternative to fossil energies: fossil
energy resources are not inexhaustible, alternatives
to these energy sources must be found before they
run out, but also in anticipation of an increase in their
cost because of the increasing scarcity of such
resources. The preliminary draft thermal decree
specifies that heating and cooling are regarded as a
key sector with a view to reducing carbon intensity.
• Reduction of dependency on energy imports.
• Non-recovery of waste heat: many businesses
produce heat that is currently lost. Heat networks
represent a way of recovering this waste heat, and
therefore the energy used to produce it.
• Presence of flooded mines: as Belgium has a
mining past, it currently has a large number of mine
shafts on its territory, and some were flooded after
their closure. Belgium therefore has a potential
geothermal resource.

• Waste heat not considered as form of energy in
its own right: at the current time, waste heat is not
considered as a form of energy in its own right. Its
non-use is therefore not seen as energy waste,
which impedes its potential recovery, in particular via
heat networks.
• Opposition of gas DSOs: heat networks are
currently seen as a source of financial losses by gas
distribution network operators, and these DSOs
therefore tend to put a brake on the development of
heat networks.
• Difficulty of procedures for obtaining permits:
the multiplicity of heat sources (each requiring a
specific permit), plus the permits and difficulties
relating to the road works necessary for installing
networks make administrative formalities fastidious.
• Unfavourable primary energy ratio: the primary
energy ratio currently attributed to heat networks (set
at 2) is extremely unfavourable for them, and tends
to nip the various projects in this regard in the bud.
• General lack of awareness of heat networks:
there is a lack of awareness of heat networks in
Belgium, not only among the general public, but also
at the level of politicians and the energy sector.
Therefore they are not always considered as a
possibility in various projects undertaken.
• Lack of transparency of public support
Unclear public support could be interpreted by the
citizen as a lack of confidence in this kind of
technologies.

46

Plan Air Climat Énergie à l’horizon 2030 (PACE 2030)
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3.4.

Factors and measures that could facilitate the development of geothermal energy by/and heat
networks in Wallonia

Some simple measures could considerably facilitate the development of geothermal energy by/and heat networks
in Wallonia. We have seen in the previous points that the political class has shown an increased interest in
geothermal energy in recent years, which has resulted in the implementation of various projects and legislation
favouring the growth of this technology. However, some measures could still be taken to develop this technology.
That is also the case as regards the development of heat networks, which is essential for the growth of geothermal
energy, in particular as regards the transport of heat to end users.
Here are some measures that could facilitate the development of geothermal energy by/and heat networks in
Wallonia.
3.4.1.

Change to the primary energy ratio of heat networks

The certification of the energy performance of buildings (PEB) consists in carrying out an overall assessment of the
energy performance of a building using a defined calculation method. One of the resulted obtained at the time of
this certification is the primary energy consumption of the building in question and its installations. To obtain this
primary energy consumption, real consumption is relativized using a primary energy ratio specific to the energy
source used, which takes account all of the transformations necessary, as well as transport related losses before
delivery to the end consumer. The point of those calculation is to place the various energy sources on an equal
footing.
The primary energy ratio of heat networks in Wallonia is currently set at 2, which is very disadvantageous for their
implementation. This is all the more surprising given that heat networks are potentially a source of reducing CO2
emissions when the heat is from renewable sources or waste energy.
In comparison, this ratio is 0.7 in Flanders, and the stakeholders want to see this ratio reduced further according to
the sources of heat fed into the network.
3.4.2.

Creating contact points within the administration

The current limited development of geothermal energy and heat networks in Wallonia is due, at least in part, to a
lack of knowledge of the subject, not only technically, but also from a legal and administrative point of view. Project
initiators may be discouraged by the various obstacles standing in their way, which can lead to potentially viable
and interesting projects being abandoned. By providing assistance, whether at administrative level, or in terms of
technical or methodological advice, the authorities could foster the development of these projects.
In addition, this lack of knowledge may have an impact on legislation, since it is likely that this ignorance is behind
the legislation unfavourable to the development of heat networks, in particular as regards the determination of its
primary energy ratio.
3.4.3.

Taxation of the consumption of fossil fuels

As the prices relating to the consumption of fossil fuels are currently very low, the alternatives to such fuels seem
very unattractive. An increase in the tax on the consumption of energy using fossil fuels would therefore boost the
development of alterative systems, such as geothermal energy and heat networks.
In addition, the financial resources that such a tax would generate could be reinvested in CO2-saving projects, such
as the geothermal projects associated with heat networks.
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3.4.4.

Establishing a system of subsidies for the development of geothermal energy and heat
networks

As described in point 3.2.4.2, a decree establishing a guarantee system is in the process of being adopted by the
Walloon government. However, a system directly subsidizing geothermal projects and heat networks would
obviously foster the development of these by reducing the relatively high cost of putting in place such installations.
3.4.5.

Establishing a system for recovering waste heat

At the current time, a large proportion of waste heat is not reused. This represents a loss of energy that could
potentially be recovered, in particular via a heat network. To promote the recovery of this energy, a system of
recovery bonuses or a tax on waste heat not recovered could be put in place.
3.4.6.

Systematically examining the possibility of installing a network during road works

One of the obstacles to the development of heat networks identified is the high cost of installing infrastructures, in
particular the development of an underground pipe network. One way of reducing the costs inherent in putting in
place a heat network would be to take advantage of planned roadworks to install the necessary pipework for the
heat network. One solution would be to systematically examine the possibility of installing a heat network when
planning roadworks. Moreover, this would be in line with point 5 of article 18 of the Directive 2018-2001.
3.4.7.

Making it mandatory to supply part of the heat necessary for a building via renewable energy
sources.

As the National Energy Climate Plan (PNEC) provides for an increase in the renewable energy share of Belgian
consumption, the introduction of measures making it mandatory to include a proportion of renewable energy in the
heat consumed by buildings would appear to be a concrete means of achieving the plan’s objectives. Furthermore,
this type of measure would help to recover renewable energy, in particular that linked to geothermal energy and
heat networks.
3.4.8.

Involving DSOs in development processes

Renewable energies and their development are too often perceived by DSOs as a source of financial losses.
Generally, therefore, they are not in favour of the development of such networks, and in some cases are even
clearly opposed to them. Yet, as fossil fuel resources are finite, their business sector will have to change in the near
future, and it is very much in their interest to start this transition as soon as possible. Involving them in the
development of heat networks in Wallonia would make them stakeholders in this transition rather than an obstacle.
3.4.9.

Financing the network

As this type of project involve drilling operation, the installation of infrastructure on existing roads, and the numerous
technological installations, involves significant CAPEX. The long payback period can discourage some investors,
especially since the resource is not guaranteed until exploratory drilling has been carried out. Consequently, the
setting up of a geothermal guarantee mechanism would make it possible to pool this risk and make investors less
reluctant.
Another way would be to separate investments linked to the heating network infrastructure from those linked to the
production of heat. The cost of heat transport infrastructure being one of the determining points for the profitability
of a network, the pooling of these costs would improve the profitability of the most expensive projects.
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3.5.

Legal context

In this chapter, we will highlight certain legal issues that may arise during the implementation in the Walloon Area
of similar projects as the one developed in Heerlen. However, an in-depth study by people specialized in energyspecific legal matters is likely necessary.
3.5.1.

Mining and water legislation

Extracting geothermal energy is similar in many ways to the exploitation of mineral resources and could fall under
the scope of the mining legislation. In addition, as the exploitation of geothermal resources involves interactions
with groundwater, water legislation must also be taken into account. If the circuit is of the “open” type, pumping in
a first basin and reinjection in a second one implies significant consequences, in particular at the level of the
chemical composition of the water contained in these basins. But also at the level of the aquifers groundwater
crossed by geothermal installations, for which the water is potentially intended for human consumption.
The water pumped within the geothermal installation can therefore require purification before its reinjection This
operation can be extremely expensive, and harm the profitability of such a project, or even have a negative impact
on the image of this type of facilities for citizens. Also, the potential seismic impact linked to reinjection into the
basement is an issue that can lead to the shutdown of installations (even if geothermal plan in Baudour works for
more than 20 years without any problem).
One way to solve this problem would be to set up a closed water system, with the presence of surface exchangers
allowing heat exchange between the water from the mines (circulating in a closed circuit) and the distribution water
present in the backbone. In that case, mining and water legislation would probably not be applicable.
3.5.2.

Soil legislation.

The installation of heat transport infrastructures (piping) below roads and private grounds implies to refer to the
right of the ground legislating this type of installations. Attention should be paid to the legal owner of these lands,
whether public or private. The installation of the heating network in the public domain may have to be the subject
of a state authorization (road permission) or a state concession, which may involve urbanism charges.
For public land, several competent authorities may be encountered (municipal, regional, national), and for a same
road, there may be several road managers. This “puzzle” of competent authorities is really a brake on development
of heating district network.
Likewise, the establishment of a heating network in the private sector must be the subject of an agreement
(easement, long lease, purchase of land, etc.) with the owners of the lands crossed.
3.5.3.

Heat Network Decree

The heat networks decree, legislating the various aspects relating to the establishment and operation of a heating
network, was validated at first reading in the Walloon parliament, and still needs to be validated at second reading.
This decree provides for specific legislation relating to the distribution of heat via thermal networks, in order to clarify
the still unclear aspects of it.
3.5.4.

Protected customers

Potential protected customers should also be taken into account, namely customers for whom federal or regional
legislation provides protection status.
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3.5.5.

Network property

Regarding the specificities of each of the parts, and in order to split the risks and constraints, it could be interesting
to divide the ownership of the network into 2 distinct parts: the part linked to the production (extraction) of heat (part
connecting the mines to the clusters) and the distribution part (from backbone to buildings). This kind of network
splitting could be done by splitting the funding of these network parts, as mentioned in point 3.4.9. This kind of
funding mechanism could remove some barriers linked to the cost of the network, which will most probably increase
the development of heat networks in Wallonia.
3.5.6.

Statutes of the various stakeholders

Consideration should be given to the legal status of the various actors involved in this type of project. In particular
at the level of the company providing the heat, the network operator, and the consumer/prosumer.
3.5.7.

Network management

The development of a project similar to the one in Heerlen requires the establishment of a network manager. The
management of such a system is relatively similar to that of electricity or gas networks. Therefore, involving the
DSO already present in Wallonia could be interesting, especially as this would prevent them from obstructing this
type of project, which could be perceived as a potential source of income loss.
However, certain specificities linked to this type of network, in particular in terms of supply assurance, imply the
establishment of specific contractual conditions.
3.5.8.

Fare management

It would be important to clearly define the appropriate structure for managing the tariff component of this type of
network. It would seem that at the Walloon level this is part of the competence of the Energy Administration (DGO4),
but a clarification would be necessary. If the tariff management is the competence of Energy Administration, it
ensures that all the tools are in the hands of the minister to support his policy for developing green heat. This could
avoid blocking situations like those observed between the CWAPE and the Ministry regarding the prosumer tariff.
3.5.9.

Invoicing and VAT

Several legal factors must be taken into account in order to set up an appropriate billing system. This is particularly
the case for the situation in which billing is based on consumption, which implies the installation of meters, which
must be calibrated. Work must also be done on VAT liability. Since consumers are automatically suppliers of heat,
the resale of heat to the network must be the subject of a reflection on the value added present. Since large
consumers (and suppliers) are generally taxable businesses, the question does not arise for them. On the other
hand, individuals re-injecting the heat complementary to that consumed are not always so, and a non-discriminatory
mechanism is therefore to be foreseen. For this, compensation seems to be possible: the difference between the
heat consumed and the heat injected could be charged. However, it becomes more complex if the costs of heat
and cold differ, or if a consumer produces more heat than he consumes.
3.5.10.

Heat supplier choice

This type of heat network may appear as not allowing for a choice about the heat supplier. However, the European
Directive 2018-2001 frames this type of infrastructure by allowing the multi-source, and by setting clearly defined
exit conditions.
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3.5.11.

Connection obligation

The obligation to be connected to a heat network is a particularly effective measure for ensuring the development
of such networks. This type of obligation was introduced during the development of the Louvain-La-Neuve heat
network in 1972, with good results. If it is properly managed, with the possibility to opt out on valid grounds
(alternative with the same ecological potential and with financial advantages), it can ensure enough connections to
make the network cost-effective, without appearing despotic or being detrimental to real estate projects in the area
of the heat network. This requirement can be imposed via town planning rules, making a heat network connection
mandatory, but this type of measure requires a strong political will.
In addition, the European Directive 2018-2001 sets forth strict conditions for disconnecting from a heat network.
Point 2 of article 24 allows users to disconnect if the network is not an efficient heat and/or cold network, and point
3 of the same article specifies that users can only disconnect from a heat and/or cold network for an alternative that
improves energy performance.
3.5.12.

Need for implementation of a strong exit strategy

In order to avoid inconvenience due to an unexpected end to the exploitation, it seems necessary to establish clear
conditions governing this exploitation. In the case of a problem which puts an end to exploitation (geological,
hydrological, environmental, seismic or other), the conditions are then defined from the outset, avoiding unexpected
investment losses or recourse to arbitration. In addition, the installation of secondary heat sources (solar thermal,
biogas/gas cogeneration, or other) allows for the supply of back-up heat to the grid, or even the replacement of
mines as the main source of heat if it is no longer usable (for any reason).
3.5.13.

Legal thinking about lifting barriers to the development of this type of network

Certain obstacles to the development of heat networks based on mining geothermal energy could be removed
through the introduction of appropriate legislation.
This is particularly the case for the definition of the primary energy ratio of heat grids, which is currently set at 247,
which greatly hinders the development of such networks. Since the majority of new constructions in Wallonia are
carried out by professional promoters, those will seek to achieve the best technical-financial balance for their
projects. They will then turn to other more cost-effective technologies, even if they are less environmentally friendly.
The modification of this primary energy ratio therefore seems to be a priority for the development of this type of
network.
In order to improve the profitability of this type of network, and thus facilitate its development, consideration should
be given to the decoupling of investments linked to the production of heat from those linked to the transport of heat
(cf point 3.4.9), so as to envisage CAPEX with a new vision.
Similarly, the recovery of fatal heat is not currently cost-effective because of the costs associated with the
installation of heat recovery equipment at heat generating facilities, but also and above all because of the cost of
heat transport infrastructure from the fatal heat source to the heat network. Moreover, since fatal heat is not
considered to be an energy in its own right, the promotion of its use is nearly absent in Wallonia. A support
mechanism for green heat seems necessary so that economic profitability no longer prevails over ecological quality.
Other measures could also be put in place, such as an obligation to supply part of the heat via renewable sources,
or a mechanism for global support of green heat.
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3.6.

Methodology for the development of a heat network using former mines in Wallonia

Putting in place a heat network similar to that developed by Mijnwater in Heerlen is conceivable in Wallonia,
provided that the region adheres to a certain methodology. As a prerequisite it will be necessary to carry out a real
market study, and to take account of the financial and profitability aspects in the development of the project.
It is necessary to build on the experience gained from the Heerlen pilot project, in particular through the direct
development of a heat network using mines for long-term storage purposes rather than as a source of heat and
cold, or as regards the support of the authorities for the project.
In any event, a certain methodology is desirable for the studies to be carried out upstream of the implementation of
the network.
3.6.1.

Identifying sites having geothermal energy potential on mining sites

As the Heerlen heat network is based on the exploitation of geothermal resources and the storage of heat and cold
in former mines, it is necessary to identify the geographical areas where such resources are present in Wallonia.
Importance of the temperature

3.6.1.1.

For the installation of a heat and cold exchange network to be technically possible, the temperature of the heat and
cold sources present needs to be sufficient to be exploitable. As these temperatures are determined by the
geothermal gradient, they are relative to the depth reached during the mining operations. It is therefore necessary
to identify the sites where the maximum depth reached during the mining operations makes it possible to obtain
water that is sufficiently hot to be used as a heating source, but also where the minimum depth makes it possible
to obtain water that is sufficiently cold to be used as a cooling source.
Potential sites must therefore have at the same time a minimum depth and a maximum depth that satisfy these
conditions.
Importance of capacity

3.6.1.2.

The identification of former mines having minimum and maximum depths so as to be able to obtain water at the
necessary temperatures is a good start, but the quantity of water needs to be sufficient to supply a heat network
without the resource being exhausted. The volume of water therefore needs to be sufficient. As this is linked directly
to the ore extracted from the mine and therefore the space left free, it can be determined using data from that
period, showing the volume of coal mined, or the number of seams (or galleries) which were mined at the time.
Mons University, in collaboration with VITO, is currently mapping the mining sites with geothermal potential, which
could potentially be developed to put in place a heat network.
3.6.2.

Identifying heat and cold supply and demand

Once the resource has been clearly identified, it is necessary to examine the consumer aspect of the project, since
consumers are at the heart of the project, and without them the project would be meaningless. However, this is
probably one of the most difficult stages in the implementation of the project, since it involves convincing potential
consumers that are neither especially interested in this type of project nor familiar with the ins and outs of such a
project.
In order to make things easier, it is useful to reduce the number of contacts. To that end, when searching for
consumers for a future heat network, it is interesting to prioritise exchanges with parties that own large areas of
real estate, such as social housing companies, owners of shopping malls, managers of public buildings and large
real estate portfolios, and owners of offices blocks. Once the potential consumers have been identified, it will then
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be necessary to estimate the spatial and thermal density of the future network, and identify precisely the typology
of the network’s future users.
3.6.2.1.

Quantifying the demand for heat and cold

After having identified the mining sites having geothermal energy potential, it will then be necessary to identify and
quantify the heat and cold demand near such sites.
To ensure that such a network is cost-effective, there must be enough consumers connected to it and the heat
demand of such users must be sufficiently high. Similarly, it is necessary to ascertain the needs of the consumers
connected to the heat network so as to ensure that it is correctly sized to establish consistent specifications, ensure
profitability and minimise costs.
One of the difficulties lies in the fact that it is low-temperature network, which implies that the connected buildings
can be heated with these low temperatures, and therefore that they are well insulated. This criterion raises two
issues.
The first is that the quality of the insulation of buildings in Wallonia is not in general sufficient for this type of
heating48. To connect these buildings to the network, a prior insulation campaign would be necessary, and this
insulation is not always possible depending on the type of buildings.
The second difficulty lies in the fact that well insulated buildings will, by definition, consume less energy. To achieve
a certain level of profitability for the heat network, it will therefore be necessary to have a large number of consumers
connected to the network, or connect large consumers to it in addition to small residential consumers.
3.6.2.2.

Determining the spatial density and the thermal density

The presence of potential consumers on the site of a future network is necessary for its development, but these
consumers still need to be located sufficiently close to each other, since the proximity of the network’s users makes
it possible to reduce the size of the network’s installations. This in turn cuts installation and maintenance costs.
Smaller distances between users will also reduce heat losses during transport. The greater the spatial density, and
above all the thermal density, the more cost-effective the network will be.
3.6.2.3.

Identifying the typology of consumers

Quantifying demand is not enough on its own to put in place a heat network that is not only energy-efficient but also
financially viable. The typology of consumers also needs to be taken into consideration, in particular as regards the
temporality of demand, the type of demand and the required temperatures.
The timing of consumer demand varies. For example, domestic users will be more likely to require heat in the
morning and in the evening, whereas an office building will need heat during the day. The age pyramid within an
area also needs to be taken into considerations, since households composed of retirees will not have the same
heat demands as a household composed of workers.
The type of heat required also differs. In general, a residential property will require heat in winter and cold in
summer, whereas a commercial building will require cold on a more regular basis during the year. In addition, the
heat and cold demands of industrial consumers are very specific and must be taken into account on a case-bycase basis.
Lastly, the temperature required for connected buildings also needs to be taken into consideration. A well-insulated
building can be heated at a low temperature, whereas a badly insulated building will require high temperatures to
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heat it. In addition, for the industrial sector, each process requires a specific temperature and the processes
therefore need to be assessed individually.
A varied group of users will make it possible to spread heat and cold demand over time, which reduces the total
energy to be supplied at the same time, and therefore enables more consumers to be connected, provided that
they have different consumption profiles.
In addition, different consumer profiles optimise heat and cold exchanges between users, since if one user needs
heat while another needs cold, they can exchange the cold and heat resulting from their own consumption. The
more consumer demands differ, the more the exchanges between them are efficient, and the lower the demand on
mining reserves.
3.6.2.4.

Identifying users with surplus cold and heat

For a network to function efficiently, the users connected to it must have surplus and/or cold which they can feed
into the network. These users, called prosumers, therefore supply heat or cold to the network, which will then be
used by other consumers on the network. These prosumers are important for the network’s viability, in particular
during periods when demand is relatively homogeneous. For example, in winter, heat demand is high, whereas
cold demand is relatively low. The presence of a prosumer supplying heat to the network will therefore counterbalance this high heat demand.
The integration of this heat, which was previously lost (“waste heat”), means that this “free” resource is injected into
the network. The network therefore requires fewer external sources of heat, which reduces its CO2 impact. It is
important however to remain cautious in relation to the longevity of the industry. As the lifespan of a heat network
is around 50 years, there is a need for companies supplying heat to be present throughout the total life of the
network. Stable heat suppliers over time, such as waste incinerators, should therefore be prioritised.
In the absence of these prosumers, the heat or cold demand that is not counter-balanced by exchanges within the
network will be drawn from the mining reserves, which can lead to these becoming exhausted, as was the case
during the first phase of the Mijnwater project.
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Conclusions
Geothermal energy, coupled with heat networks, represents a solution for the future. These combined technologies
contribute to a more rational use of energy and a reduction of CO2 emissions
The use of water in flooded mines as a source of heat and cold, and for the long-term storage of heat, makes this
combination of technologies even more interesting, since it makes it possible to avoid most of the risks inherent in
deep geothermal energy. It also reduces the use of fossil fuels, responsible for the bulk of the sector’s CO2
emissions. Even if the determination to avoid being dependent on fossil energy suppliers is not as strong in Wallonia
as in the Netherlands the projected end of fossil resources is encouraging the authorities to look at possible
alternatives.
Lessons can be learnt from the Heerlen pilot project. Particularly the viability of a project based on exchanges of
heat and cold, with storage in the mines rather than a direct exploitation of the resource present in the mines. But
it also highlights several needs that provides support for heat network projects. In particular, the need for clear
legislation, the need for investment by the authorities (at both local and national levels) and even the need to
integrate a financial and cost-effective component when preparing the project.
The presence of former mining sites in Wallonia suggests that the development of this type of project could be
feasible in Wallonia. But studies of the geothermal potential of the flooded mines, as well as supply and demand of
heat in the surrounding area, are necessary to ensure the viability of the projects.
There are some differences between the situation in the Netherlands and that noted in Wallonia. The energy context
in the Netherlands, in particular the determination to move away from gas as an energy carrier, has been a major
factor in the success of the Heerlen project. However, as global gas reserves are finite, available stocks will
inevitably decline, which will be accompanied by an increase in fossil fuels prices. The financial weight of gas
consumption in Belgium will therefore become increasingly important. It would therefore be appropriate for Belgium,
and therefore Wallonia, to take advantage of the planned energy transition to grasp the opportunity offered by this
type of innovative project to build a more economically- and environmentally-friendly future. Nevertheless, some
measures need to be adopted with a view to facilitating the development of projects of this type. These include in
particular legislation on the supply of heat and the installation of heat networks. Particularly as regards the primary
energy ratio of heat networks in Wallonia, or the price and low taxation of fossil energies despite their high CO2
impact. These aspects are real barriers to the development of heat networks and need to be revised to put in place
consistent legislation that is favourable for such projects.
As the real estate stock in Wallonia is not particularly well insulated from a thermal point of view4950, an insulation
campaign should be a perquisite to connecting buildings to a heat network, if the network is not to be limited to new
buildings. However, because of the configuration of some old buildings, it is not always possible to insulate them
without incurring excessive costs.
It is also important to increase knowledge of heat networks in Wallonia, not only among citizens but at the level of
the authorities and professionals in the sector. The promotion of this type of project, in particular via successful pilot
projects, would restore the image of heat networks in the eyes of the various stakeholders, which would be a
positive factor for their development. In this regard a project similar to the one carried out in Heerlen would be
interesting to highlight the possibilities offered by heat networks, while at the same time offering an opportunity to
capitalise on Wallonia’s mining heritage.
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Designating contact persons or establishing a dedicated service within the administration, with the aim of informing
citizens, the project’s sponsors, but also the political class about the opportunities offered by heat networks, and
the various approaches and premiums available to develop such networks, would be a factor that could spur the
development of heat networks in Wallonia.
Heat networks using geothermal energy from mines therefore have a cost-effective and environmentally-friendly
potential, which makes them interesting for Wallonia’s future energy development. But a strong political will is
essential in order for this potential to be realised. The significant cost of this type of project requires a long-term
vision, and decision-making on a case-by-case basis according to local parameters.
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WP.T3.D1.6 Guide to governance and business models

Appendix F: Key Success factors (KSF)
Source: Galindo Fernández, M., Roger-Lacan, C., Gährs, U., Aumaitre, V., Efficient district heating and cooling
systems in the EU - Case studies analysis, replicable key success factors and potential policy implications, EUR
28418 EN , doi: 10.2760/371045
Key Success Factors
KSF 1
KSF 2
KSF 3
KSF 4

KSF 5
KSF 6
KSF 7
KSF 8
KSF 9

Description
Adequate
national
policy
and
regulatory environment
Direct/indirect financial support (a)
Focused local policy and coherence
with urban planning
Alignment of interests / Cooperation
maturity (b)
Availability and relevance of local
resources
Continuous and comprehensive project
development (c)
Price
competitiveness
against
alternative energy solutions
Flexible heat and cold production
Combining technical and non-technical
innovation (d)

Target
Policy makers
Policy makers, funding institutions and
donors
Local authorities, housing and urban
development agencies
Policy makers, local authorities, housing
and urban development agencies, DHC
operators, citizens, DH associations…
Local authorities, DHC operators and
suppliers
Local authorities, DHC operators, other
project promoters and consulting firms
Local authorities, DHC operators, other
project promoters and consulting firms
Local authorities, DHC operators, other
project promoters and consulting firms
Policy makers, DHC operators, research
centres

(a)

Direct, such as
i) revenue support schemes to renewable energies and CHP (usually feed-in premiums);
ii) investment subsidies from EU or national funds (incl. regional and local funds);
iii) adapted (long-term) debt funding
Indirect, such as
i) relevant tax incentives (no CO taxes, no VAT, etc)

(b)

Collaboration between DH companies with common heat dispatch and the interconnection with
neighbouring DH grids.

(c)

Relied on a stable cooperation between controlling authorities, developers and advisors, all of which
have been positioned as partners to the project considered as a whole, and not as case-by-case expertise
providers.

(d) Integrated in the tender documents a requirement to create awareness on DHC among its citizens and DHC
consumers through a website, public visits and information on the energy bill about the DHC system
development, CO2 emissions saved and energy efficiency tips.
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Appendix G: Key recommendations for policy makers
Version: May 2018
Authors: Kristina Dely & Peter Schilken (Energy Cities)

Legislative proposals
1. Clear national legislative policies, acknowledging the benefits of district heating need to be in place. These
policies should protect all parties for developed and developing heat networks, including ensuring a fair price
for heat and standing charges, opting out of a network, and an independent mechanism to investigate poor
practices.
2. Analysis of heat and energy system options from a societal perspective and in terms of long-term planning at the moment it is concentrated around short term economics (suited to the political parties’ length of time in
government).
3. Obligatory energy planning carried out at a local and regional level with obligation to evaluate the feasibility
of DH in spatial planning and urban developments. For doing so, more resources and autonomy should be given
to local authorities to develop DH networks.
4. Clear planning guidance and technical standards for DH, including secondary and tertiary distribution,
commissioning, allowing future-proofing.
5. Encourage CHP when building a power plant; it should be an obligation to recuperate the heat.
6. Need for a regulating framework for heat metering, but also for social pricing, unpaid bills, energy security.
7. Ensure that legislation favours, instead of prohibits the use of waste heat. Allow renewable and waste heat
from DH networks to account for the renewable energy requirements in building regulations.

Financial/economic recommendations
1. Low-cost loan facilities, start-up grants or guarantee funds for financing DH is needed in a market where DH
plays a marginal role in heat supply (almost all NWE Europe).
2. Increased carbon tax to allow DH systems using RE and waste heat to be cost competitive. Raise cost of
natural gas for the end consumers in order to lower relative cost of district heating.
3. Incentivise local heat plans favouring district heating, when feasible.
4. Internalise environmental costs on heating by measuring sustainability, and integrating financial and
environmental costs.
5. Harmonise subsidies and increase tax incentives for DH schemes; consider introduction of greater incentives
for connection (or future-proofing) in building regulations, in order to establish proper density of heat demand
to make it profitable.
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Other proposals
1. Prioritize DH in local strategy:
- Create opportunities for the establishment of local heat or energy supply company; moving away from
national energy supply to local energy supply.
- Start construction of heat networks in parts of the city with high density urban developments. Preference for
communal heating should be given over individual heating systems.
- Prioritize retrofitting and connecting of tertiary buildings (especially older and public buildings) by starting
with the buildings that use no renewable energy (or not connected to district heating).
- Heat balancing in heat networks should be encouraged, underlined with studies on heat demand and supply
for today and future forecasts.
- Take advantage of opportunities for "drastic" changes, e.g. very old gas lines, city developments, laying down
fibre optic cables.
2. Engaging local stakeholders
- Continue work on understanding consumer behaviour, consumer protection and best practice and support
better engagement with consumers.
- Better engagement with local stakeholders through a roadmap process that will showcase the heat energy
system; location and sizes of potentials and links between resources and uses.
3. Foster technological development and pilots
- Intensify technology development with storage needs to be made especially regarding possible links with
electrical intermittent renewable energy.
- Increase 4DHC pilots and reward pioneer developers - not ‘presenting them the bill’.
4. Raise awareness and strengthen local governments’ skills and leadership:
- Political courage and consistency; strong political signal from local government will be followed by developers.
- Educating, raising knowledge (esp. legal) of staff at governmental institutions could support shorter
implementation of DH projects. A roadmap could be a solution to overcome that.
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