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Foreword 

This study was made by TNO and DBDH for the JRC with the aim to establish some best practices in the 
planning and construction phases of district heating and cooling networks. 
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1 Executive Summary  

This study aims at gathering experiences and identifying best practices in both the urban planning and 
construction phases for thermal networks (district heating) in the built environment. The lessons learned should 
help local governments and new potential district heating operators in developing new thermal networks or 
accelerating the expansion of existing networks.  

The results of this study are based on eight case studies of thermal networks in existing residential and service 
sector neighbourhoods, since 2015. These cases are geographically spread over the EU, and cover a variety of 
heating technologies.  

Table 2. Overview of case studies. 

Case study Country Year of 

impleme

ntation  

Type of 

district  

Type of 

project  

Owner Previous 

experience 

No. Connections (housing 

units)  

Storvorde near 
Aalborg 

Denmark 2020 - 
2022 

Combined 
area 

Extension Public DH company: 
Extensive 
Municipality: 
Extensive 

Current: 1 800 households  
Extension: 300 households 

Antwerp Belgium 2019-
2020   

Service Area Stand 
alone 

Commerci
al / Public 

DH company: None 
Municipality: None 

At this stage industrial 
clients (up to 3MW). 
Extension (potential): 
40 000 dwellings 

Salaspils Latvia 2018-
2020 

Combined 
area 

Stand 
alone 

Public DH company: 
Extensive 
Municipality: 
Extensive 

172 connections (equals 
approx. 5 000 dwellings) 

Drechtsteden Netherlands 2019-
2025 

Residential 
area 

Extension 
and Stand 
alone 

Public  DH company: 
Extensive 
Municipality: 
Limited 

Current network 
1 296 dwellings and 
4 421 non-residential 
home-equivalents 
Extension (potential): 5 930 
dwelling-eq. 

A2A Smart City, 
Milan 

Italy 2014-
2020 

Residential 
area 

Extension Commerci
al 

DH company: 
Extensive 
Municipality: 
Limited 

Current : 166 000 flat 
equivalents 
Extension: size unknown 

Bruchsal, 
Südstadt 

Germany 2017-
2021 

Combined 
area 

Stand 
alone 

Public DH company: None 
Municipality: None 

2 schools, seniors 
retirement home, medical 
centre, 20 flats 

MPEC, Olsztyn Poland 2019-
2023 

Combined 
area (mainly 
housing) 

Extension Public DH company: 
Extensive 
Municipality: 
Extensive 

Current: 60 000 home- 
equivalents 
Extension: 1 650 heating 
units and 2 500 houses  

Mostoles, 
Madrid 

Spain 2017 Combined 
area 

Stand 
alone 

Commerci
al 

DH company: 
Medium 
Municpality: None 

117 connections (equals 
2 422 housing units) 

Interviews with both the district heating operators as well as with representatives from the municipalities of 
these cases have been performed to learn from their experiences in both phases. Despite the differences in the 
eight cases quite a number of lessons could be grouped in 5 categories of general best practices, i.e. business 
case and costs, governance, social acceptance, regulation, policy and subsidy, and a group of other strategic 
items. These best practices are summarised below for the planning phase and the construction phase 
respectively. 

The best practices can be boiled down to maybe one, mentioned by almost all interviewees: º?j tjpm kg\iidib 
very well and include all relevant parties in a constructive process. Then construction will be easier, and the best 
ntno`h rdgg ]` di kg\^`») Ocdn hdbco jq`mndhkgdat oc` h\di m`npgo' ]po \o oc` n\h` odh` _`hjinom\o`n cjr 
important the planning phase is in creating a successful district heating project. 
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Table 3. Identified best practices for the planning phase. 

Category General best practices  for the 

planning phase  

Context  

Business case 

and costs 

Start planning with large 
consumers. 

This can make the business case and it allows for organic 
growth: first establish a network with large consumers and 
then expand to the smaller consumers. Furthermore, the entry 
level (percentage of consumers who have been contracted 
before construction starts) can be lower. 

Focus on locally available 
renewable energy sources and/or 
waste energy sources. 

Necessary for the heat transition. It was mentioned several 
times that there is still a lot of untapped heat potential. It will 
make a DH network more futureproof. Each location and 
project is different, so the solutions will be different 
everywhere. Look at what is available locally. 

Work together with other utilities. 

This was mentioned several times and it mainly reduces cost. 
Different perspectives: in some cases only when it occurs, in 
other cases this collaboration with other utilities dictates the 
planning of DH. As a sidenote, cases are known in which this 
collaboration has actually delayed the construction of DH and 
increased the cost, so one has to be sure that the planning 
aligns. 

Have a clear risk and responsibility 
package from the beginning. 

Important to do this during the planning phase, to avoid 
trouble during the construction phase and to help in settling 
disputes. 

Visualise the business case from 
the start, including what a change 
in conditions will do. 

Changes are bound to happen, is the business case still 
positive if these changes occur? What can be done to counter 
these changes? 

Governance 

Have a long term heat strategy. 
Do not only focus on one project, but have a longer horizon, 
e.g. for organic growth of a DH network. 

Have an overview of public 
buildings with a large energy 
demand. 

This can give indications on what are good places to start a 
DH network. Can also be extended to include private buildings 
or business parks. Furthermore, these buildings can be seen 
as long-term consumers. 

Social 

acceptance 

Communication prior, during and 
after project execution with local 
stakeholders. 

Ensure people are updated on the process, educate them (on 
sustainability and DH) and make them enthusiastic for DH. 

Involve the local population during 
the planning phase. 

This goes one step further then informing people. Also listen 
to their concerns and take these into account. 

Take away the investment barriers 
for customers, e.g. by leasing the 
heat delivery set. 

High entry-cost, e.g. connection cost, will prevent uptake and 
c`i^` diagp`i^` ]joc oc` ]pndi`nn ^\n` \i_ \ ^dot½n 
sustainability agenda. 

Regulation,  

policy  

and subsidy 

Have a smooth process for 
approvals from the municipality. 

In some cases we saw that communication between 
operators and municipalities was arduous, mainly because 
there were several departments within the municipality which 
had to be contacted. A smooth process will reduce time and 
costs. 

Policy should have a guiding role. 

Both on a national and local level. Both can give subsidies 
and support to make DH possible and have influence on it, 
e.g. renewable heat sources and communication with the 
people. Regulation can also help, e.g. new buildings cannot be 
heated by gas. Local governments should have a long term 
heat plan which can include DH. A positive climate for DH will 
also help with social acceptance. 

Use EU support funds to finance 
projects in relatively low income 
countries. 

Low-income countries benefit from subsidies from EU-funds. 

Other  

strategic  

items  

When you lack knowledge or 
experience, collaborate with 
(international) partners who do 
have this knowledge and 
experience. 

There are different levels of expertise between countries, 
municipalities and projects. Be sure to involve others when 
lacking expertise. Important to do this from the beginning of 
the project. Focus also on acquiring knowledge during the 
project. 

Take your time for the planning 
phase. 

Most cases mentioned that if the planning phase is executed 
correctly, then the construction phase is ºeasy». And if hiccups 
occurred during the construction phase, then usually the 
solution was to spend more time during the planning phase.  
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A transparent process and joint 
commitment of the stakeholders 
involved. 

It is important to have a transparent process. This will ensure 
acceptance of the project. The stakeholders should agree on 
the plan. 

 

 
Table 4. Identified best practices for the contstruction phase. 

Category General best practices  for the 

construction phase  

Context  

Business 

case 

and costs 

Adhere to the best available 
technology. 

What the best available technology (BAT) is might differ 
between projects. It is a balance between investment costs, 
operational costs and other relevant criteria such as 
sustainability. Investigate your options and choose the one 
that is best according to your criteria. It is good to share 
knowledge and have clear EU standards. Note that BAT is not 
necessarily the most advanced, e.g. extreme low temperature, 
but can also be best available well tested and documented 
technology. It can also depend on the experience of the ones 
involved in the project. 

Work together with other utilities. 
Similar to the general best practice in the planning phase. It 
can reduce costs. 

Lower the supply temperature to 
increase efficiency. 

Still high temperature grids are being built, while low 
temperature (LT) grids have a much higher efficiency. Also LT 
grids are able to use more sources, such as the waste heat of 
nearby buildings. This will also make the grid futureproof. 

Be prepared for hiccups. 

Connects to the clear responsibility package as mentioned in 
the planning phase. Being prepared for hiccups will decrease 
the delay and costs. Important to learn from others and 
previous projects on what are typical hiccups. 

Social 

acceptance 

Only do construction outside winter 
period. 

Depends on the location, in a cold climate this can be an 
important general best practice, while in warmer climate it is 
not as important. 

Co-ordinate with utilities to cause 
less disruption. 

Working together will utilities not only reduces the costs of the 
project, but also limits the disruption caused by construction. 
As such, it can improve the social acceptance of DH, e.g. by 
avoding traffic disturbance. 

Execute project in phases to 
minimise disruption to normal city 
life. 

Depends on the location, in a busy city centre it is important, in 
a small town it is not as important. 

Other  

strategic  

items  

Have regular co-ordination 
meetings. 

This was especially mentioned by cases in which this was not 
done. Then the overview of the project can be lost quickly. 

Put more time in the project to 
create bonds with partners for 
future projects. 

This general best practice is especially important for parties 
which are new to DH. Invest time in the first projects, such 
that future projects will go smoother. 

These general best practices can be used almost as a check list. But not a check list where all points have the 
same relevance for all situations. So, evaluate the importance of each best practice for your project.  

This guideline was also confirmed during the workshop with all the interviewees. The list of best practices can 
ensure a successful project, when used as a reference list that especially cities with less experience can use 
and will help them in having a smoother and better planning and construction phase. Another conclusion was 
that the list can be used to identify and select the best practices that are most suitable for a specific project. 
Not only at the beginning but to be reassessed regularly, to check if these are still the most relevant ones, and 
to adjust the project accordingly.  

This report highlights a series of best practices that all district heating projects can benefit from using. The 
research also showed that good, careful planning is essential. Some even said that planning is the only best 
practice needed. The report also points towards further research valuable for future district heating especially 
regarding planning. Better insight into good planning cases, planning methodology and planning legislation could 
potentially help EU cities and district heating companies reach their goals in better, less expensive and faster 
ways. 
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2 Introduction  · lessons learned from district heating projects  

To support speeding up the expansion of district heating and cooling in Europe, this study provides some good 
practices and guidance to local governments and potential district heating operators. Despite the many positive 
aspects, several barriers prevent the expansion of thermal networks. For example, it is a complex and large 
undertaking to develop thermal networks, which requires support from local authorities that have a long-term 
heat strategy.  

The energy and climate policy of the EU aims at a large share of renewables in the energy mix. The revised 
Renewable Energy Directive set a target to reach at least 32% energy generation from renewables by 2030, of 
which 40% is projected to come from renewable heating. Expanded use of thermal networks could help 
achieving both those goals.  

This study aims to gather experiences and identify best practices in both the urban planning and construction 

phases for thermal networks (district heating) in the built environment.1 Are there any practices that could be 
replicated? What were the differences in approaches? The target audience is local governments and new 
potential district heating operators. 

Lessons learned should help local governments and new potential district heating operators in developing new 
thermal networks or accelerating the expansion of existing networks. To this end, experiences have been 
gathered and best practices have been identified in both the urban planning and construction phases for thermal 
networks in the built environment. Besides, differences in approaches are part of the outcome, including an 
explanation of the nature of these differences, e.g. the way the energy landscape is organised in a country. This 
report provides recommendations based on the experiences of the eight case studies and describes which best 
practices can be replicated including the boundary conditions that need to be in place.  

The results of this study are based on eight case studies of thermal networks in existing residential and service 
sector neighbourhoods, since 2015. These cases are geographically spread over the EU, and cover a variety of 
heating technologies.  

This study builds on two previous JRC studies. The first one, performed in 2016, investigated key success factors 
enabling the development of high quality, efficient and low-carbon district heating and cooling systems. The 
second study, on the incorporation of sustainable heat sources to modern thermal networks, was finalised in 
February 2021.  

Planning versus construction phase  

This study focuses on the planning and construction phases. The planning phase can start in multiple ways: a 
district heating company finds an interesting location and starts evaluating the possibilities, a municipality 
wishes to have more district heating and sets out a tender or contacts a district heating company, etc. Once the 
idea for district heating is there, goals have to be defined and the feasibility of the plan has to be checked. This 
will be done by several stakeholders, e.g. a district heating company or other initiators, a municipality, a company 
that provides heat or owns a heat source, consumers with a large heating demand, etc. Next, the design of the 
district heating grid takes place. This can be done with the help of engineering consultants. Planning phases can 
differ between countries, municipalities and projects. For example, in Denmark it is mandatory for the district 
heating company to perform a socio-economic analysis to show that district heating is the best option for 
society. This analysis is checked by the municipality. Such an analysis is a standard part of the planning phase 
in Denmark, but is not often seen in other countries. The level of involvement of the public during the planning 
phase also differs. When the design of the district heating network is completed, the necessary permits have 
to be collected. Also, tenders have to be set up for companies to execute the construction. 

The construction phase starts when all permits are in place, and the final investment decision has been made. 
A construction company has to be selected, contracts have to be settled, etc. During the construction phase all 
components of the thermal network are constructed and the heat sources and clients are connected to the grid. 
There can be some iterations between the construction and planning phase when hiccups occur. 

The interviews show that most lessons can be learned from the planning phase. 

 

                                           
1  The (urban) planning phase often covers the period from initiative until the investment decision  made by the 

district heating company or other investors . The construction phase is the period of building a thermal 
network until first delivery of heat to clients. Best practices are defined as lessons lear ned  from experts they 
recommend others to apply in their district heating developments.   
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Reading guide 

The report is organised in five main sections. After presenting the methodology used for the study in Section 3, 
the results of the investigations of the eight selected case studies are described in Section 4, followed by the 
analyses of these cases as well as the cross-case analysis in Section 5. The latter includes best practices in 
both the planning and construction phase in district heating. Feedback on the results from the interviewees and 
from the Expert Panel can be found in Section 6. Finally, Section 7 provides the conclusion of the study and dos 
and _ji½on rc`i _`q`gjkdib \ _dnomd^o c`\odib kmje`^o) 

The project team   

TNO (Netherlands Organisation for Applied Scientific Research) is an independent research organisation. We 
connect people and knowledge to create innovations that boost the sustainable competitive strength of industry 
and well-being of society. For this purpose, TNO is established by law as legal public entity. The TNO-law 
allocates certain tasks and responsibilities to TNO while also providing the parameters for the execution. The 
m`\njidib ]`cdi_ do dn oj n\a`bp\m_ OIJ½n di_`k`i_`io kjndodji oj ^ji_p^o oc` m`search needed to create reliable 
solutions for the challenges society faces. 

TNO is working with energy companies, existing industries and new players in district heating, national and local 
governments, consultants and other research organisations on district heating, regularly in a public-private 
partnership. Projects cover technical, economic, institutional or societal aspects.  

DHBD (Danish Board of District Heating) is an independent trade organisation with the mission to promote 
district energy for a sustainable city transformation. DBDH represent the leading actors of the district energy 
sector, and identify, inform and facilitate partnerships between our members and partners in more than 70 
countries.  
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3 Methodological approach · interactive feedback loops  

In order to gather experiences and identify best practices in developing district heating a mixture of desk 
research and interviews has been applied. The former has been used to find general information about the 
potential use cases and about national energy policy and regulations. The latter to provide in-depth insights in 
business cases and costs, governance, social acceptance, and regulation, policy and subsidies for district 
heating. The interviews were conducted with project managers of district heating companies and municipalities 
provided detailed information about their practical experiences and their lessons learned during the (urban) 
planning phase and the construction phase of a thermal network. 

Our approach is built on a number of feedback loops in which information is used to improve a first result, e.g. 
use short interviews to extend and alter the long list of use cases or to use the outcome of in-depth results to 
adjust a questionnaire. In general, this approach is depicted in the scheme of Figure 1. This figure also shows 
the four different work packages of this study. The various elements in each of the boxes are described in more 
detail in Sections 3.1 to 3.4. In general, our methodological approach consists of the following key elements: 

¶ Select use cases. Long list of potential cases, case selection on objective selection criteria.  

¶ Analysis of selected cases. Standardised question lists. Interviews with different stakeholders in each 
use case, with different interests and visions. Analysis and deep knowledge of cases that have been 
described in the literature mentioned above.  

¶ Best practices and recommendations. Reflection on these cases and their key success factors. 
Reflection on the methods used. Thorough review of the results of the study by international experts 
and stakeholders. 

¶ Dissemination. Share results with JRC, our contact persons, and a larger target audience.  

 

Figure 1. Schematic overview of our approach, TNO (2021). 

Special attention has been given to make use of the communication with the contact persons of the case 
studies. This is also used for the feedback loops. Interviews were also used to adjust first results, e.g. to adjust 
the list of cases during the first weeks of the project and to improve questionnaires during the stage of 
information gathering.  

However, it is also very important to demonstrate to the interviewed persons that they will benefit from taking 
the time to participate. Not only have these persons been asked to check whether the analysis about their own 
case is right, they have also been informed about the results of the other cases so they can learn from others 
as well. To this end, a webinar has been organised with all the participating cases in which the results from the 
study were presented, shared and discussed.  
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3.1 Selection process of the use cases  

The aim of this first step was to select eight use cases which are expected to largely contribute to best practices 
that future district heating projects can benefit from. Taken together, the cases should also provide a well-
balanced mix to get as many lessons as possible.  

Selection criteria  

Enough cases needed to be collected in the beginning to ensure a heterogenous list of cases covering the most 
important aspects of the planning and construction phases. For example, the list included cases where the main 
project consists of an extension to already existing networks where the need to establish new fuel sources can 
be less or where enough heat capacity is available. The following criteria have been used in the selection 
process: 

¶ Geographical spread throughout the EU; 

¶ Level of experience with district heating in the country; 

¶ Different type of areas or type of customers, i.e. residential area, service sector neighbourhoods or 
combinations of these areas; 

¶ Different district heating technologies (main heat source), including renewable heat sources or a mix 
of heat sources; 

¶ Type of project, i.e. stand-alone thermal network or extension of existing network; 

¶ Size of the projects in terms of number of connections (housing units); 

¶ Different types of ownership. 

The willingness to contribute to this study and to co-operate with the project team has been checked before 
adding a project to the longlist. It appeared that many contact persons showed a strong interest in the study 
and found the potential recommendations to be beneficial to them for future projects.  

From longlist to eight  use cases 

The experience with district heating research has been used to ensure a geographical spread of use cases for 
this study. For example, in a recent analysis TNO noticed several differences in the way district heating systems 
are organised and in financial schemes due to differences in culture, history in energy landscape, and national 
policies.  

The selection process started with developing a long list of potential use cases of projects starting or expanding 
in 2015 or later. An open invitation to our large European network of district heating companies and local 
authorities was applied to broaden the base of potential examples of lessons learned. The project should cover 
the most important aspects of the planning and construction phases as well as cover both residential areas and 
service sector neighbourhoods. The result was a heterogenous list of 30 district heating projects. 

A desk study has been performed to add all relevant information to these projects in order to identify the most 
relevant cases for this study. This included both an internet search and data collection via phone and email.  

After completion of all data for each criterion a draft selection was made and discussed with the Expert Panel 
first and then with the JRC. As a result, small changes were made to the shortlist.  

The result is shown in Chapter 4, and a more detailed version in Appendix A.  

 

3.2 Information gathering and a nalysi s methodology  for the selected cases 

Information gathering  

The second part of the study started with gathering information about the eight use cases via additional desk 
research to create a good base on the history and context of the project, also to be used as a base before 
starting an interview. In parallel, a primary questionnaire was sent to the persons working on these district 
heating projects to learn about their priorities during both phases of their project. Besides, desk research was 
carried out to make an inventory of recent and new trends in national policy, the energy landscape, and other 
relevant information like societal acceptance.  
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Detailed information about the experiences of these projects, both during the urban planning and the realisation 
phase, has been derived by in-depth interviews with key people for each case. To this end a guiding set of 
questions was set up to ensure the key elements of district heating projects would be addressed during the 
interviews, i.e. business case and costs, governance, social acceptance, and regulation, policy and subsidy. As 
the project team learned about the practical value from the first interviews, slight adjustments were made in 
the questionnaire. 

In all cases the project manager or other senior experts of the district heating project were interviewed. In six 
cases additional interviews were conducted with the representative of the municipality or province to get input 
from another stakeholder. It provided additional insights about the findings of the development of the district 
heating project in their case.  

The results of the information gathering are described in Sections 4.1 to 4.8.  

Analysis methodology  

The aim of the research is to find best practices, success factors and failures. Therefore, the most important 
questions to ask are whether the project was a success and how the urban planning and construction phases 
contributed to the success. Directly connected to that is to investigate what elements could have been done 
better. These are the prime conditions to evaluate at a later stage, and the basis for understanding how that 
could be incorporated into the recommendations. Note that best practices and success factors are subjective 
terms. It was left to the interviewees what they regard as a best practice or as a success factor or an aspect 
that can be improved. Also, each interviewee decided themselves what was needed to make their practice a 
best practice.  

In close co-operation with the Expert Panel and the JRC team the following aspects were focused on: 

¶ Business case and costs; 

¶ Governance of the project; 

¶ Social acceptance and the way local citizens and other potential users e.g. in the service sector are 
involved in the project development; 

¶ Regulation, policy and subsidy. 

The focus changes when the project is moving from the planning to the realisation phase. In the urban planning 
phase, the focus is on policy, co-operation between local authorities and potential district heating operators, 
social acceptance, and business cases. In the construction phase, economics and technology will be of more 
importance although this appears to be somewhat different in the various cases. In general, more attention has 
been paid to the planning phase as it quickly became clear that more lessons can be derived from this phase 
than the realisation phase.  

In some of the interviews one or two other aspects were mentioned as important lessons and thus potential 
best practices as well.  

The approach was to systematically structure the data from the interviews, and to make a proper understanding 
of success factors in the planning and construction phases of thermal networks in the built environment. 
Therefore, it was needed to create a deep understanding of each case, one by one. The analysis resulted in an 
overview of identified best practices per case which can be found at the end of each of the case descriptions 
in Chapter 4.  

3.3 Determinatio n of best practices and recommenda tions  

An overview of best practices of the eight use cases is shown and described in Chapter 5. Additionally, a cross-
case analysis has been performed to extract general trends from the ºcase-by-case» analyses and convert this 
into more universal best practices (key success factors) and recommendations.  

The results of the cross-case analysis has been used as input for recommendations how others can make use 
of best practices in future projects, both in the urban planning and the construction phase. This in included in 
oc` º_jn \i_ _ji½on» di >c\ko`m 2) 

It appears to be difficult to appoint the influence of different factors in the system, such as culture, legislative 
framework, level of experience of district heating in the country, and ditto in the local government. The variety 
of thermal networks in a country let alone in the EU is just too large. So, some of the best practices in this report 
might be more applicable to their situation than others. Nevertheless, as a result of the cross-case analyses 
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general best practices and recommendations have been derived next to specific ones for the various kinds of 
district heating projects.  

The experience of the Expert Panel members in decision making in a large number of district heating projects 
has been used to discuss the prioritisation of the results from the analyses, and to apply more practical wordings 
in our recommendations.  

3.4 Dissemination of the results  

The project team has been in close contact with the contact persons of the use cases throughout the project. 
They were interviewed to check the result of the interview, and to join a workshop with all interviewees asked 
to discuss the overall results of this study and discuss the results among each other.  

As the indirect goal of this study is to speed up the expansion of district heating and cooling in the EU, and in 
addition to the workshop for the contact persons, the following activities have been organised in close co-
operation with the JRC: 

¶ A webinar for local governments and potential district heating operators in the EU in which the results 
of this study are shared; 

¶ Adding the final report of this study to the energy.nl and dbdh.dk websites,2 and promotion of it on 
social media, e.g. LinkedIn; 

¶ The project results will also be shared via articles to be published in DBDHs magazine Hot Cool reaching 
out to approximately 8 000 readers. 

 

                                           
2 TNO is operating the energy.nl website in which project results and other relevant studies are shared with 

experts and others interested in renewable energy and related topics . 
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4 Presentation and study of the eight  cases 

To identify best practices of urban planning and construction of district heating, eight cases are studied, see 
the table and map below. In this chapter, the eight cases are presented. For each case, first the historical and 
current background of district heating in the country of the case is described. Second, an overview of the 
regulatory framework is provided. Next, the project is described, based on the interviews for each case and 
other information sources. Finally, preliminary success factors are identified for each case. In the next chapter 
a cross-case study is performed. 

The eight cases were selected based on the selection criteria mentioned in Section 3.1. The focus was on 
selecting cases that would combine values and selection criteria in different ways. The Table 5 below show that 
the cases cover a wide variety in each of the criteria. Effort has been made to both find and convince a wide 
variety of projects to take part, resulting in a rather heterogeneous set of eight cases. The geographical spread 
is wide, the study covers service and residential areas and a combination, half are standalone and half are 
extension projects, and the amount of experience the company and the municipality had before entering into 
the project also varies.  

For a few criteria it can be difficult to determine the exact value. Most important is if the owner is public or 
commercial. Here the thermal network (or district heating) operator range from strictly public e.g. owned by the 
municipality to strictly commercial companies. The publicly owned operators have no options to make any profit 
to any stakeholders. The commercial companies are developing district heating projects with the intention to 
optimise profit and eventually sell to others. In between these there are companies owned by a group of 
municipalities having as a goal to maximise profits and others who seem in private ownership but acting more 
like a not-for-profit organisation. However, the team has ndhkgdad`_ ocdn di oc` ^jgphi ºjri`m») In the end, the 
difference in ownership _d_i½o n``h oj m`npgo in other best practices as many other factors play a role. It is the 
team½s belief that the best practices identified later cover both types of ownership. 

Also previous experience is difficult to measure. A municipality with no or limited experience, but making a 
strong effort to engage external expertise, will have experience, but still the decision making and the deeper 
experience may be lacking. Therefore the previous experience is rated on three simple levels: None, Limited and 
Extensive.  

Table 5. Overview of the eight selected use cases. 

Case study Country Year of 
implemen
tation 

Type of 
district 

Type of 
project 

Owner Previous 
experience 

No. connections (housing 
units) 

Storvorde near 
Aalborg 

Denmark 2020 - 
2022 

Combined 
area 

Extension Public DH company: 
Extensive 
Municipality: 
Extensive 

Current: 1 800 households  
Extension: 300 households 

Antwerp Belgium 2019-2020   Service Area Stand 
alone 

Commerci
al / Public 

DH company: None 
Municipality: None 

At this stage industrial 
clients (up to 3 MW). 
Extension (potential): 
40 000 dwellings 

Salaspils Latvia 2018-2020 Combined 
area 

Stand 
alone 

Public DH company: 
Extensive 
Municipality: 
Extensive 

172 connections (equals 
approx. 5 000 dwellings) 

Drechtsteden Netherlands 2019-2025 Residential 
area 

Extension 
and Stand 
alone 

Public  DH company: 
Extensive 
Municipality: 
Limited 

Current network 1 296 
dwellings and 4 421 non-
residential home-
equivalents 
Extension (potential): 5 930 
dwelling-eq. 

A2A Smart City, 
Milan 

Italy 2014-2020 Residential 
area 

Extension Commerci
al 

DH company: 
Extensive 
Municipality: 
Limited 

Current : 166 000 flat 
equivalents 
Extension: size unknown 

Bruchsal, 
Südstadt 

Germany 2017-2021 Combined 
area 

Stand 
alone 

Public DH company: None 
Municipality: None 

2 schools, seniors 
retirement home, medical 
centre, 20 flats 
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MPEC, Olsztyn Poland 2019-2023 Combined 
area (mainly 
housing) 

Extension Public DH company: 
Extensive 
Municipality: 
Extensive 

Current: 60 000 home- 
equivalents 
Extension: 1 650 heating 
units and 2 500 houses  

Mostoles, 
Madrid 

Spain 2017 Combined 
area 

Stand 
alone 

Commerci
al 

DH company: 
Medium 
Municpality: None 

117 connections (equals 
2 422 housing units) 

The cases are described in the following eight sections 4.1 to 4.8. Each section starts with the interesting 
characteristics of the district heating project, and the reason this case has been selected. The historical and 
current background of the project is next, followed by the regulatory aspects of the country concerned. The 
largest part of this section concerns a description of the case study based on the interviews with the district 
heating operator and, which in most cases, is the point of contact at the municipality. Each section ends with 
the lessons identified from this project. An overview of the locations can be found in the map below. 

 

Figure 2. Locations of the eight selected use cases (map created with Google Maps), TNO (2021) 

4.1 Storvorde, Aalborg  

Stovorde is a small town in the municipality of Aalborg in Denmark. This project is an example of a small project 
being added to a large existing system. Also, a combination of heat sources is used in this network.  

The length of the history in district heating in Denmark as well as the step-by-step expansion of the thermal 
network in Aalborg and thus many years of experience, makes this case interesting. 

4.1.1 Historical and current background  

For an extensive description of the historical and current background of district heating in Denmark we refer to 
DEA (2017). In this section we give a brief overview. 
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The first extended DH networks appeared in Denmark in the 1920-1930s, where the heat from CHP plants was 
used to heat households. District heating experienced a boost in the 1970s thanks to policies to secure supply 
following the oil crisis in 1973 (JRC, 2016). In 1979 the first heating supply Act was passed. The increase in DH 
was also supported by the rise of CHP fuelled by gas thanks to the discovery of abundant reserves of this 
resource in the North Sea (Galindo et al., 2016). Later, cogeneration became essential in the Danish energy mix 
oc\ifn oj oc` º>j-b`i`m\odji \bm``h`io» di ,431' rc`m` \ hdidhph dino\gg`_ ^apacity of CHP was established 
for energy utility companies to fulfil . In the 1990s renewable sources for heat supply, such as biomass, were 
boosted through taxes on fossil fuels for heating and policies such as the Biomass Agreement in 1993. 

Nowadays, Denmark is a leading country in the development of DH. The market share of DH was 64% in the 
residential sector in 2017, with 400 networks constructed (Galindo Fernandez et al., 2021). From these systems, 
84% is covered by consumer co-operatives, followed by municipal companies (12%) and the rest commercial 
companies (Gorroño-Albizu et al., 2019). The future of DH in Denmark is now headed towards the 
decarbonisation of DH through the integration of renewable sources and waste heat, especially wind energy, 
and the reduction of costs (Boscan & Söderberg, 2021). 

4.1.2 Regulatory f ramework  

At national level, the most important policy regarding DH is the Heat Supply Act, first introduced in 1979. This 
Act establishes that municipalities are responsible for the development of municipal heat plans, considering the 
current and future heat demand. Until 2018, the municipality could oblige the citizens under the heat plan 
zoning to connect to the grid (Galindo Fernandez et al., 2021). The approval of the DH project by the 
municipalities, according to the law, should be made according to socioeconomic costs (DEA, 2017).  

The DH market is regulated under the Heat Supply Act. A not-for-profit principle is established. The law defines 
which costs can be included in the heating price: capital expenditure, operations and maintenance, fuel price, 
heat losses and costs related to efficiency improvement (Boscan & Söderberg, 2021; DEA, 2017). This ensures 
protection of consumers against abusive tariffs due to the monopoly nature of DH. 

The institutions in charge are (Galindo et al., 2016; DEA, 2017): 

¶ the municipalities, owners and operators of the DH network through municipal heat companies; 

¶ the Energy Board of Appeal, which responds to complaints about prices; 

¶ the Danish Energy Regulatory Authority, responsible for the voluntarily annual benchmarking of heat 
companies to ensure efficiency and to reduce prices. 

Other influential regulations are the National Energy and Climate Strategy and the Energy Savings Obligation 
Scheme (Galindo Fernandez et al., 2021). 

Subsidies and taxes also play an important role in the implementation of DH. As mentioned before, tax 
exemptions in biomass and other sustainable sources have supported cleaner DH systems. Decentralised CHP 
plants were subsidised during the 1990s and currently have a premium tariff on top of the electricity subsidy 
in case of CHP fuelled by gas and waste, or as an add-on a surcharge paid by electricity consumers if fuelled 
by biomass or biogas (Galindo et al., 2016). 

4.1.3 Case study 

Since 2019, Storvorde, a small town located in the southeast of Aalborg, has been connected to the ojri½n 
existing DH network. Figure 3 shows an overview of the main pipeline for Storvorde and the zones for 
intermediate pipes. 
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Figure 3. Map of the planning of the main pipeline for Strovorde (left) and zones for the intermediate pipes and its 

respective estimated time of construction (right) (Aalborg Forsyning, 2021b) 

 

Figure 4. Map of Aalborg Forsyning supply area of district heating (Aalborg Forsyning, 2021a) 

<\g]jmb½n i`orjmf dn npkkgd`_ ocjpbc \ ^j\g-fired CHP (500 MW), waste heat from a cement factory (a baseload 
of 100 MW) and an incineration plant (70 MW), which represent around 98% of the heat supply. Additionally, 
12 heat substations fuelled by gas, 15 small heat suppliers from sewage heat and some small industries cover 
the rest of the demand. The consumers of the DH in Strovorde are households, with around 400 connections to 
the network. 

There is a possibility to integrate new heat sources to cover future heat demand and to phase out the coal-
fired CHP by 2029. The share of waste heat as a heat source is planned to increase from the current 20% to 
50%. This will come from different heat suppliers. Another possibility is to integrate heat pumps. Geothermal 
has also been investigated, but was found to be too expensive. These possibilities to integrate new heat sources 
contribute to the goals of CO2 emissions m`_p^odji `no\]gdnc`_ ]t <\g]jmb½n hpid^dpality (the only shareholder 
of the DH company). Oc` jri`mncdk ja <\g]jmb½n ?C dn kp]gd^' ocmjpbc oc` ^jhk\it <\g]jmb Ajmntidib' rcd^c dn 
owned by the municipality. 

When Aalborg Forsyning expands to surrounding cities or areas, either they overtake existing DH networks, 
extend their existing network or establish new DH networks. Historically, the DH network in Aalborg was 
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established in the city centre. Since the late 1970s it has been expanding to surrounding areas. The main driver 
of expansion is the strong history in Denmark of securing the most beneficial heat. The Heat Supply Act made 
it mandatory for municipalities to make a long-term plan to secure the most cost-efficient and environmentally 
friendly option of heating. Another driver is a process in Aalborg that started in 2005. A more local oriented 
focus enhanced good relationships with local politicians and other stakeholders.  

District heating in Aalborg is among the cheapest in Denmark. Aalborg Forsyning wants to expand it to 
surrounding areas. For areas with existing DH, Aalborg Forsyning has taken over the networks. Legislation has 
become more strict and complex. For many of these smaller DH networks, it is easier to transfer responsibilities 
to larger companies like Aalborg Forsyning, which has the experience and human resources to handle the 
regulation. You need a certain scale of organisation to deal with the complexity of legislation. 

The goal of the municipality of Aalborg is to provide as many households and buildings in the area with DH. 
Previously they had the option to make it an obligation to connect to the DH system, e.g. in new building areas. 
Since 2019, the municipality no longer has this option. This can make it harder to have a good business case 
as Aalborg Forsyning is not assured of a market. Consequently, Aalborg Forsyning has to be competitive in 
prices. Part of the competition comes from heat pumps. There is a national subsidy for heat pumps. Until now 
DH has been cheap in Aalborg, due to the waste heat, so DH does offer competitive prices. However, this could 
change in future, for example due to the subsidy on heat pumps. 

Aalborg Forsyning sees transparent planning as key for effective urban planning. In 2010 they launched a plan 
and extensively communicated about this plan for 10 years. As a result, citizens and potential customers know 
when to expect DH to reach their area. This is important, because investments in individual solutions are 
expensive. It is problematic when you introduce DH while customers have just invested in individual solutions. 
To prevent this, transparency and communication are key. Another benefit is the percentage of houses that 
need to be contracted before construction starts. Aalborg Forsyning can start with a low entry level of about 
50%. Because citizens know that DH is coming, due to the transparent communication, they are willing to 
contract. As a result, the entry level is less of a problem for the business case. 

Aalborg Forsyning has a strategic way of planning and connecting areas. Consider an area which has apartment 
buildings and standalone buildings connected to gas. The area is split into parts. In the first part, with the 
apartment buildings, there is only one owner. For this part it is possible to connect 100% of the apartments. 
For the second part, only a small number of the houses has to be connected, because the apartment buildings 
are already connected. In this way, the apartment buildings act as a driver to connect the total area. Again, it 
also has a positive effect on the entry level. 

Climate goals have been on the agenda of the municipality of Aalborg since the 1980s. The 2030 goal in their 
most recent Climate Action Plan is 70% reduction of CO2 emissions compared to 1990. The municipality has a 
monitoring role when Aalborg Forsyning wants to connect a new area. Aalborg Forsyning has to calculate the 
socioeconomic effects and communicate which parties are involved. They communicate this to the municipality, 
such that they get a good overview of the project. The municipality has to ensure that the socioeconomics are 
feasible. Next, they are obligated to have a public hearing with parties that are affected by the project. For 
example, for a project where houses which are connected to gas are converted to district heating, there have 
to be hearings for the gas company. After the hearing the municipality can approve the project. Finally, there is 
a period where parties can complain about the decision of the municipality at a national organisation. These 
are the parties which are also involved during the hearings. After this period Aalborg Forsyning can start the 
project. 

This process before the project can start also has an effect on the competition with heat pumps. For heat pumps 
there is not such a process in which it has to prove it is the best socioeconomic solution for a district. 
Municipalities have suggested to have a period for DH companies to explore if DH is feasible. During this period 
citizens cannot get a subsidy for heat pumps in this area. If the DH company finds it is feasible, then they can 
continue the DH process. If not, then citizens can get subsidies for heat pumps. 

The municipality has indicated that it is important to have clear communication between the municipality and 
the district heating company. This should be done at the very first stage of the project. They indicate that this 
is import to align their interests and goals and makes the process easier. Furthermore, the municipality can be 
clear about what the process is and Aalborg Forsyning can take this into account. The municipality has also 
indicated that for these projects a lot of approvals have to be given by the municipality. They are trying to make 
this process smoother. 

Regarding the construction stage: innovation is a continuous process. Over the years Aalborg Forsyning has 
been using better insulation to improve pipe efficiency. Currently, the most efficient pipes with the best 



European Co mmission  
Best practices for planning and construction of thermal networks identified in the EU  

 

17  

insulation values are used. An issue for Aalborg Forsyning is pushing down the temperature. This is a more 
efficient way of increasing the efficiency than using better pipes. The best pipe technology yields a 1-2% heat 
loss reduction. Lowering the temperature by 5 degrees results in a 5-10% heat loss reduction. Currently, the 
temperature in the networks is 60-65 degrees. It can be difficult to maintain a low return temperature. The 
difference in flow and return temperature is essential for the capacity in the pipes. So if the supply temperature 
is lower, then the return temperature needs to be lower as well. To monitor this, Aalborg Forsyning has changed 
all the heat meters for the customers. With these meters Aalborg Forsyning can approach customers who have 
a problem with the installation and as a result can increase the efficiency of the DH network. 

To minimise disruption during construction Aalborg Forsyning only does construction that causes a lot of 
disruption outside the winter period. Furthermore, they try to finish work within one day. If this is not possible, 
then they supply people with other means. In Denmark it is mandatory to co-ordinate with utilities to avoid a 
lot of excavation. When one company decides to operate in an area, Aalborg Forsyning has to join, or cannot 
enter that area for 5-10 years. This minimises disruption as well. 

The tariffs in Denmark are cost-based through regulation. The Heat Supply Act states that costs can be included 
in the tariffs. There is some freedom for Aalborg Forsyning with tariff structures. For customers with a large 
heat demand Aalborg Forsyning has a monthly fee instead of a yearly fee. This is a driver to save energy in the 
cold months, so these customers invest in e.g. insulation. Aalborg Forsyning has indicated that it is important to 
keep tariffs and regulation simple. Customers used to pay five different fees based on e.g. the size of the house 
and the pipe. This was changed to only one fee. The first method was more correct, but difficult to explain to 
customers. Another service that Aalborg Forsyning offers its customers is leasing. Usually when customers have 
to make an investment when they are connected to DH. This can be a barrier. Leasing takes away this barrier. 

4.1.4 Identified best practices  

Extracted best practices for the case based on the interviews are summarised below. Practices in bold were 
emphasised by the interviewees during the interviews and can therefore be regarded as being most important 
for this particular case. Practices in bold Italic are recommendations for best practices that can be considered 

as possible improvement or attention points for future projects. 

Planning ̧  Business case and costs 

¶ Organic growth of the network. 

Planning - Governance 

¶ Having a certain scale of organisation to deal with the complexity of legislation. 

Planning ̧  Social acceptance 

¶ Involve customers as early as possible . 

¶ Remove the investment barriers for customers, e.g. by the possibility to lease the heat delivery set. 

Planning - Regulation, policy and subsidy 

¶ Keep regulation and tariffs simple and understandable. 

¶ Municipalities have suggested having a period for DH companies to explore if DH is feasible. During 
this period citizens cannot get a subsidy for heat pumps in this area. If the DH company finds it is 
feasible, then they can continue the DH process. If not, then citizens can get subsidies for heat pumps. 

¶ Have a smooth process for approvals from the municipality.  

Planning ̧  Other strategic items 

¶ Transparent and open process.  

¶ Have a pre-dialogue of the project between the municipality and the company: everyone 

has the same knowledge of the proj ect and interests are aligned.  

Construction - Costs 

¶ Use the best pipe technology available. 
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¶ Lower the temperature to increase efficiency. 

¶ Install smart meters to monitor the temperatures. 

Construction ̧ Social acceptance 

¶ Co-ordinate with other utilities (mandatory in Denmark), this causes less disruption. 

¶ Only do construction outside the winter period. 

4.2 Antwerp  

Antwerp is a city in Belgium in the Flanders region. It is the second largest city in Belgium. Antwerp is an 
interesting project to learn from as the system is based on a large incineration plant that has not used the heat 
off site until recently. The district heating project starts with a smaller commercial operation from the waste-
to-energy company into primarily commercial areas, but with plans to expand into the city and also cover 
residential areas. The municipality and the DH company had no previous experience with district heating. 

4.2.1 Historical and current background  

Compared to its neighbouring country the Netherlands, Belgium has significantly fewer DH networks in place. 
The rate of home ownership is higher in Belgium than the Netherlands, which makes it harder to set up DH 
networks (RVO, 2019). In 2015, DH delivered roughly 3% of the total heat demand (Heat Roadmap Europe, 
2017). While the exact shares of heat sources for DH are unknown, renewable sources amount to a share of 
7.8% of heat sources used (European Commission, 2016). Although Belgium has almost no historical DH 
development, the interest and awareness is increasing. Currently, the majority of the 58 DH networks in Flanders 
consist of networks supplied by gas boilers or incineration facilities (Vlaams Energie- & Klimaatagentschap, 
2021). 

4.2.2 Regulatory Framework  

Belgium consists of three regions: Flanders, Wallonia and the Brussels-Capital Region. While there is a federal 
government, regions have a certain level of autonomy when it comes to regulation. The Flemish government 
implemented a regulatory framework for DH networks in the Energiedecreet. According to this, the Flemish 
Regulator of the Electricity and Gas Market (VREG) is assigned the task of monitoring and regulating the heat 
supply market. The VREG monitors the quality, reliability, and operation of DH networks. In addition, the VREG 
ensures that DH network managers and heat suppliers act in accordance with regulations stated in the 
Energiedecreet (VREG, 2020). 

To promote investment in DH projects, the Flemish government introduced the ºCall for green heat, residual 
heat and heating networks» programme. Yearly budgets are made available for heat suppliers and DH networks 
to apply for. A condition to access the subsidy is that at least 50% of the supplied heat should be renewable 
heat, waste heat, or a combination of both. In spring 2021, EUR 12 million was available, with a maximum of 
EUR 2 million per project (Agentschap innoveren & ondernemen, 2021). 

4.2.3 Case study / interview  

In May 2020, the incineration company ISVAG in Wilrijk, a district belonging to Antwerp, started delivering up to 
3 MW of heat to a nearby business park through a newly constructed DH network with 1.6 km length of pipe 
infrastructure. In future, the incineration plant can output 50-55 MW of heat and the network might be expanded 
to deliver heat for 40 000 households in Antwerp. 

ISVAG is situated at a business park, Terbekehof, for which renovation plans were being made by the POM 
(Provinciale Ontwikkelingsmaatschappij). Each Flemish province has a POM, which implements the 
socioeconomic policies of the provincial government. The POM Antwerpen engages with the development of 
business parks. They almost never develop new business parks, instead they modernise existing business parks. 
A lot of the business parks are from the 1970s and have certain issues. For Terbekehof there were issues with 
the sewage system. As excavations were started for this, it was beneficial to combine it with the construction 
of DH. The planning of the construction was split into phases, such that the planning of the other stakeholders 
was taken into account. ISVAG can become part of a large network in Antwerp. First, parts of this network will 
be constructed, together with other excavation activities. These parts will be connected later. Sometimes these 
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parts will be built with overcapacity, to make the system futureproof. Future expansions are already taken into 
account. 

The POM stresses that it is important that policy that guides development has to contribute to district heating. 
In Flanders it is forbidden in certain cases to build a gas network. This has a positive effect for district heating. 
It can also mean that less subsidy is necessary.  

Another reason ISVAG decided to plan a DH network is the interest of industry to move away from gas 
consumption to more sustainable energy carriers. For the planning of the construction of the network, expertise 
from existing Danish DH networks was used. 

Currently, the ownership of the network belongs to ISVAG. However, if the network should be expanded, ISVAG 
will not be operating the larger network as it does not have the ambition to become a heat company. There are 
no concrete plans for the network´s takeover soon. 

Oj adi\i^` oc` kmje`^o' np]nd_d`n amjh oc` º>\gg ajm bm``i c`\o' m`nd_p\g c`\o \i_ c`\odib i`orjmfn» kmjbm\hme 
were used for construction works carried out in public areas, such as municipal roads. These subsidies were 
used for the capital costs and covere_ 30г ja ocdn kp]gd^ \m`\½n ^jinomp^odji rjmfn) Oc` o\mdaa ajm oc` c`\o 
supplied is unknown, but it is comparable to the costs of the former heat supply option. The tariffs are not under 
the control of the VREG as the DH network only supplies to industry. 

Construction works were done simultaneously with other construction works, specifically with the renovation of 
the sewage system, which reduced costs and made construction easier, while also reducing disruption. To reduce 
disruption further, they made sure that companies and houses were reachable. Furthermore, sometimes work 
was done in the weekend, e.g. asphalt construction. In order to support the long-term strategy of the expansion 
of the network, heat pipes with overcapacity have been installed to be able to satisfy a high demand in the 
future. 

During construction there was an issue with soil contamination. However, during the urban planning phase 
detailed agreements were made to divide possible extra costs. Per expense an allocation was made, such that 
it was clear which party would pay for which extra costs. These clear and detailed agreements ensured that 
construction did not have to stop when an issue such as soil contamination arose. The POM noted that more 
geotechnical testing could have been done to guarantee the quality of the soil. It is important to have a right 
balance between the reduction of risk and the costs of testing. 

4.2.4 Identified success factors  

Extracted best practices for the case based on the interviews are summarised below. Practices in bold are 
emphasised by the interviewees during the interviews and can therefore be regarded as being most important 
for this particular case. Practices in bold Italic are recommendations for best practices which can be considered 

as possible improvement or attention points for future projects. 

Planning ï Business case and  costs  

¶ Build with overcapacity (infrastructure), investment to let the DH grow. 

¶ Customers with a large demand can make your business case profitable. 

¶ Work together with other utilities that have excavation activities. 

¶ Adjust the planning of DH to that of other utilities, work in phases. 

¶ Take time to make clear (and detailed) agreements, especially on risks so you avoid dealing with 
responsibilities of problems during construction. 

Planning ï Regulation, policy and subsidy  

¶ Policy should have a guiding role, e.g. not allowing new gas will make DH more interesting. 

Planning ï Other  strategic items  

¶ When you lack knowledge or experience, collaborate with (international) partners  who do 

have this knowledge and experience.  
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Construction ï Costs  

¶ Work together with other utilities 

¶ Have a right balance between testing and risks, e.g. geotechnical quality of the ground  

4.3 Salaspils, Latvia  

Latvia has a good example of a modern and efficient solar district heating plant, built in less than six months. 
It is the largest solar thermal district heating plant in the EU outside Denmark. The Salaspils case has had 
district heating for many years and constantly aims at expanding and improving. Here they include a new heat 
source.  

4.3.1 Historical and current background  

Historically, DH has developed extensively in Latvia, with its first DH network implementation in 1952. Currently, 
approximately 600 000 citizens are served by DH (EuroHeat, 2019), which is around 30% of the inhabitants.  

In Latvia more than half of the primary energy consumption is used for heating (Energy Post EU, 2021). The 
most widely used resources for heating in the country (also non-DH) are gas, wood chips, pellets and firewood. 
Of these, one of the main competitors to renewable heating is gas ̧  used in boiler houses and individual heating 
systems. According to the Miidnomt ja @^jijhd^n' 2+г ja oc` ^jpiomt½n c`\o dn kmj_p^`_ di ^`iom\gdsed systems, 
which suffer from ageing infrastructure, inefficiency (high heat losses), and lack of renewable heat sources 
(Bankwatch, 2021). Historically the main heat source used for DH is CHP plants, mainly on gas; in 2019 this 
source provided 73% of DH (EuroHeat, 2019). 

Most of the DH networks are located in Riga and in eight other large Latvian cities, where population density is 
high. There are also a lot of small DH systems in smaller towns and municipalities. These systems usually have 
higher heat losses causing higher tariffs for consumers. As a result, consumers tend to disconnect and arrange 
their own heat supply which leads to phasing out of these networks (EuroHeat, 2019).  

Some of the (large) DH networks in Latvia have been expanded and modernised during the last decades. In the 
last 20 years, with the support of EU funds, the country has expanded and renewed its district heating networks 
to improve efficiency, and also switched from gas to biomass- (wood-) based DH systems (Energy Post EU, 
2021). There are substantial wood resources available in the country and a thriving forest industry. However, 
long-term sustainable use of biomass (and filtering of dust in biomass boilers) is of major importance. 
Therefore, aside from mainly transitioning to biomass, the country is now also considering other innovative 
solutions such as solar thermal. Solar technologies have recently become more widespread and competitive, 
lowering their price (Bankwatch, 2021). 

4.3.2 Regulatory f ramework  

Improving the energy efficiency of DH networks and promoting the use of renewable energy sources in DH is 
\i dhkjmo\io kdgg\m di G\oqd\½n National Energy and Climate Plan 2021-2030 (LV NECP, 2018). Despite this the 
DH sector does not have a dedicated strategy or plan where specific targets are set (Euroheat, 2019).  

In the National Energy and Climate Plan emphasis is put on the energy efficiencies at which the DH networks 
operate. In Latvia, minimum energy efficiency requirements (average annual) for DH production technologies 
and maximum losses for DH networks are in force since 2014 (Odyssee-Mure, 2021). Additionally, integration 
of more renewable energy sources in DH networks is getting attention. The EU Structural Funds and EU Cohesion 
Fund ̧  consisting of investment grants  ̧were available during 2014-2020 to modernise the networks. This 
means to increase the amount of renewable energy supply, to expand the DH networks and to improve the 
efficiency of boilers and the networks (LV NECP, 2018; Odyssee-Mure, 2021). A substantial share of EU funding 
was and is invested in modernisation of the DH networks, leading to a series of tenders for renewable heat 
sources and measures to improve the efficiency of DH systems, which started in 2009 (EuroHeat, 2019). The 
goal for the EU funds given in 2014-2020 was to achieve a share of renewable energy in DH of at least 60% 
(LV NECP, 2018). Implementation of the funded projects has to be finished in 2023. The co-financing, provided 
by the Cohesion Fund, is EUR 49.6 million (for total investments around EUR 124 million) (Odyssee-Mure 2021). 
It is expected that 25% of total investment will be in increasing energy efficiency of DH pipeline networks, 5% 
to extend DH networks and connect new consumers and 70% to add more RES to DH networks (Odyssee-Mure 
2021). 
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District heating is included in the regulatory framework (Energy Law Latvia, 2021). An important aspect of the 
law is a tax on natural resources in the country ̧ the more pollution is produced by a source; the more taxes 
have to be paid. Solar energy is therefore the best solution taxwise, because nothing has to be burned during 
exploitation. 

While large DH networks are regulated on the market, small DH networks are not to prevent additional 
administrative tasks which would increase the costs and tariffs of the network. The service of thermal energy 
supply is regulated if the total amount of thermal energy exceeds 5 000 MWh/year. In total, 93% of the energy 
supplied by DH networks is regulated (Salaspils Siltums, 2021a). The DH company proposes a consumer tariff 
for a specific DH network based on all expenses, as stated in the Latvian Energy Law, after which the Public 
Utilities Commission carries out an examination and analyses whether the calculated tariff is adequate. The 
tariff calculation is made public, so that anyone has the opportunity to get acquainted with the draft tariff until 
it is approved. The tariff is set up for the thermal unit EUR/MWh. The tariff includes both variable costs (fuel, 
electricity, etc.) and fixed costs (salaries, depreciation of fixed assets), as well as connection costs in proportion 
to the planned connections (Municipality of Salaspils, 2021). When planning a project, it is important to roughly 
calculate the tariff beforehand and to reduce it after the implementation of the project if  it was too high. 
Salaspils Siltums did that  ̧the tariff dropped by 12.7% after implementation (Municipality of Salaspils, 2021). 

There is no regulation that obliges consumers to connect (or stay connected) to a DH network. Citizens may 
therefore opt to switch to individual gas boilers if so desired. 

4.3.3 Case study / interview  

The main objective of the project was to increase the share of renewable energy sources of the existing network, 
which was realised by adding biomass (wood chips) boilers and a solar thermal field. 

Salaspils is the 11th biggest city in Latvia with more than 18 000 residents and is located 18 km from Riga, the 
capital city of Latvia. About 85% of citizens in Salaspils make use of the district heating network. There are 172 
connections and annual heat supply is about 57 GWh. Of that heat supply, 75% is for the residential sector and 
25% for other sectors (state-financed institutions, municipality buildings and commercial) (Salaspils Siltums, 
2021a). Figure 5 shows the network layout. 

 

Figure 5. Network layout Salaspils (Salaspils Siltums, 2021c) 

The thermal network ja ºN\g\nkdgn Ndgophn Ltd.» consists of a power plant and a ~22 km long heating grid. The 
flow temperature is 90-60 Cꜛ, and return temperature is 60-35 Cꜛ. The power plant consists of three gas boilers 
(10 MW, 10 MW and 3 MW), two wood chip boiler houses (7 MW + 1.68 MW flue gas condenser and 3 MW + 
0.5 MW flue gas condenser) and a solar collector field (Figure 6) with active area of around 22 000 m2 and 
thermal energy storage tank with total volume of 8 000 m3.  




































































































