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1 Summary 

In this deliverable, factors impacting effective replication of  Low Temperature (LT)  District Heating  

and Cooling (DHC) networks with Low Temperature  Heat (LTH) and Renewable Energy (RE) sources  

integration are analyzed .  A PESTLE (Political, Economic, Social, Technical, Legal and Environmental)  

analysis is performed  for s even European  countries , which host one or more REWARDHeat 

demonstrators.  

The PESTLE analysis was performed in a three -step process. The first step was data collection for 

each of the components included in the  PESTLE analysis through literature revie ws, interviews  with 

the demo -sites, surveys distributed to and answered by the customers of the existing DH systems   

and energy systems model ling  using the TIMES (The Integrated MARKAL-EFOM System) model 

generator  for understanding  the environmental impa ct lon g term . The second step was to identif y 

and prioriti ze key factors identified for each of the  PESTLE components. The third step was to  rate 

the identified key factors together with experts from each demo -site country. The key factors were 

rated  eithe r as a barrier (major or minor) or as an opportunit y (major or minor).  

Overall, the results of the PESTLE analysis show that there are more opportunities than barriers 

for the replication of LTDH C networks in the investigated countries. Opportunities main ly arise 

from the ambitious political goal of  the EU to become climate -neutral by 205 0. The EU goal leads 

to ambitious national targets for  the Heating and Cooling (HC) sector s, which are still greatly 

dependent on the us e of fossil fuels. Positive customersɅ opinion s and the current characteristics 

of the HC sectors in the investigated co untries are also identified as opportunities for the 

development of LTDHC networks . At the  country level, Denmark and Sweden are the countries in 

which conventional DH net works are well -established and it is in these countries  the most  

opportunities for LTDHC can be found. A tradition of investing in large , central ized heat generation 

plants could however pose a barrier, and a regime shift is therefore necessary. We show th at wit h 

the development of LTDHC networks, the cost of heat supply in the investigate d HC sectors can 

decrease, if compared to the development without LTDHC. From the environmental perspective, 

the development of LTDHC networks and utilization of LTH and R E sources is shown to result  in 

fuel savings  and lowered air pollutant  emissions in all the demo -site countries , except for Denmark 

in which insignificant increase in specific primary energy use per unit of generated heat can be 

expected .  

The lack of targ eted  state -based financial support for developing innovative HC networ ks is 

identified as one of the main barriers  for the replication of the R EWARDHeat solutions in most of 

the countries . The likely reason for this  is deemed to  be a lack of awareness and unders tanding 

about the LTDHC concept  among politicians  and decision  makers. Hence, more knowledge needs 

to be generated about the concept , for example through demonstration projects such as 

REWARDHeat. Another main barrier is that LTDH C is currently only suitab le for a small share of the 

building stock, mainly new or refurb ished buildings.  Table 1 shows overview of the PESTLE analysis 

results for each of the investigated countries. The values Ɉ3ɉ and Ɉ4ɉ on the green background 

rep resent  opportunities (minor and major, respectively) and the values Ɉ1ɉ and Ɉ2ɉ represent 

barriers (major and minor, respectively).  
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Table 1 ɀ Overview of the PESTLE analysis outputs. The coloring  scheme: Major opportunity (dark 

green), minor opportunity (light green), major barrier (dark red), minor barrier (light red) . 

Topic  Key factors  DK HR DE FR IT SE NL 

Political  

National targets  4 3 4 3 3 2 3 

State-based financial support  2 2 2 4 2 1 1 

Predictability  4 3 2 3 3 2 3 

Economi c 

HC Supply  4 4 1 3 3 3 4 

Profitability of DHC  4 3 3 3 1 3 2 

Price of DHC 4 2 3 2 3 3 3 

Specific cost of heat supply  3 3 3 3 4 4 4 

Social 

CustomersɅ opinion about DHC 4 3 4 3 3 4 3 

CustomersɅ awareness about DHC  2 3 2 1 3 4 3 

CustomersɅ cost expectancy 4 3 3 2 4 2 2 

Technical 

Technical maturity/establishment  4 2 2 3 1 4 2 

Replicability/standardization  4 3 2 4 3 3 3 

Building stock suitability  2 1 1 2 2 4 1 

Legal 

Permissions  4 2 2 2 2 4 3 

DHC market legislation  2 2 2 3 3 4 1 

Buildings/con struct ion  4 2 3 4 4 3 4 

Environmental  
Specific primary energy use  2 4 3 4 4 4 3 

Accumulated air pollutant  emissions  4 3 3 3 3 3 3 

The result s from the energy system modelling , which served as a basis for analyzing environmental 

key factors as well as the Specific cost of heat  economic factor,  are also briefly presented in this 

deliverable and are available on an interactive webpage accessible from the project official website  

(www.rewardheat.eu ). 
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2 Introduction 

The REWARDHeat project demonstrate s a new generation of Low Temperature District Heating 

and Cooling ( LTDHC) networks , which will be able to recover LTH and RE sources  available within 

the urban context. The development of the REWARDHeat solutions is being piloted at eight 

demonstration sites ar ound Europe where either third generation DH  networks  are being 

retrofitted or new networks are being constructed. The sources o f excess heat considered in this 

work are: Industrial excess heat, data centers, service sector buildings, metro stations, Sewag e 

wate r treatment systems (further explained Annex 17 ɀ TIMES model). 

In this deliverable , D3.1 REWARDHeat PESTLE Analysis, barriers and opportunities of LTDHC 

networks with LTH and RE sources  integration are analysed using the PESTLE analysis. The PESTLE 

analysis is applied to each of the focal countr ies (DE, HR, DK, SE, NL, FR, and IT) in order to assess 

factors impacting effective replicability of the REWARDHeat solutions. The political section  assesses 

political interest and suppor t for  the REWARDHeat solutions.  The economic secti on assesses the 

market situation and potential in the countr ies. The social factor relates to the opinion of 

customers  towards the technology  from a social acceptance perspective. In the technical sec tion , 

focus is on the level of maturity  and possibility for scaling -up the REWARDHeat solutions in the 

respective markets. The legal section identif ies the  framework affecting DHC projects . The 

environmental analysis provides inputs on the environmental im pacts of LTDH networks on the 

heating  sectors of the investigated countries , as compared to the impact of conventional DH 

networks.  

The deliverable is part of the Work Package 3 (WP3) of the REWARDHeat project. In WP3, the 

objective is to facilitate inves tments  in LTDHC networks resorting to LTH and RE sources . The 

PESTLE analysis is input to other deliverables in  WP3 relating to bankability, business models and 

investments.  

The report consists of six sections. The Summary , Introduction  and Methodology  sections briefly 

introduce the reader to the REWARDHeat project in general and to this Deliverable (D3.1) in 

particular . The Methodolog y section also describes the applied PESTLE analysis . The PESTLE 

analysis results section presents the results of the performed PESTLE analysis, which was  based 

on the collected country -specific materials, several workshops and the results of the modelling . 

The E analysis is performed  using the results from the energy systems modelling , which are 

selectively presented in the TIMES section.  The final section of the main report is Conclusions . In 

the Annexes , the reader can find further information on the HC  sector of the EU, materials collect ed 

and analysed for the PESTLE analysis conducted for each of the countries, inputs and assumptions 

included in the applied TIMES model.  

2.1 Background 

To achieve the objectives of the Paris Agreement to limit the increase in glo bal temperature below 

1.5 - 2°C, major improvements in energy efficiency and integration of RE  sources  are required.  This 

has been translated into the 2030 objectives of the Energy Union  (EU) to reduc e the total GHG 

emissions with at least 40 %, compared to  1990 values , to have the share of renewable energy  in 

the total energy consumption of at least 32 % and to get improved energy efficiency of at least 32.5 

% (Union, 2021) . The EU also has the ambition of being the first climate -neutral continent by 2050 .  
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HC represent s approximately 50 % of the final energy consumed in the E U and about 75 % of the 

total final energy use in buildings, therefore it is crucial to identify and utilize  the potential of energy 

savings (Fleiter et al., 2017) .  According to 2018 numbers from Eurostat, the share of RE sources i n 

the energy generated in the EU (27) is only 21 .1 % (Eurosta t, 2020a).  

A number of studies ha ve concluded that DHC network s should play an important role in the future  

sustainable energy system  (Connolly et al., 2014, Lund et al., 2010, Münster et al., 2012, Rezaie a nd 

Rosen, 2012, Brand and Svendsen, 2013) . However, the same studies underline  that existing DH 

networks  must undergo a change : to be converted into LTDH networks , which will  interact  with 

low -energy buildings while also becom e an integrated part of smart  energ y systems. The utilization 

of LTDH networks reduces transportation losses in pipelines and can increase the overall efficiency 

of heat generation and delivery in D H networks  (Schmidt et al., 2017) .  

DHC networks are a key solution to decarboni ze urban areas cost -effectively by incorporating RE 

and LTH sources that cannot be accessed on a building level. Their impo rtance will be even more 

pronounced considering that the level  of urbanization in the  EU is expected  to increase  from 75 % 

in 2020 to approximately 84 % 2050  (Mathiesen et al., 2019) . 

The results of  a study on the l ong-term system impacts of utilizing  four LTH sources (data centers , 

metro stations, sewage systems and service sector buildings) at a city/urban level showed that 

utilization  of the LTH sources  can contribute to an increase in competitiveness of DH, when 

compar ed to individual heating  (Sandvall et al. , 2021). The study was based on a TIMES energy 

system model  applied to the heating sector of a city. The study also shows that the impact on 

primary energy use  is reduced , when utilizing  LTH sources . The main cause of this reduction is that 

health sourc es replace fuel use for heat generation . A similar study was conducted to investigate 

the effects of utilizing the same LTH sources at a national scale s (Nielsen et al., 2020) . The analysis 

showed that the feasibility of LTH sources can be challenged by large amounts of low -cost 

conventional  heat sources such as geothermal and solar thermal energy production.   

The PESTLE methodology applied in this deliverable  has been applied in other H2020 projects  

targeting the heating sector.  For  example , in the SunHorizon  project  (IVL Swedish Environmental  

Research Institute, 2019) , barriers and opportunities f or sol ar appliances and HPs in Germany, 

Spain, Belgium and Latvia  were assessed. In the SOWHAT project , the PESTLE analysis was applied 

to identify barriers and opportunities for waste heat and cold recovery from industries in  Belgium, 

Italy, Portugal, Rom ania, Spain, Sweden and the United Kingdom  (Klugman et al., 2020) . The impact, 

positive or negative, for each of the PESTLE compo nents  on DHC networks with RE sources was 

analyzed  in the WEDISTRICT project for Poland, Spain, Romania and Sweden  (R2M, 2020). The focus 

of the PESTLE analysis in this deliverable is on LTDHC network s and is a good complement to 

previous PESTLE research of the heating sector, also adding more countries to the analysis.  

2.2 Purpose & research questions 

The purpose of the PESTLE analysis is to analyze the factors  impacting  effective replication of  

LTDHC networks with LTH and RE sources  integration in  the demonstration countries  (DE, HR, DK, 

SE, NL, FR, and IT). As a result of the analysis, each  of th e chosen key factors will be identified either 

as a barrier (minor or major) or an opportunity (minor or majo r) for each of the considered 

countries. In short, a research question can be formulated as follows:  
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¶ What are the main barriers and opportun ities for the REWARDHeat solutions in Denmark, 

Croatia, Germany, France, Italy, Sweden and Netherlands ? 

 

Apart from assessing factors as barriers or opportunities  for the replication of REWARDHeat 

solutions , this task (Task 3.1) aims to analyze the effects  of di fferent environmental policies and 

investments in LTDH networks with LTH and RE sources on the primary en ergy use and air 

pollutant  emissions of the heating sectors of the demonstration countries. The analysis will also 

touch upon the cost -optimal ut ilizat ion of LTH sources in the DH networks , the shares of DH and 

the costs of heat supply in the countriesɅ HC sectors.  

2.2.1 Contribution by partner 

IVL has been the r esponsible  partner for the deliverable. The task has been highly collaborative  

between the p artner s in the REWARDHeat project , and many have been involved in the PESTLE 

analysis. The contribution s to the  sections  of the PESTLE analysis are listed below  and IVL would 

like to officially thank all the partners  for their contributions .  

The survey co nducte d for the social section of this deliverable and for the data collection to 

deliverable 3.2 (CustomersɅ perspective on REWARDHeat solutions ) was translated to the local 

language by Albertslund, UNIZAG, HAWK, EDF, RINA-C, IVL and Mijnwater.  Responses for th e survey 

was collected by Albertslund, UNIZAG, Wärme Hamburg, EDF and Dalkia, A2A, Arvalla, Indepro and 

IVL and Mijnwater.  

EHP, RINA-C, HFT, UNIZAG, EDF, Albertslund and IVL provided information about the legal 

framework s in the respectiv e countr ies by fi lling out a template developed by IVL .  

Albertslund, EDF, Tehnokom, U NIZAG, Wärme Hamburg, A2A, Mijnwater, Indepro, Arvalla, Danfoss 

and Thermaflex  were interviewed by IVL on the technical aspects of the technology. EHPA together 

with its partner ass ociati ons in the respective countries assisted with data collection on HPs for the 

technical sections.  

For the TIMES model, RINA in Italy, University of Zagreb in Croatia, University of  Applied Sciences 

and Arts  (HAWK) in Germany, and EDF in France provid ed dat a related to existing DH systems in 

the respective countries. In addition, Aalborg University assisted with data related to hourly heating 

demand curves in all the case countries.  

Participants in the workshops; Albertslund  and AAU (Denmark ), UNIZAG and Regional energy 

agency of North -West Croatia (Croatia), HAWK and HFT (Germany), EDF (France), EURAC and RINA-

C (Italy), E.ON and IVL (Sweden), Mijnwater and EHP (Netherlands). Additional review to get utility 

perspective Wärme Hamburg (Germany) and A2A (Italy).  
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3 Methodology 

The Section describes the method used for gathering information for each of the PESTLE 

components as well as the method applied to analyze and aggregate  the collected data.  

3.1 PESTLE Analysis 

 

Figure 1 ɀ Overview of the method used for the PESTLE analysis  

The PESTLE analysis framework is a business tool used to analy ze and monitor the factors that may 

have a profound impact on  a product, service or organization  on a market. PESTLE is an acronym 

for Political, Ec onomic , Social, Technical, Legal and Environmental and covers many aspects of the 

prevailing setting  on a market. The content of the PESTLE analysis framework was proposed by IVL 

at an early stage in the project and discussed with the other partners in WP3 . The PESTLE analysis 

is performed by first collecting data for each of the PESTLE components and then performing the 

analysis as described below  and visualized  in Figure 1.   

The analysis of the collected informati on was  conducted in a two -step approach:   

¶ sorting out key factors  

¶ assigning a score to key factors  

¶  

1. Sorting out key factors  

The purpose of t his step was to sort out the key factors generally important for the industry.  To do 

this , the collected material was summarized into bullet -points , with one bullet -point  representing 

one factor (Bhushan and Banu, 2019) . The bullet -points  were then collected i nto a list , which was 

pre -sorted based on the teamɅs experience and knowledge of the area. This was followed by a final  

sorting together with experts. The experts used a simplified ranking for this : (UNICEF, 2015): 

Ʉ++Ʌ - for very important factors  

Ʉ+Ʌ - for factors with s ome importance  

Ʉ0Ʌ - for unimportant factors  
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Using this ranking, less relevant factors were excluded from the analysis, while the important 

factors were assigned a score - see step (2) below.  The list of  the sorted key factors is available  in 

Annex 16. The key factors chosen for the step (2) are indicated in the respective subsections 3.2 -

3.7. 

2. Assigning a score to key factors  

In this step , the  key factors identified  under  step  (1) were put into a country context and assigned 

a score. During the workshop s held  for each country (7 workshops in total) ,  a decision on whether 

a certain factor is a barrier  or an opportunity for a  country was made vi a consensus discussions  

(Jurevicius, 2014, Parra-Lopez et al.). Prior to the workshop s, participants received inf ormat ion 

collected for each of the countries as preparatory material. This also served as a quality control of 

the material included in  the Annex es of  this report . 

The barriers  and opportunity were then assigned a score, using the following sco res (EPM, 2018); 

1 = major barrier  

2 = minor barrier  

3 = minor opportunity   

4 = major opportunity  

Visualization  of th e scores was done b y displaying  the scores in radial chart s during the workshop s. 

After the workshops , summaries of the discussions were  written and distributed to the participants 

for review before going into the deliverable. Representatives  from a utilit y company in German y 

and Italy  were not present in  the respective workshops. The  workshop summar ies were distributed 

to utility companies in Germany and Italy  after the workshop s to ensure the utility perspective was 

included .  

At the time of conducting the workshops , the re sults from the model ling  for the environmental 

section w ere not yet finalized . The assessment of  the environmental key factors was , therefore,  

done by the IVL experts  based on the modelled data. A separate workshop with invi ted WP leaders 

for other work pa ckages in the project was conducted, during which the results of the optimization 

modelling serving as a basis for the analysis of the environmental key factors were presented and 

discussed.  

3.1.1 Limitations 

Information gathered  in a PESTLE analysis can quickl y become outdated. A new political party can 

change the direction  of the political agenda and new legislation can render the results obsolete. 

Data for the political, economic and legal section are especially vulnerable agai nst the PESTLE 

limitation s. Data for those sections were collected during spring 2020. The social section is based 

on interviews with a limited number of customers in connection to the REWARDHeat 

demonstration sites . The results in the social section are h ence not likely to be rep resenta tive for 

the general population. The environmental section is based on the results  of the  energy systems 

optimization model , the description of which together with the input data can be found in Annex 

17 ɀ TIMES model.  
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3.2 Political  

The main source s of information for the  political factors were  the integrated National  Energy and 

Climate Plans (NECP) that all member states have submitted to the European Commission. The 

NECP outline the national plans for energy and climate st rategie s for the period 2021 -2030. The 

NECP were reviewed to identify the long -term goal s of the respective countries and  the stated 

interest s in DHC networks to achieve targets in the HC sector s. Other energy and climate policy 

document s were reviewed on nationa l levels to go more in depth on the available financial 

support s for the REWARDHeat solutions. Partners in the REWARDHeat project have been involved 

to fill the gaps in information  on financial support . 

The chosen for the scoring (step 2) in the PESTLE analysis po litical key factors are:  

¶ National targets  

¶ State-based financial support  

¶ Predictability  

3.3 Economic 

For the economic factor s, the extensive work of Heat Roadmap Europe on supply and demand of 

HC in the EU countries was utilized. For some of the countri es, in depth country analysis featuring 

future demand for  HC is available and has been summarised in this deliverable. The information 

about DH in the respective countr ies was gathered mainly from governmental agencies (such as 

the equivalent of the  energy  agency) and was complemented by input from partners in the 

REWARDHeat project. The potential for LTH and RE sources  integration has been assessed in 

previous EU projects and the information is summarised in this deliverable. The information from 

the EU projects is supplemented with scientific articles and governmental sources where necessary 

and available.  

In addition to the analysis based on extensive literature review, computer -based optimization 

modelling was also used for the assessment of the Specific  Cost of Heat Supply economic factor 

(see below). Further information on the applied modelling can be fo und in the Environmental 

Section 3.7 and in the Annex 17. 

The chosen for th e scoring (ste p 2) in the PESTLE analysis economic key factors are:  

¶ HC supply 

¶ Profitability of DH C 

¶ Price of DHC 

¶ Specific cost of heat supply  

3.4 Social  

The aim of the social factors  in the PESTLE analysis is to understand customers Ʌ opinion on DHC, 

and especially on LTDHC networ ks with integrated LTH and RE sources The  information was 

collected by means of online questionnaire s answered by  customers connected to, or foreseen to 

be connected to, the REWARDHeat demonstration site s. The topics covered in the surveys were:  
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awareness about  LTDHC, availability of information  on LTDHC, aspects of trust and environmental 

considerations. These are the topics that have been found to drive social acceptance towards 

innovative technolog ies in previous studies  (Hofman, 2015) . 10 interviews per demo site were 

foreseen . 5 interviews with professional customers , defined as a customer that signs the contract 

with the DH company (a building owner or a building operator ), and 5 interviews with end -

users/residents,  defined as people who would experience the service provided by a DH network . 

The online questionnaire s also serve as the data collection method for the Task 3.2 CustomersɅ 

per spective on REWARDHeat solutions. An in-depth methodology for developing and distributing 

the survey is available in that deliverable.  

The chosen for the scoring (step 2) in the PESTLE analysis soci al key factors are:  

¶ CustomersɅ opinion of DHN  

¶ CustomersɅ awarene ss of technology  

¶ CustomersɅ cost expectancy  

3.5 Technical 

The information serving as a basis for technical factors  was gathered with the help of several 

interviews . The interviewees were the demo site responsible partners  in the 7 countries as well as 

interna tionally active DHC equipment manufacturers and installers within the 7 demonstration site 

countries. For two countries , complement ing interviews were held  with  a further national partner 

or with another partner as deputy (see further below in text) . The interviews were prepared, 

carried -out and documented by IVL. The contributors participating in the interviews were 

Albertslund, EDF (deputy participator for Dalk ia), Tehnokom, U NIZAG, Wärme Hamburg, A2A, 

Mijnwater, Indepro, Arvalla, Danfoss and Therm aflex.  

The material gathered from the  interviews was processed and assembled to the reported format 

by IVL to preliminary drafts. These drafts were reviewed by each c ontributing partner, while also 

any need for further complementing input were fulfilled, and the n edited to the final state in 

accordance to the contributorsɅ reviews.  

The texts encompass the national level of maturity of the DHC technology, the availabil ity of 

technical components, installers and operators on the market, replicability opport unities  of DHC 

solutions and further technical prerequisites within the countries. The technical section on heat 

pumps was compiled using the  information gathered by EHPA by sending out an interview sheet  

to partner associations in the respective countries . 

The chosen for the scoring (step 2) in the PESTLE analysis technical key factors are: 

¶ Technical maturity /establishment  

¶ Replicability /standardization    

¶ Building stock suitability  

3.6 Legal  

The legal sections were developed through a questionnaire template complet ed by one or several 

of the REWARDHeat partners relevant to the subject . The information requested in the template 
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was descriptions of the main legal considerations and issues impacting the development and 

opportunities for DHC solutions and systems  at a national scale .  

The contributors comprised mainly the DHC resear ch-oriented partners of the project but partially 

also the demo site responsible partners. The partners providing the fulfilled template information 

were EHP, RINA-C, HFT, UNIZAG, EDF and Albe rtslund.  The fulfilled template information was 

further processe d and edited to the reported format by IVL . After th e editing , the  report sections  

were reviewed by the contributors and any need for further complementing input was fulfilled . 

After th at, the  sections were  edited to the final state in accordance to the co ntributorsɅ reviews. 

The texts encompass the main national legal frameworks impacting retrofitting of buildings, energy 

production and distribution in relation to DHC.  

As a background to the national legal prerequisites, the EU 2030 Climate and Energy Fra mework 

and EU directives that have an important impact on the legal framework  with obligation to be 

integrated into national legislation are described  in Chapter 8.1. 

The chosen for the scoring (step 2) in the PESTLE analysis legal key factors are:  

¶ Permissions  

¶ DHC market legislation  

¶ Buildings/construction  

3.7 Environmental 

The environmental section s are based on the  case study approach, using dynamic and quantita tive 

energy system modelling for scenario analyses , in which different policy and technology 

assumptions are contrasted. In the study, the well -established TIMES (The Integrated MARKAL-

EFOM System) energy system model ling framework is used for the analysis  (Etsap, M. Gargiulo, 

2009). The developed model includes descriptions of the heating sector s of the seven case study 

countries and accounts for th e inter actions between  the heating sector s and the respective 

electricity and fuel supply systems . The model allows to study how a n optimized  usage of LTH and 

RE sources  in LTDH networks  would impact the heating sectors  of the demo site countries , as 

compa red to the effects of  conventional DH  on the heating sectors . More detailed description of 

the developed and applied model along with the model inputs, scenarios and performed sensitivit y 

analysis can be found in Annex 17. 

The m ethod a nd the results were presented to selected partners in the REWARDHeat project 

before publication. At least one represe ntative attended from each of the demonstrator  countries. 

The session served both as a quality assurance (assumptions and results we re discussed) and as 

dissemination of project results within the project.  

The chosen for the scoring (step 2) in the PESTLE analysis legal key factors are:  

¶ Specific primary energy use  

¶ Accumulated air pollutant  emissions  

The assessment of whether a key fact or is a barrier or an opportunity was performed by comparing 

modelling results for two development scenarios: 1) with conventional DH, 2) with LTDH and 

utilization of LTH sources (scenarios are further explained in Annex 17). The assessment of whether 
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a key factor will be identified as a barrier or as an opportunity can be  explained by taking Specific 

primary energy use  as an example. If the Specific primary energy use is lower in the scenario with 

LTDH and utiliz ation o f LTH sources than in the  scenario with conventional DH, then the key factor 

is assumed to be an opportunity. If the energy use increases ɀ a barrier. The judgement on whether 

a key factor is a major or a minor opportunity (barrier) was made based o n the extent  to which the 

value of a key factor is different in one scenario compared to another. E.g., if the value of Specific 

primar y energy use decreases in the scenario  with LTDH and utilization of LTH sources  more than 

by 50%, compared to the scenari o with conventional DH, then the key factor is assumed to be a 

major opportunity. If it decreases by less than 50% ɀ minor opportunity.   
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4 PESTLE analysis results 

4.1 Summary  

The scores from the workshops for all the key factors in all the countries have been s ummariz ed 

in Table 2. The overview provides information on which key factors are found to be barriers  or 

opportunities  in the investigated countries . 

Table 2 ɀ Overview of  the  PESTLE analysis output. The color ing scheme: Major opportunity (dark 

green), minor opportunity (light green), major barrier (dark red), minor barrier (light red) . 

Topic  Key factors  DK HR DE FR IT SE NL 

Political  

National targets  4 3 4 3 3 2 3 

State-based financial support  2 2 2 4 2 1 1 

Predictability  4 3 2 3 3 2 3 

Economic  

HC Supply 4 4 1 3 3 3 4 

Profitability of DHC  4 3 3 3 1 3 2 

Price of DHC 4 2 3 2 3 3 3 

Specific cost of heat supply  3 3 3 3 4 4 4 

Social 

CustomersɅ opinion about DHC 4 3 4 3 3 4 3 

CustomersɅ awareness about DHC 2 3 2 1 3 4 3 

CustomersɅ cost expectancy 4 3 3 2 4 2 2 

Technical 

Technical maturity/establishment  4 2 2 3 1 4 2 

Replicability/standardization  4 3 2 4 3 3 3 

Building stock suitability  2 1 1 2 2 4 1 

Legal 

Permissions  4 2 2 2 2 4 3 

DHC market l egislat ion  2 2 2 3 3 4 1 

Buildings/construction  4 2 3 4 4 3 4 

Environmental  
Specific primary energy use  2 4 3 4 4 4 3 

Accumulated air pollutant  emissions  4 3 3 3 3 3 3 

Based on t he discussions with the experts in the workshops, only the CustomersɅ opinion about 

DHC factor was rated as an opportunity  for the replication of the REWARDHeat solutions . The 

ratings, however,  were  based on the results of the surveys answered by the  customers connected 

to the demo site s. This indicates that customers already  connec ted to DHC are generally positive 

about the technology and this can be deemed as an opportunity for the development of LTDHC 

networks . However, the participants of several worksh ops stated that the opinions of the 

customers connected to DH networks are not  representative of the general populations of the 

countries and hence, this key factor may easily become a barrier.  

The factors based on the applied optimization modelling:  Specific cost of Heat supply , Specific 

primary energy use and Accumulated air pollu tant  emissions , are also  scored as being 

opportunities in all the countries , with the only exception of the Specific primary energy use factor 

for Denmark . These key factors were rated as opportunities because they show clear decreases in 
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the heat s upply c ost, in primary energy use and in air pollutant  emissions from the heating sectors 

of the investigated countries in the future with developed LTDHC networks  and utilized LTH and 

RE sources, as compared to the future with only conventional DHC networ ks bein g available.  

National targets , HC Supply, Replicability/ Standardization , and Building s/construction  were rated 

as opportunities for 6 out of 7 analyzed cou ntries . The overall political agenda of  the EU to 

transition the energy system towards greene r solut ions is visible in the national energy and climate 

plans , which create opportunities for innovative technolog ies such as REWARDHeat solutions. The 

translation  of the goals into policies  will decide how much of an opportunity the targets are for the 

REWARDHeat solutions. LTDH C needs to be more explicitly encouraged and it is believed that the 

knowledge level of polit icians needs to increase for this to happen . HC sectors of several  countries 

are still strongly dependent  on fossil fuels and the necessi ty to p hase out those types of  fuel creates 

an opportunity for LTDHC in those countries  (HC supply factor) . Standardiza tion  is seen as 

something necessary for LTDH C and many aspects of the solutions are believed to be possible to 

standardize. Demonstration  of con cepts based on locally available heat sources and distribution 

of the acquired knowledge can drive replicability  and faster scale -up. The Building s/construction  

aspect focuses on the energy performance requirements  for buildings . Energy performance 

require ments either favor  DHC (supplied with recovered or renewable energy) or are technology -

neutral,  i.e., tend not t o favor any heating technology . However, in Croatia , for example,  the NZEB 

regulation s are mainly a barrier as they do  not suggest DH as an alte rnative and the primary energy 

factor  for DH is comparatively  high.   

State -based financial support  and Building stock suitability  are assessed as barriers in 6 countries. 

Targeted financial support towards LTDH C solutions is deemed necessary in many  countr ies for 

the development to take -off and this is not available today. Financial support often favors  

competing heat ing solutions, such as individual heat supply options (e.g. HPs) and building level 

RE sources . In France, the targeted financial suppo rt is available and assessed as an opportunity. 

New and retrofitted buildings are suited for LTDHC, but these buildings constitute a small share of 

the national building stocks . Slow refurbishment rates and unwillingness of the building owners to 

invest in  new or  adapt the existing hydronic systems also contribute as barrier s to the replication 

of the REWARDHeat solutions.  Only in Sweden , it is  assessed that the building stock is an 

opportunity for LTDH C. 

Table 3 ɀ The share s of oppor tunitie s and barriers in the respective countries  

Country analysis  DK HR DE FR IT SE NL 

Share of o pportunit ies 72% 61% 50% 72% 72% 78% 67% 

Share of b arrier s 28% 39% 50% 28% 28% 22% 33% 

Table 3 shows the shares of opportunities a nd barr iers identified for each of the 7 countries. 

Denmark and Sweden have the largest share s of opportunities. This is mainly because these 

countries alrea dy have DH networks as a well -established and reliable heating solution. CustomersɅ 

opinion about D HC, Technical maturity/establishment,  and Permissions  are assessed to be major 

opportunities in both Denmark and Sweden, and this is again because of the ext ensive history of 

DH networks in these countries. Germany has the largest share of barriers. The HC Supply is 

considered a barrier because the dependency on gas is thought to create a threshold and 

producing hydrogen to keep utilizing the gas grid is seen as an option.  In Germany, as well as in all 
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other countries except Sweden, the  Building stock suita bility is considered a barrier since most 

buildings are old, not adapted to centralized heating and have low refurbishment rates.  

4.2 Denmark 

Figure 2 shows the overview of the identified barriers and opportunities for the replicatio n of the 

REWARDHeat solutions in Denmark.  

 

Figure 2 ɀ Overview of the barriers and opportunities for the REWARDHeat solutions in Denmark.  

4.2.1 Political 

National targets ɀ major opportunity  

The national targets are ambitious and forward -lookin g. No specific targets aimed at DH C are in 

place, but DH is acknowledge d as an important part of the strategy to meet the  national targets.  

Denmark  has the largest share of major opportunities  (67%). Aspects that could still  improve 

are: 1) financial support , which is currently encouraging individual HPs, 2) awareness of the 

technology (storytelling), 3) refurbishment rates of the existing building s tock , and 4) improved 

market legislation to guarantee demand within selected planning zones.  
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State -based financial support ɀ minor barrier  

There is no direct support for DH C. However, DH in Denmark is non -pro fit and there is access to 

investment capital through KommuneKredit. Fu nding is available for solar thermal. The support 

for individual HPs right now is a barrier for new DH C networks .  

Predictability ɀ major opportunity  

There is a long tradition of  broad political agreement in Denmark making the predictability of the 

overall framework good. Taxes on various sources in the HC sector can be a little bit less 

predictable.  

4.2.2 Economic 

HC Supply - major opportunity  

DHC networks  have the capacity to support  a high  penetration of variable renewa bles in the power 

grid through large -scale HPs, CHP plants and thermal storage solutions . In phasing out natural gas , 

it is an advantage that buildings already have hydronic systems in place and that customers are 

used to centralized  heat supply.  

Profitabi lity of DH C ɀ major opportunity  

DH networks  are non -profit in Denmark , which is seen as an opportunity. Customers are less 

suspicious about pricing and often are the owners of the systems.  

Price of DH C - major opportu nity  

All DHC networks  in Denmark are d ifferent and so is the price and what is included  in it . For a 

customer, the price of DH C, in general, is competitive against other supply options.  

Specific cost of heat supply ɀ minor opportunity  

The modelling result s show that t he specific cost of heat supply (in MEUR per PJ of heat) in Denmark 

averaged over the period 2020 -2050 is estimated to be lower if LTDH networks are developed and 

LTH sources are utilized, as compared to the future with only conventional DH being developed  

and used (see Annex 9 for country details and Annex 17 for modelling deta ils).   

4.2.3 Social 

For all the responses in the social section the scores have been allocated based on the results of  a 

survey performed with 8 customers connected to the demo site in Albertslund. The experts in the 

workshops would like to highlight that this is not necessarily representative for the Danish 

population.  

Customers Ʌ opinion about DHC  - major opportunity  

Customers  in Albertslund are generally positive towards DH C and this is seen as an opportunity. 

The experts who participated in the workshop also expressed their opinions that people normally 

pay little attention to the heating solutions as long as they func tion pr operly.  

CustomersɅ awareness about DHC  ɀ minor barrier  

Customers should become  more aware of the  DHC solution  as otherwise new buildings might 

choose another supply option (such as a HP). In Albertslund s customer s know about LTDH C 
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networks but  this  is not  representative. DH C as a concept has a mo re complicated storytelling than 

wind power or HPs.  

Customer sɅ cost expectancy - major opportunity  

It is an opportunity that customers think that the cost will be the same or decrease when 

transitioning fro m a con ventional DH to a LTDH with LTH and RE sources. 

4.2.4 Technical 

Technical maturity /establishment ɀ major opportunity  

DH is well -established in Denmark, LTDH C networks also exist  and there are cases of both solar 

thermal and geothermal energy utilization . Denmark  has good players in the market researchin g 

new technologies to develop DH C.  

Replication/standardization - major opportunity  

The DH market in Denmark is non -competitive , which encourages knowledge -sharing and 

contributes as an opportunity to the  rep licatio n of the REWARDHeat solutions . The Danish District 

Heating Association, and the associationɅs yearly congress, are examples of good forums to spread 

knowledge.  

Building stock suitability ɀ minor barrier  

It is difficult to assess the share of the bui lding s tock that is suitable for LTDH C. All new buildings 

are well -suited. Many older houses were built with an overcapacity of the radiators and more 

buildings are improving the building envelope making them suitable.  

4.2.5 Legal 

Permissions - major opportunit y 

The procedures for planning heating supply are well -established in Denmark and this provides a 

clear opportunity  for the replication of the REWARDHeat solutions. Improvements can still be made 

in adapting the procedure  to LTDHC and increased regional coo peratio n.  

DHC market legislation ɀ minor barrier  

In existing areas , planning zones can guarantee a demand for DH but in newly built areas the idea 

is that market competition should steer the heating and cooling technologies , and buildings can 

no longer be  forced  to connect to a centralized supplier .  

Buildings/construction - major opportunity  

All new buildings are low -energy buildings and the energy requirements are well suited for LTDH C.  

4.2.6 Environment 

Specific primary energy use  ɀ minor barrier  

The specifi c prima ry energy use of heat supply (in PJ of fuel per PJ of heat) in Denmark in year 2050  

is estimated to increase insignificantly if LTDH networks are developed and LTH sources are 

utilized, as compared to the future with only conventional DH bei ng developed a nd used ( see 

Annex 9 for country details and Annex 17 for mo delling details ).   
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Accumulated air pollutant  emissions  ɀ major opportunity  

The accumulated air pollutant  emissions (in kton) attribu ted to heat supply in Denmark over the 

period 2020 -2050 are estimated to  decrease significantly and even result in net nega tive NOx 

emissions (accounting for substituted emissions in the electric power sector) if LTDH networks are 

developed and LTH sources  are ut ilized, as compared to the future with only conventional DH being 

developed and used ( see Annex 9 for country details and Annex 17 for modelling details ).   

4.3 Croatia 

Figure 3 shows the overview of the identified barriers and opportunities for the re plication of  the  

REWARDHeat solutions in Croatia.  

 

Figure 3 ɀ Overview of the barriers and opportunities for the REWARDHeat solutions in Croatia.  

Croatia still has several barriers remaining, especially in the legal section with price regulations 

and unfavourable NZEB regulations. More financial support is needed for LTDHC to develop and 

the building stock needs to improve. The existing DH networks are old and inefficient. DH is 

competing against a low price of natural gas.  
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4.3.1 Political 

National targets ɀ minor opportunity  

National targets can be considered as favorable for DHC solutions but are not very ambitious. 

Energy efficiency in buildings will increase due to refurbishment targets and NECP regulation s. No 

targets to reduce ut ilizati on of natural gas boilers  exist . In the NECP, the tar get for 30% RE sources 

in multifamily houses means that DH with RE is almost required.  

State -based financial support ɀ minor barrier  

Some financing is available for refurbishment of DH  networks  through an EU regional fund but no 

financial support for inve stments. Natural gas price for households is below EU average, one of 

the lowest in the EU. The support needs to be higher for LTDH C to develop.   

Predictability ɀ minor opportunity  

The predictabi lity of  state -based support and regulations is stable, and  most DH networks  in 

Croatia are state -owned.   

4.3.2 Economic 

HC Supply ɀ major opportunity  

The HC sector is largely based on fossil fuels, which must be phased out. This is an opportunity for 

DHC. Curren tly, natural gas is the main fuel used  in densely populated  areas and in the long term 

this must be replaced by DH ; there is not enough space for other RE sources-based supply system. 

The supply of biomass to the HC sector is an issue because it made Croat ia reach its RE targets for 

2020, but it is tradit ional biomass and probably not sustainable.  

Profitability of DH C ɀ minor opportunity  

85-90% of the existing DH networks  are owned by the state -owned company HEP. HEP is a large 

company and profitability of  a single branch (HEP DH) is less crucial. For smaller, private 

companies, profitability is a barrier, especially since the price for heat is state regulated .  

Price of DH C ɀ minor barrier  

The price of DH is regulated by the Croatian energy regulation agen cy. The price of natural gas is 

low , which makes D H a more expensive option  in some cases . 

Specific cost of heat supply ɀ minor opportunity  

The specific cost of heat supply (in MEUR per PJ of heat) in Croatia averaged over the period 2020 -

2050 is estimated  to be lower if LTDH networks are developed and LT H sources are utilized, as 

compared to the future with only conventional DH being developed and used ( see Annex 10 for 

country details and Annex 17 for model ling details ). 

4.3.3 Social 

For all the responses in the social s ection the scores have been allocated based on the results of a 

survey performed with 10 customers connected to the demo site in Topusko. The experts in the 

workshops would like to highlight  that t his is not representative for the Croatian population.  
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CustomersɅ opinion about DHC  ɀ minor opportunity  

The positive opinions of the customers already connected to DH are  a minor opportunity. The 

general opinion towards DH C in Croatia is , however, believe d to be more negative as the concept  

is perceived  as old, inefficient and expensive.  

Customers Ʌ awareness about DHC  ɀ minor opportunity  

Customers being aware of the technology is seen as an opportunity.  

Customers Ʌ cost expectancy ɀ minor opportunit y 

It is seen as an opportunity that customers think trans itioning to LTDH C networks would  lead to 

lower energy prices  and would  drive them to connect.  

4.3.4 Technical 

Technical maturity /establishment ɀ minor barrier  

There is a tradition of DH in Croatia and it is an established and mature technology. The existing 

infrastructure is old and inefficient , which makes it a barrier.  

Replication/standardization ɀ minor opportunity  

The overall process  of developing LTDHC netw orks and production of necessary components  can 

be standardized in Croatia. LTH and RE sources, such as geothermal, are available in many places, 

enabling replicability.  

Building stock suitability ɀ major barrier  

The building stock today is not suitable fo r LTDHC and many buildings (e.g. in Zagreb) r equire a 

supply temperature in Dh networks of as high as 110 degrees. The refurbished and new buildings 

are suitable for LTDHC but are still very few .  

4.3.5 Legal 

Permissions ɀ minor barrier  

Establishing new DHC network s is quite a process and obtaining  necessary perm its can take years. 

For the HEP company , being state -owned, the process is easier than for smaller developers, since 

networks are usually either extended or refurbished. It is , however,  not more difficult to get a n 

approval for construction of a DHC  networ k than other infrastructural projects.   

DHC market legislation ɀ minor barrier  

The price regulation  in Croatia is complex and is assessed as a barrier.  

Buildings/construction ɀ minor barrier  

The Primary Energy Factor ( PEF) for DH is comparatively h igh in the NZEB regulation s, and the 

existing DH networks  do not qualify for NZEB buildings energy requirements. NZEB is mainly a 

barrier as it does not suggest DH C as a viable energy supply alternative . In the future this could 

turn into an opportunity as  DHC networks  can be very efficient.  
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4.3.6 Environment 

Specific primary energy use ɀ major opportunity  

The specific primary energy use of heat  supply (in PJ of fuel per PJ of heat) in Croatia  in year 2050  

is estimated to noticeably decrease  if LTDH networks are  develo ped and LTH sources are utilized, 

as compared to the future with only conv entional DH being developed and used ( see Annex 10 for 

country details and Annex 17 for modelling details ).   

Accumulat ed air pollutant  emissions ɀ minor  opportunity  

The accumulated air pollutant  emissions (in kton) attributed to heat supply in Croatia o ver the 

period 2020 -2050 are estimated to decrease if LTDH networks are developed and LTH sources are 

utilized, as compar ed to t he future with only conventional DH being developed and used ( see 

Annex 10 for country details and Annex 17 for modelling details ). 

4.4 Germany 

Figure 4 shows the overview  of the  identified barriers and opportunities for the replication of the 

REWARDHeat solutions in Germany.  

 

Figure 4 ɀ Overview of the barriers and opportunities for the REWARDHeat solutions in Germany.  

Germany has the largest share of barriers (50%), especially in  the technical sectio n.  Awareness 

of the technology needs to increase, LTDHC networks and HPs are unfamiliar. Targeted financial 

support is needed (nowadays the focus is on individual solutions) and the framework needs to 

be more predictable. Generally, o nly CHP production is  encouraged. Building refurbishment 

rates are low.  
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4.4.1 Political 

National targets ɀ major op portunity  

The focus has shifted from renewable electricity to renewable heat. REWARDHeat solutions are 

aligned with the overall strategy to decarbonize the energy sector. The translation  of the strategy 

into regulation will decide  what impact it has . 

State-based financial support ɀ minor barrier  

The support does not provide enough incentive s for LTDHC to develop. The support is mainly 

aimed at individual heating technologies, e.g., HPs. Integrating solar thermal or geothermal in DH C 

networks  is poorl y suppo rted.  

Predictability ɀ minor barrier  

The overall targets are clear and predictable, but the implementation of policies and financial 

support is unpredictable. For DH C solutions the support needs to be more stable and long term.  

4.4.2 Economic 

HC Supply ɀ major  barrier  

The fact that DH networks currently constitute a small share of the countryɅs HC supply is a barrier. 

A shift from decentralized  to centralized solutions is necessary. Even though fossil fuels need to be 

phased out , there is a strong depend ency on  natural gas, which is a barrier. Producing hydrogen 

and continue utilizing the gas grid is seen as an option.  

Profitability of DH C ɀ minor opportunity  

From a utility company Ʌs perspective, profitability of DHC solutions is  greater than of the indi vidual 

solutions (especially given CO2 taxes). From an investorɅs perspective , other than DHC investments 

in the energy sector are considered less risky and have a higher return on investment.  

Price of DHC ɀ minor opportunity  

The price of DH is levelized with th e cost of natural gas making DH a competitive option. If the price 

could not be made competitive, utilities would not build LTDH C networks .  

Specific cost of heat supply ɀ minor opportunity  

The specific cost of heat supply ( in MEUR per PJ of heat) in Germa ny averaged over the period 2020 -

2050 is estimated to be lower if LTDH networks are developed and LTH sources are utilized, as 

compared to the future with only conventional DH being developed and used ( see Annex 11 for 

country d etails and Annex 17 for modelling details ). 

4.4.3 Social 

For all the responses in the social s ection the scores have been allocated based on the results of a 

survey performed by 8 customers connected to the demo site in Hamburg . The experts in the 

workshops would like to highlight that this is probably not representative for the German 

population.  
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CustomersɅ opinion about DHC  ɀ major opportunity  

The customers connected to the existing DH network are positive towards the technol ogy and 

hence, this is deemed as an opportunity . Increased public concern about climate change will likely 

drive the positive opinion  further . In general, the opinion towards DH C is positive, at least among 

those who are aware of it.  

CustomersɅ awareness about D HC ɀ minor barrier  

It is a barrier that people are not so aware about the technology since there is no Ɉeducational 

pushɉ from the market  side. 

CustomersɅ cost expectancy ɀ minor opportunity  

Most of the  respondents think the price  of energy  will be lower w ith integrated LTDHC solutions. 

In reality, the price will likely be the same (depending on the development of the carbon tax and 

the local utility) and this is important to communicate to customers to avoid disappointment.  

4.4.4 Technical 

Technical matu rity /establishment ɀ minor barrier  

DH companies know the conventional DH technology but less familiar with new technologies, e.g., 

HPs. There is a difference between the countryside , where DH technolog ies are less mature , and 

the metropolitan areas , where they ar e more established.  

Replication/standardization  ɀ minor barrier  

The lack of experience in LTDH C is a barrier for  the  replication and due to different local conditions,  

it will be difficult to standardize.  

Building stock suitability ɀ major barrier  

Connect ing the infrastructure to the existing buildings is a barrier and with a low refurbishment 

rate not many buildings will be suitable for LTDH C.  

4.4.5 Legal 

Permissions ɀ minor barrier  

The permission procedure is complex and unpredictable. Bureaucracy is c onsider ed a barrier. The 

process can be simplified in the future through digital solutions.  

DHC market legislation ɀ minor barrier  

Legislations governing the DH C market are scarce and l generally are not in favor  of DHC (except 

CHP production).  

Buildings/ constru ction ɀ minor opportunity  

LTDHC has a low PEF, which makes it favorable  for energy performance requirements. The 

integration of renewable heat production and waste heat is promoted.  

4.4.6 Environment 
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Specific p rimary energy use ɀ minor opportunity  

The specific  primary energy use of heat supply (in PJ of fuel per PJ of heat) in Germany in year 2050  

is estimated to significantly decrease if LTDH networks are developed and LTH sources are utilized, 

as compared to the future with only conventional DH being develop ed and used ( see Annex 11 for 

country details and Annex 17 for modelling details ).   

Accumulated air pollutant  emissions ɀ mino r opportunity  

The accumulated air pollutant  emissions (in kton) at tribute d to heat supply in Germany over the 

period 2020 -2050 are estimated to noticeably decrease if LTDH networks are developed and LTH 

sources are utilized, as compared to the future with only conventional DH being developed and 

used (see Annex 11 for country details and Annex 17 for modelling details ). 

4.4.7 Other comments 

Utility perspective ɀ Comments from W ärme Hamburg on the PESTLE analysis  

¶ economically, with existing financial support , gas-only boile rs are mostly the cheapest heating 

technology.  

¶ generally, it is n ot possible to have one picture of the German HC market. There are plenty of 

regional differences . Currently, t here are a lot of social and political changes , which could 

change the market in  Hambur g and Germany within the next years . 

4.5 France 

Figure 5 shows the overview of the identified barriers and opportunities for the replication of  the  

REWARDHeat solutions in France.  

In France, it is difficult for DHC to compete if the focus is on the price of energy only. From the 

customersɅ perspective, price of heating and cooling is expected to decrease with Ɉgreenerɉ 

supply. From the energy suppliersɅ perspective, the decrease in energy prices is not evident with 

higher shares of renewable resources. The awareness of the technology needs to increase, as 

well as building refurbishment rates.   



 

 

 

 

www.rewardheat.eu   Page 24  

 

Figure 5 ɀ Overview of  the barriers and opportunities for the REWARDHeat solutions in France. 

4.5.1 Political 

National targets ɀ minor opportunity  

The overall national strateg y is positive for the development of REWARDHeat solutions and heat 

networks are mentioned explicitly. It is h owever just political objective and not a regulation.  

State -based financial support ɀ major opportunity  

Financial support is available for both DH and DC and therefore, is a major opportunity for the 

development of LTDHC networks.  

Predictability ɀ minor o pportun ity  

When a contract is signed the terms of financial supp ort are secured for the stated duration and 

hence predictable. In the long term , there is always a degree of uncertainty as to how political 

support will change.  

4.5.2 Economic 

HC Supply ɀ minor opp ortunit y 

Since the political objective is to phase out fossil fu els, an opportunity arises in the longer -term  

perspective  as market shares become available. However, there is an ongoing c ompetition from 
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electricity -based technologies supplying heating and cooling . In the  short term , the economy is still 

dominated by ga s solutions.  

Profitability of DH C ɀ minor opportunity  

Delegation of services (DSP) is the ownership structure dominating the market. DH C networks  are 

required  to be profitable  (privately owne d more than the publicly owned ) and competitive in an 

open market . An investment in DH C is competitive against other investments in the long term.  

Price of DH C ɀ minor barrier  

DH needs to compete against alternative heat supply options in an open market an d the c ustomer 

can always choos e a cheaper option. Looking only at the price  of heat , DH is not competitive  now . 

Specific cost of heat supply ɀ minor opportunity  

The specific cost of heat supply (in MEUR per PJ of heat) in France averaged over the period 2 020-

2050 is estimated to be lower if LTDH networks are developed and LTH sources are utilized, as 

compared to the future with only conventional DH being developed and used ( see Annex 12 for 

coun try details and Annex 17 for modelling details ). 

4.5.3 Social 

For all the responses in the social section the scores have been allocated based on the results of a 

survey p erformed with 5 customers in connection to the demo site in La Seyne -sur-Mer. The 

experts in the worksho ps would like to highlight that the responses are not  representative for the 

French population, especially consider ing the customers Ʌ opinion.  

Customers Ʌ opinion about DHC  ɀ minor opportunity  

From  the results of the survey, the  customers who know about DH are positive towards the 

solutions and this is seen as a minor opportunity. In general , people in France are likely to be less 

positive towards DH C then the survey shows, and many people probably donɅt have an opinion as 

the technology is unfamilia r in France. 

Customers Ʌ awareness about DHC  ɀ major barrier  

People in general, also those who responded to the survey, are unfamiliar with the technology and 

this is a major barrier.  

Customers Ʌ cost expectancy ɀ minor barrier  

People expect  the price of en ergy to  be the same, or even less, when switching to a new s ystem 

based on RE sources. This is a barrier. In reality  the price will likely  increase due to higher 

generation  costs. 

4.5.4 Technical 

Technical maturity /establishment ɀ minor opportunity  

DH is not ve ry commo n in France, but it has been around since the 1980Ʌs. The technology is 

available and mature, and this spills over to the LTDH technology which is not assessed to be more 

difficult than conventional DH. DC networks also exist in France and should s erve as a basis for the 

development of LTDHC solutions.  
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Replication/standardization ɀ major opportunity  

France is a large country with much variation between the north and south. The knowledge of 

working with different types of energy sources for LTDHC is availab le and therefore, 

standardization and replication of the REWARDHeat solutions should not be a problem.  

Building stock suitability ɀ minor barrier  

LTDHC is mostly implemented in new buildings. The fact that most of the existing building s are 

suppli ed with heat using natural gas is considered a barrier (hydronic systems in buildings are 

available but dimensioned to fit the system based on gas, not DH). For building s that have electric 

heaters , the investment cost to change to DH is even higher since a hydron ic system needs to be 

installed.  

4.5.5 Legal 

Permissions ɀ minor barrier  

The procedure to obtain permissions is a highly standardized procedure in France but  it is still a 

long and time -consuming process. It would probably be difficult to ma ke the proce ss easier than 

it is. 

DHC market legislation ɀ minor opportunity  

There are no tariff s applied to DHC and the price s of heating and cooling  must compete on an 

open market. The re is a classification system , which identifies  areas around DH systems where a 

bu ilding m ust connect if undergoing major energy renovations. The price of DH must still be 

competitive for the customer, i.e., if a cheaper option is available the customer can opt out of the 

classification obligation to connect .  

Buildings/construction ɀ major opp ortunity  

Building regulations are in favor  of DH produced by renewable and recovered energy. If a building 

connects to a DH C network  the thermal coefficient is automatically very good for the building.  

4.5.6 Environment 

Specific primary energy use ɀ maj or oppor tunity  

The specific primary energy use of heat supply (in PJ of fuel per PJ of heat) in France in year 2050  

is estimated to significantly decrease if LTDH networks are developed and LTH sources are utilized, 

as compare d to the future with only con ventiona l DH being developed and used ( see Annex 12 for 

country details and Annex 17 for modelling details ).   

Accumulated air pollutant  emissions ɀ minor opportunity  

The accumulated air pollutant  emissions (in kton) attributed to heat supply in France over the 

period 2020 -2050 are estimated to decrease if LTDH networks are developed and LTH sources are 

utilized, as compared to the future with only conventional DH being developed and used ( see 

Annex 12 for country details and Annex 17 for modelling details ).  
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4.6 Italy 

Figure 6 shows the overview of the identified barriers and opportunities for the replication of  the  

REWARDHeat soluti ons in Italy.  

 

Figure 6 ɀ Overview of the barriers and oppor tunities for the REWARDHeat solutions in Italy.  

4.6.1 Political 

National targets ɀ minor opportunity  

DHC is barely mentioned  in the national strategy  but this is not cons idered a  barrier for the 

technology. The possible connection between DH C and the electricity  system through HP s and CHP 

plants together with the ambitious national goals to make  the energy system more sustainable 

(specifically the HC sector ) makes National  targets  a minor opportunity.  

  

In Italy, the financial support focus es on individual heating and cooling solutions at the building 

level. Profitability is higher for other than DHC investments, diverting investments away from 

DHC. Awareness of the technology needs to increase as DHC is unfamiliar and the building stock 

needs to improve.  
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State -based financial support ɀ minor barrier  

Tax incentives are available for DH C systems with waste incineration, solar thermal and 

geothermal energy but the support is not deemed as enough to realize DH C networks . RE and EE 

action s at the building level are more incentivized and therefore the state -based support is more 

of a barrier for DH C.  

Predictability - minor opportunity  

Historically , support and regulations have sometimes been unpredictable, but a change has taken 

place in recent years and there is now a clear strategy to transform the energy sys tem towards 

renewables and the concept of energy communities is being develop ed.  

4.6.2 Economic 

HC Supply - minor opportunity  

The share of HPs in the HC sector increases rapidly an d is likely to overtake the shares of fossil 

fuels in the future. This is aligned  with the national strategy for the promotion of RE sources, which 

is focused on electricity. Since LTDHC networks include centralized HPs, HC supply is considered 

an opportun ity for the replication of the REWARDHeat solutions . 

Profitability of DH C ɀ major  barrier  

Cities without DH  networks  today are unfamiliar with the concept and it will be difficult to realize 

DHC networks in them . Energy companies deem other than DHC busine sses, e.g. electricity 

generation and distribution, natural gas supply, more prof itable and this possess a barrier for the 

development of LTDHC networks.   

Price of DH C - minor opportunity  

The price of DH is gen erally aligned with the price of natural gas a nd is th erefore competitive. 

Further, an energy company  can take over the maintenance of DHC substation s. Hence, a customer 

can get a competitive price for energy while having less responsibilities to maintain the service of 

the HC equipment.  

Specific cost  of heat  supply ɀ major opportunity  

The specific cost of heat supply (in MEUR per PJ of heat) in Italy averaged over the period 2020 -

2050 is estimated to be significantly lower if LTDH networks are developed an d LTH sources are 

utilized, as compared to the  future with only conventional DH being developed and used ( see 

Annex 13 for country details and Annex 17 for modelling details ).  

4.6.3 Social 

For all  the  responses in the social section the scores have be en allocated based on the results of a 

survey performed with 12  potential  customers in Milan. The experts in the workshop would like to 

highlight that this is not representative for the Italian population.  

Customers Ʌ opinion about DHC  - minor opportunity  

Responde ntsɅ general opinion is positive towards DH C and this is believed  to be an opportunity. 

However, it is worth mentioning again that the respondents live in the city with existing DH system 

and their responses are likely to be overoptimistic towards LTDHC.  
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Customers Ʌ awareness about DHC  - minor opportunity  

The respondent s were  aware of the  technology. However, LTDH C networks  and even DH is not 

common in Italy and it is likely that the opinion of the Italian population would be different.  

Customers Ʌ cost exp ectancy - major opportunity  

It is assumed as an  opportunity that the respondents believe that the price of energy will become 

lower or stay the same with the integration of LTDHC networks, as compared to conventional grids.   

4.6.4 Technical 

Technical ma turity /establishment ɀ major barrier  

Considering the whole country , DH is currently not common,  and DC is very rare in Italy. This makes 

technical maturity and establishment of the technologies a major barrier. If only looking at 

northern Italy and only DH, the answer would have been minor opportunity.  

Replication/standa rdization - minor opportunity  

There is potential for replicability of LTDHC  solutions  in Italy. Standardization should be possible 

by proposing standard solutions for 3/4 macro -areas/contex ts in th e country having similar climate 

and available resources.  

Building stock suitability - minor barrier  

In general, t he building stock is not suitable for LTDHC. However,  there could be more 

opportunities in the future. New buildings have requirements  on ener gy performance and targets 

on retrofitting old buildings wi th better insulation exist . Since many buildings have centralized 

hydronic systems only minor adaptation s would be required  in buildings to become compatible 

with LTDHC. 

4.6.5 Legal 

Permissions - minor b arrier  

The regulatory framework around DH is complex and re ceiving the necessary permissions requires 

much administration. However, when a DH C network  is to be implemented , the company has the 

support of the municipality, which may somehow ease the  process of obtaining a permit .  

DHC market legislation - minor opp ortunity  

Historically, DHC was not a regulated market in Italy; legislation around DHC has room for 

interpretation and does not pose boundaries.  Starting  year 2021, the ARERA (Italian Regulatory 

Authority for Energy, Networks and Environment) started  to implement a series of norms in order 

to regulate the DHC market . 

Buildings/construction - major opportunity  

In the energy performance requirements for buildings , there is no push towards a si ngle 

technology. Heat ing generated by  a HP or by DH (produced by waste incineration or RE) is valued 

equally.  
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4.6.6 Environment 

Specific primary energy use ɀ major opportunity  

The specific primary energy use of heat supply (in PJ of fuel per PJ of heat) in Ital y in year 2050  is 

estimated to significantly decrease if LTDH networks are developed and LTH sources are utilized, 

as compared to the future with only conventional DH being developed and used ( see Annex 13 for 

country details a nd Annex  17 for modelling details ).   

Accumulated air pollutant  emission s ɀ minor opportunity  

The accumulated air pollutant  emissions (in kton) attributed to heat supply in Italy over the period 

2020-2050 are estimated to notice ably decrease if LTDH networks are developed and LTH sources 

are utilized, as compared to the future with only conventional DH being developed and used  (see 

Annex 13 for country details and Annex 17 for model ling details ).   

4.6.7 Other comments 

Utility perspective ɀ Comments from A2A on the PESTLE analysis  

¶ politically and economically, DHC is not seen as a strategic tool to meet the environmental 

and energy goals, yet, this could be translated as a minor op portunit y. Therefore, not many 

investments are dedicated to the development of this technology.  

¶ socially, non -experts are not aware of how the DHC  technology works, even in the areas 

where DH is present. Therefore, when developing new systems, it is import ant to e ngage 

deeply the involved communities and authorities in order to explain DHC systems and gain 

their supports.  

4.7 Sweden 

Figure 7 shows the overview of the identified barriers and opportunities for the replication of the 

REWARDHeat solutions in Sweden.  

Sweden has a large share of opportunities (78%) and the identified barriers are mainly in the 

political section. With a strong tradition of conve ntional DH, targeted financial support and 

increased know ledge are necessary for LTDHC to develop. In the short -term, prices are likely to 

increase with LTDHC and customers need to be prepared for and accept this.  
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Figure 7 ɀ Overview of the barriers and opportunities for the REWARDHeat solutions in Sweden.  

4.7.1 Political 

National targets ɀ minor barrier  

Politic ians are still steering towards conventional DH. Combustion  of w aste and biofuels in CHP 

plants is still in focus. The knowl edge among politicians about LTDH C needs to be improved .  

State -based financial support ɀ major barrier  

There is no targeted support available today. Economic incentive s are necessary for LTD HC to ta ke 

off as the tradition in Sweden is to build large , central ized generation  plants.  

Predictability ɀ minor barrier  

The political agenda with ambitious environmental policies are predictable and long -term. The 

Swedish building code (BBR) is importa nt  for D HC and needs to be more predictable.  

4.7.2 Economic 

HC Supply ɀ minor opportunity  

DH and HPs (both large -scale in the DH C networks  and individual) are well -established 

technologies in Sweden , which is an opportunity for LTDH C solutions . In a future wher e biomas s 

availability if limited , LTDHC is an appealing option. The tradition of investing  in large -scale waste 
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incineration  plants  reduces the  incentive for the exploitation of LTH  sources  and is therefore a 

barrier.  

Profitability of DH C ɀ minor opportu nity 

Development of LTDHC networks is deemed profitable, especially if such networks can be 

close/connected to the existing DH networks and to sources of waste heat, e.g., data centers.   

Price of DH C ɀ minor opportunity  

Conventional DH is not always the c heapest heating option, but the price is competitive and stable, 

the supply is easy and there is a strong tradition  of centralized heating solutions . 

Specific cost of heat supply ɀ major opportunity  

The specific cost of h eat supply (in MEUR per PJ of heat)  in Sweden averaged over the period 2020 -

2050 is estimated to be significantly lower if LTDH networks are developed and LTH sources are 

utilized, as compared to the future with only conventional DH being developed and use d (see 

Annex 14 for country details and Annex 17 for modelling details ). 

4.7.3 Social 

For all the responses in the social section the scores have been allocated based on the results of a 

survey performed with 7 customers in Sweden, 3 connect ed to th e demo sites and 4 representing 

an approximation of end -users at the Swedish demo sites.  The results of the surveys are not  

necessarily representative for the Swedish population.   

Customers Ʌ opinion about DHC  ɀ major opportunity  

The customers alre ady conn ected to DH are generally positive about the technology . Considering 

that DH covers more  than half of the total heating demand in Sweden, positive opinion about the 

technology can be assumed to be true for most of the population.  

Customers Ʌ awaren ess abou t DHC ɀ major opportunity  

Customers have good knowledge about  conventional DH, and this is deemed as an opportunity 

for the development of LTDHC networks . However, to further improve the awareness of the 

customers is beneficial.  

Customers Ʌ cost expectancy  ɀ minor barrier  

Most of the customers believe that the price  of energy  would decrease  with the integration of 

LTDHC networks and LTH and RE sources . The experts indicated that i n the short -term the prices 

are likely to increase (because significan t invest ments  are necessary) or remain the same. In the 

long -term , customers are likely to experience lower prices if LTDHC networks are developed, as 

compared to the prices in the future with conventional DHC.  

4.7.4 Technical 

Technical maturity /establishment ɀ major o pportunity  

DH and HPs are well -established  technologies in Sw eden, which is an opportunity for the 

replication of the REWARDHeat solutions .  
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Replication/standardization ɀ minor opportunity  

DH networks  have been successfully replicated in most of the  Swedish cities. Standardized 

substations keep maintenance costs down. The experience of standardization in Sweden is 

extensive and developing different concepts for LTDH C based on the available technologies should 

be comparatively easy .  

Building stock su itabilit y ɀ major  opportunity  

Newly constructed  buildings are the largest opportunity for LTDH C however a great share of the 

existing building stock is  also suitable (slightly lower efficiency). Smart control  systems become  

more important for LTDH C solutio ns.  

4.7.5 Legal 

Permis sions ɀ major  opportunity  

Obtaining permissions in Sweden is a fairly straightforward process .  

DHC market legislation ɀ major  opportunity  

There are no obligation s to connect to a DH C network.  The price s of heating and cooling are not 

regulated b ut there is a tradition of transparency in the pricing structure. Transparency and 

freedom of choice are considered as great opportunities for LTDHC networks .  

Buildings/construction ɀ minor  opportunity  

The Swedish building code (BBR) has improved recently  and is now fairer between DH and 

individual heating solutions . A difficulty is, however, that the BBR is changing often.  

4.7.6 Environment 

Specific primary energy use ɀ major opportunity  

The specific primary energy use  of heat supply (in PJ of fuel per  PJ of heat) in Sweden in year 2050  

is estimated to significantly decrease if LTDH networks are developed and LTH sources are utilized, 

as compared to the future with only conventional DH being developed and used ( see Annex 14 for 

coun try details and Annex 17 for modelling details ).   

Accumulated air pollutant  emissions ɀ minor opportunity  

The accumulated air pollutant  emissions (in kton) attributed to heat supply in Sweden over the 

period 2020 -2050 are estim ated to noticeably decrease if LTDH networks are developed and LTH 

sources are utilized, as compared to the future with only conventional DH being developed and 

used (see Annex 14 for country details and Annex 17 for modelling details ). 

4.7.7 Other comments 

The most important barrier identified by experts in the Swedish workshop was not covered by the 

selected key factors and is therefore highlighted here. The strong tradition and culture in Sweden 

of having  large central production plants is a m ajor barrier for LTDH. Upscaling LTDH requires a 

shift from production -oriented to distribution -oriented.   
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4.8 The Netherlands 

Figure 8 shows the overview of the identified barriers and oppo rtunitie s for the replication of the 

REWARDHeat solutions in the Netherlands.  

 

Figure 8 ɀ Overview of the barriers and opportunities for the REWARDHeat solutions in 

Netherlands.  

4.8.1 Political 

National targets ɀ minor opportunity  

DHC is acknowle dged as being  necessary for achieving national targets and phase out  natural gas  

from the energy system . Conventional DH suits the targets well , some adjustments might be 

required to encourage development of LTDHC .  

  

In the Netherlands, barriers are identified in all the sections. Financial support and increased 

awareness are necessary, as well as incentives f or building owners to improve the building stock. 

Price regulations and that the heating demand within an area cannot be guaranteed are barriers. 

DH is often competing for investments with the electricity sys tem, in which profitability is higher.  


















































































































































































































































































































































