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Abstract  

The workshop on smart specialisation on heating and cooling was organised by the 

European Commission's Joint Research Centre  (JRC) , with the support of the European 

Commission's Directorate -General for E nergy  (DG ENER)  and Directorate -General for 

Regional and Urban Policy  (DG REGIO ) . It was  held in Brussels , in the Conference Centre 

Albert Borschette, betw een May 30th and June 1st 2018.  

The Workshop was focused on two key topics: (1) regional heating and cooling priorities 

from technology and energy planning perspectives, and (2) heating and cooli ng 

financing.  

The aim of the workshop was to understand the current state -of -play and the expected 

future of the heating and cooling (H&C) sector across EU regions, to discuss the role of 

regional authorities and their cooperation with national and EU enti ties on how to uptake 

the ESIF funds to decarbonise the heating and cooling sector ð including barriers, 

opportunities and challenges.  

The workshop was attended by 40 participants, 18 of them from the regional authorities 

and regional policy making bodies as regional energy agencies. The eight participating 

regions/countries were Sofia (Bulgaria), Bulgaria (country), Nord -East (Romania), 

Slovenia (country), Andalucia (Spain), Western Macedonia (Greece), Castilla -Leon 

(Spain), Lubelskie (Poland) . 
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Foreword  

This report was prepared in a joint initiative by DG ENER and JRC within the framework 

of an Administrative Arrangement between DG ENER and JRC on Heating and Cooling of  

the Smart Specialization on Energy initiative . (ENER/C2/2016 -519/SI2.760213) . The 

obje ctives of the project  are to support regions developing their strategies and innovation 

capacities for heating and cooling, and to enhance their uptake of European structural 

funds for implementing energy efficiency and renewable energy measures in the hea ting 

and cooling sector.  
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1  Introduction  

The Smart Specialisation Strategies Platform  (S3P) assists the European Union Member 

States and the EU regions to design, develop and implement research and innovation 

strategies and policy portfolios  to enable smart spe cialisation . The Platform was initiated 

in 2011 to provide information, methodologies, expertise, peer - reviews and advice to 

national and regional policymakers, as well as to promote mutual learning, trans -national 

co-operation and to contribute to academi c debates around the concept of smart 

specialisation.  

These strategies set priorities at national and regional levels to build competitive 

advantage by developing and matching research and innovation (R&I) own strengths 

with business needs, to address emer ging opportunities and market developments in a 

coherent manner, while avoiding duplication and fragmentation of efforts. The strategies 

developed can also concern the transition to a low -carbon economy through the 

implementation of energy efficiency measu res and sustainable energy sources.  

The EU has set five ambitious EU level objectives for 2020 on employment, innovation, 

education, social incl usion and climate/energy 1, and Member States have adopted their 

own national targets in each of these areas, whi ch must be underpinned by 

implementation strategies and actions at national and sub -national level. The role of the 

S3P is to link in regional authorities across Europe viand help  them to design smart 

specialisation strategies promoting  the entrepreneurial  discovery process , using the 

European Structural Investment Funds (ESIF) efficiently and building synergies between 

different EU, nat ional and regional policies, as well as public and private investments 2.  

In this context, the initiative on Heating and Cooling aims at helping regions to develop 

their strategies on this specific energy theme. One of the major activities planned is the 

organisation of a regional workshop.  

The Workshop on Smart Specialisation on Heating and Cooling was organised by the 

Euro pean Commission 's  Joint Research Cent re, with the support of DG ENERGY and DG 

REGIO,  and held in Brussels in the Conference C entre Albert Borschette, between May 

30 th  and June 1 st  2018. The Workshop was focused on two key topics:  

ƀ Regional heating and cooli ng priorities  from technology and energy planning 

perspectives ;  

ƀ Heating and cooling financing . 

The aim of the workshop was:  

ƀ To understand the current state -of -play and the expected future of the heating 

and cooling (H&C) sector across EU regions;  

ƀ To discus s the role of regional authorities and their cooperation with national 

and EU entities on how to uptake the ESIF funds to decarbonise the heating 

and cooling sector ð including barriers, opportunities and ch allenges . 

ƀ To support the efficient uptake of the cohesion funds by sharing knowledge 

and experience from regions and experts in H&C topics;  

ƀ To disseminate information about useful tools and methodologies for planning, 

implementation and monitoring;  

ƀ To foster the cooperation among regions; creating long ðterm partnerships 

(i.e. Vanguard initiative / Partnerships in the S3P -E) 

                                           
(1)  Europe 2020 strategy https://ec.europa.eu/info/ business -economy -euro/economic -and - fiscal -policy -

coordination/eu -economic -governance -monitoring -prevention -correction/european -
semester/framework/europe -2020 -strategy_en   

( 2)  Factsheet on Cohesion Policy 2014 -2020. National/Regional Research and Innovat ion Strategies for Smart 
Specialisation (RIS3). Available at:  

 http://s3platform.jrc.ec.europa.eu/documents/20182/84453/Fact_Sheet_smart_specialisa tion_en.pdf   

https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/framework/europe-2020-strategy_en
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/framework/europe-2020-strategy_en
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/framework/europe-2020-strategy_en
http://s3platform.jrc.ec.europa.eu/documents/20182/84453/Fact_Sheet_smart_specialisation_en.pdf
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ƀ To provide information and evidence to improve next funding period post 

2020.  

The Workshop was attended by 40 participants, 18  of them from the regional authorities  

and  regional policy making bodies  as regiona l energy agencies . The eight participating 

regions were:  

¶ Sofia, Bulgaria  

¶ Bulgaria (country)  

¶ Nord -est, Romania  

¶ Slovenia (country)  

¶ Andalucia, Spain  

¶ Western Macedonia, Greece  

¶ Castilla -Leon, Spain  

¶ Lubelskie, Poland  

The list of experts that provided insights on technology and financial aspects related to 

the heating and cooling sector are presented Table 1 .  

Table 1 : List of experts  

Expert  Organisation  

Lukas Kranzl  TU Wien  

Sibylle Braungardt  Öko - Institut  

Cyril Roger -Lacan  Tilia  

Andreas Hermelink  Ecofys  

Brian Vad Mathiesen  Aalborg University  

Manuel Torrent  Ag¯ncia dôEnergia de Barcelona 

Eva Hoos  DG Energy  

Greg Gebrail  EBRD 

Reinhard Six  EIB  

Gergana Miladinova  DG REGIO  

Simone Alessandri  EU.ESCO 

Rüdiger  Lohse  Klimatschutz -  und Energieagentur Baden Württemberg  

Timot hee  Noel  DG Energy  

Agnƍ Kazlauskaitƍ Ministry of Finance of the Republic of Lithuania  

Nicholas Stancioff  LABEEF, Latvia  

Piero Pelizzaro  Municipality of Milan  

The aim of this report is to collect and summarise the content presented and discussed 

during the workshop as well as major conclusions derived from the discussions.  

The report is organised as follows :  Section 2 summarizes the issues presented and 

discussed at the Workshop, with Section 2.1 focusing on strategies, priorities, and 

technology solutions, and Section 2.2 directed at financing challenges and solutions in 

relation to heat ing and cooling at the regional level. Section 4  reviews key messages, 

conclusions and a future perspective.  Annex in section 5 provides a brief overview of 

each presentation.  
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2  Regional heating and cooling present and future  

The Workshop on Smart Specialisa tion on Heating and Cooling looked at policy, technical , 

business  and financing aspects of regional heating and cooling strategies/planning and 

imple mentation.  

The participants stated their interest in the S3P E, as well as in the Workshop. They listed 

a large number of  topics of interest , such as to understand implementation practices at 

the local level, to implement monitoring of programmes, to design local H &C strategies, 

how to integrate energy strategies with decarbonisation aims, how to utilize the R ES 

potential for H&C, how to integrate biomass usage, how to integrate with sustainable 

construction concepts, what smart technology /smart buildings  means for H &C, to find 

business models to develop H&C and other energy projects, and especially through 

com bining energy efficiency and RES, how to combine different funding mechanisms, etc.  

The following section gives a review of the most important issues that were raised by the 

presentations and the following discussions.  

2.1  Strategies, priorities, and technolog y solutions in the EU 

regions  

The EU has a comprehensive  energy legislation to achieve  energy efficiency and 

renewable  energy legislation  goals . The EU energy efficiency , renewables, climate, as 

well as   employment and housing policies are fitted into the framework of the Headline 

Targets of the European Council ( Figure 1 ).  

Figure 1 . European Council Headline Targets  

 

Source : Eva Hoos presentation  

The EU energy and climate h eadline targets are the means to achieve overall policy goals 

set at the EU o r at International level, namely the European Energy Union and the Clean 

Energy Package, as well as the 2015 Paris Agreement.  (Eva  Hoos)  

The 2020 targets are still challenging for some countries, although time is getting short 

to comply with them. The average energy efficiency target for the EU is on track, 

although there are also Member States that need improvement (e.g. Romania, Sl ovenia, 

Poland, Italy, Hungary, Spain, Greece). Energy consumption has been growing in most of 

the sectors and most of the countries (Juan Pablo Jimenez Navarro).  
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Figure 2 . Trends in energy consumption in 2014 -15  

 

Source: Analysis of the annual reports 2017 under the EED. JRC, 2017 3 cited in Juan Pablo Jimenez Navarro 
presentation . See Abbreviation section  (page 60 ) for the Member State codes.  

2.1.1  Status of Heating and Cooling  

Heating and cooling makes up half of the total fina l energy consumption in the EU  or ca. 

6 500  TWh, with  space heating responsible for 27  %, process heating 16  %, space 

cooling 1  %, and hot water 4  %  of total final energy consumption  % (Eva Hoos and Juan 

Pablo Jimenez Navarro ) (see  Figure 3 ). Around 75  % of heating and cooling demand is 

supplied from fossil fuels 4, making a n important source of CO 2 emissions and air pollution  

this sector a. 

The residential sector is the most prominent user of H&C, and accounted for 54  % of final 

energy heating and cooling consumption in 2015, followed by servicesô share of 21 % 

and industry's of 24  %. (Juan Pablo Jimenez Navarro).  

In general, the heating and cooling sector is charact erised by low efficiencies, and large 

amounts of waste heat .  

Figure 3 . Total final energy consumption in 2015 by the EU28  

 

Source : Fleiter et al, 2015, www.heatroadmap.eu  cited in Eva Hoos and Lukas Kranzl presentation s 

  

                                           
3  Analysis of the annual reports 2017 under the Energy Efficiency Directive. JRC, 2017 .  
4  66  % in 2015 according to Lukas Kranzl  

MS Total BE BG CZ DK DE EE IE EL ES FR HR IT CY LV LT LU HU MT NL AT PL PT RO SI SK FI SE UK 
Primary 

Energy 
 U  U  U γ γ W   U γ U   U  U  U γ W   U  W  U  W  U  U γ U   U γ γ W   W γ 

Total  U  U  U  U  U γ U   U  U  U  U  U  U  W γ γ U   U  U  U  U  U γ U   U  W  U  U

Industry γ U   U γ γ W   U γ W   U γ γ W  γ W  γ U   U γ γ γ γ γ γ γ γ U   W

Transport  U  U  U γ γ γ U   U  U  U  U  W  U  U  U  W  U  U  U  U  U  U  U  W γ γ U   U

Residential  U  U  U  U  U  W  U  U  U  U  U  U  U  W  W  U  U  U  U  U γ W  γ U   U  W  U  U

Services  U  U  U  U  U  U γ U   U  U  U  U  U  W  W  U  U  U  U  W γ U  γ U   U  W γ U  

 U Increase γ Stable  W Decrease

Final 

Energy 

Non-H/C
50%

Process 
heating

16%

Space heating
27%

Hot water
4%

Other heating
1%

Process 
cooling

1%

Space 
cooling

1%

Heating and 
cooling

50%

http://www.heatroadmap.eu/
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The H&C sector features large saving potentials due to the inefficien cies in the systems  

(Eva Hoos) :  

ð 75  % of EU buildings are inefficient and obsolete, and large part will need energy 

renovation ;  

ð Around 50  % of the  heating equipment is beyond its technical lifetime and will need 

to be replaced in the next 5 -10  years;  

ð The share of district heating varies widely across countries from cs. 65  % in Latvia to 

practically 0 %  in Malta, Cyprus, Ireland and Spain. (2013 data) ;  

ð District heating has a high potential to incorporate renewable energy sources, 

nevertheless in 2012 the main fuels were natural gas (40  %), coal (29%), while  

renewable source other than  %), and biomass (16  %)  are marginal (below 1  %) . 

The share of coolin g demand within the H&C energy demand is quite low at the moment 

across Member States, but naturally varies widely, reflecting the climate conditions  

(Figure 4 ) . (Siby lle Braungardt)  

Figure 4 .  Final energy demand for heating and cooling in EU Member States  

 

Source: Sibylle Braungardt presentation  

The participating regions have different heating and cooling degree day profiles due to 

different climates, nevertheless heating constitutes around 50  % of the total final energy 

demand in all regions . 
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Figure 5 . Heating Degree Days  (HDD) and Cooling Degree Days (CDD) on the left for the S3P  
partners. Total final energy demand on the right.  

 

Source: Juan Pablo Jimenez Navarro presentation  

2.1.2  Policy foresight  

Energy efficiency is the most cost -effective way of achieving Energy Union objectives. 

Policy conclusions for 2030 are ( Timothée Noël ):  

1.  Building renovation has to do more.  

2.  Financing has a more important role to play.  

3.  Digital/ICT has a big potential to contribute.  

The key EU directives are under revision, to strengthen the efforts  in Member States.  

The EPBD  revision includes stronger long term renovation strategies for Member States, 

aiming at decarbonisation by 2050 and with a solid financial component. A ñSmart 

Readiness Indicatorò is introduced, to be implemented through a combination of 

delegated and implementing acts. Requirements for ducting to allow cables for charging 

points for electric vehicles in new and refurbished buildings are introduced with (a few) 

electric vehicle charging points in all non - residential buildings. M ember States will have 

to express their energy performance requirements in ways that allow cross -national 

comparisons. New provisions are foreseen to promote building automation, room 

temperature controls, heating systems that are effective at part load co nditions, and the 

inspection of ventilation systems. Furthermore, a greater role for automation is provided 

for under Articles 14 and 15, and on self - regulating devices in Article 8(1).  (Timothée 

Noël )  

The review of the Energy Efficiency Directive (EED) , A rticle 7 will extend the energy 

saving obligations post 2020 (1.5  % per year), based on simplified and streamlined rules 

with strengthened social dimension and in coherence with the EPBD. The overall aim is to 

attract private investment and to boost the re novation rate of buildings, and thus to 

contribute to all climate and energy targets for 2030.  (Timothée Noël )  

The European Commission has proposed  a Renewable Energy Directive  recast  to set 

us on track to achieve the proposed at least 27% RES target for 2 030  , as compared to 

the currently foreseen 24.7  % business -as-usual scenario. The proposal builds on the 
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current directive ( 2009/28/EC ), by strengthening and complementing the current 

provisions (see  Figure 6 ). In particular the proposed heating and cooling Articles (23 & 

24) aim to ensure that the largest energy using sector is addressed within the post -2020 

renewable framework and contribute to the EU renewable target.  (Eva Hoos)  

Figure 6 . New provisions and revisions in the recast Renewable Energy Directive  

 

Source : Eva Hoos presentation  

The RES directive covers both heating and cooling, however a method ology to account  

for RES used for cooling is not yet developed, as was explained by Sibylle Braungardt. In 

her presentation a technical sol ution was recommended to make up for this lack of 

metho dology.  

According to Ms. Hoos, the aim of the proposed Renewable Energy Directive is to ensure 

that in the future energy system, the consumer will play a central and more decisi ve role. 

The European Commission proposal foresees more prosumers, i.e. users to be 

empowered  to produce their  own  energy. But the consumers, as private investors are the 

means to mobilis e private investments , too. These will  ensur e that citizens can take 

critical role in the energy transition.  

The European Commission proposed a new Action plan on sustainable finance  in 

March 2018 to reorient capital flows towards sustainable investment, in order to achieve 

sustainable and inclusive growth, manage financial risks stemming from climate change, 

environmental degradation and social issues, and to foster transparency and l ong -

termism in financial and economic activity (Timothee Noel).   

2.1.3  Past and present: b arriers and enablers  

The EU Strategy on Heating and Cooling  (COM(2016) 51 Final)  places  particular 

emphasis on  efficiency  improvement , deploy ment , as well as incorporation of more 

renewable energy  sources in the  heating and cooling sector as a priority  for the EU . It 

also underlines the possible benefits of linking heating and cooling with the electricity 

sector as this could enable realising synergie s in terms of energy and cost savings in 

buildings  and industry.  

The Smart Specialisation Strategies Framework  is a fact -based, dynamic 

entrepreneurial discovery process, involving all forms of innovation (social, business, 

etc.), and has an ecosystem appr oach. The specialization aspect is seen in differentiation, 

concentration, synergies, and place -based economic transformation. (Juan Pablo Jimenez 

Navarro)  This can for example consist of collaboration between two or more regions on 
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developing new technolo gies, which should improve skills and eventually create job 

opportunities.  

The S3P -E regions have implemented H&C projects in different domains, and have 

experience with almost all types of relevant projects: building retrofits, thermal works, 

decentralize d energy production, campaigns and trainings, and demon stration  projects. 

They have participated in a number of international/interregional projects  related to the 

heating and cooling topic : see Figure 7 .  

Figure 7 . Flagship projects  

 

Source : Juan Pablo Jimenez Navarro presentation  

There are many challenges as well as opportunities associated with the H&C sector , 

whic h were reviewed by the JRC  (Juan Pablo Jimenez Navarro).  

1)  The progress on energy efficiency and renewable energy deployment in  many 

Member States still shows a gap towards  the 2020 targets . 

2)  A significant increase  of demand  is expected especially in cooling needs.  

3)  Technological challenges are faced by the Regions. Some of the technologies may 

need large investments , significant infrastructural changes/modifications and the 

adaptation of user behaviour especially for energy d istrict level solutions. Thus for 

example the implementation of a district heating network requires: i. a high 

upfront investment mainly related to the thermal network, ii. the replacement of 

conventional end user heating systems (i.e. individual boilers) by the heat 

exchange station per building or user.  

4)  Energy poverty was mentioned by a number of presenters, because this is closely 

linked to the status of the H&C sector.  When it comes to the design of regional 

energy planning, regional authorities have to  ensure the inclusiveness of the 

future energy solutions. A  few indicators are shown in Figu re 16 .  

A sustainable project should take into consideration the human dimen sion (e.g. 

health), the social dimension (e.g. increased value of the property), and the 

environmental dimension (including embodied energy). (Andreas Hermelink) . 

Heating and cooling, as well as the building system as an end -use place is 

challenged by the Human dimension. The number of unhealth y buildings in 2014 

was shown by An dreas Hermelink  (Figure 8 ). Almost twice as many Europeans 

report poor health when living in a damp home. 1½ times as many Europeans 

report poor health when living in a dark home.  

5)  The economic value of a renovated hou se can significantly increase as opposed to 

a building that has not been renovated  making the energy investment more 

attractive not only in terms of energy performance but also from real estate 

market perspective.  
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6)  Significant difficulties were reported by  the Regions to the JRC in a survey in 

relation to funds and funding schemes  (most of which are in line with other similar 

reviews), including:  

a.  Too complicated  procedures , rules are unclear;  

b.  Too many documentary obligations ;  

c.  Need for a clearer and more com plete classification of actions ;  

d.  Lack of pre - finance: n eed for finance and technical support at the design 

and feasibility study stages ;  

e.  Lack of  coordination among administrations , in particular lack of clarity in 

division of tasks between national and regional authorities, or changing 

roles;  

f.  Lack of competences and dedicated staff ;  

g.  Capitalisation of the projects results : e.g. dissemination of monitoring 

visits and audits as a source of knowledge -sharing  

h.  Need to explore new financial mechanisms  

The survey was filled in by participating regions in the workshop (8 regions) as a 

preparatory activity to facilitate further discussions during the workshop.  

Figure 8 . Number of unhealthy people due to low quality indoor comfort  

 

Sou rce : Andreas Hermelink  

Suggestions to overcome some of the above barriers were discussed repeatedly. A 

collection of them as follows:  

1)  Local/regional level:  

a.  Mainstream H&C strategies in local planning and strategies;  

b.  Participate in networking, develop partn erships;  

c.  Collaborate internally and with the national administration;  

d.  Identify local problems and communicate them to higher levels (national, 

EU);  

e.  Set targets  at achievable yet ambitious levels;  

f.  Local targets and achievements will encourage others;  

g.  Select  the appropriate sequence of actions, e.g. energy efficiency first, or 

decentralized systems first, and size DH systems to the lower demand.  

2)  EU level:  

a.  Set realistic, but ambitious targets;  

b.  Simplify funding procedures and documentation burden;  
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c.  Help partners hips;  

d.  Promote dissemination of experiences, demonstration projects ;  

e.  Reflect on shared local problems, e.g. on technical or financial issues.  

2.1.4  Future scenarios : heating and cooling forecast  

Scenarios about the future of energy demand, including the H& C demand have been 

developed by many models, e.g. at the Technical University of Vienna  (TUW) .  

Based on the results of the Invert/EE -Lab model in Hartner et al. (2018) 5, a 28  % 

decrease in final energy demand for heating and cooling can be expected from current 

policy, and 38  % in ambitious policy scenario is possible  by 2050 , with a parallel 3 - fold 

increase in final energy demand for space cooling  (Figure 9 ) . The tot al demand change 

for heating vs. cooling was also forecast by Fraunhofer ISI for 2030, and the strong  

growth of space cooling can be seen in Figure 10 . (Lukas Kranzl,  Sibylle Braungardt)  

These scenarios are realisable with technological advancements, including an increase in 

the penetration of heat pumps, solar thermal and biomass, and an increased market 

share of district heating  (Figure 11 ) . (Lukas Kranzl)  

However, e ven the ambitious scenario, resulting in a 73  % reduction of carbon emissions  

from the H&C sector in 2050,  is not enough to reach the Paris target .  

Figure 9 . Heating, hot water and cooling (HVAC) demand in the EU28 scenarios of the Invert/EE -
Lab model  

 

Source:  Lukas Kranzl presentation  

 

                                           
5 http://set -nav.eu/   

http://set-nav.eu/
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Figure 10 . Projected development of heating and cooling demand until 2030 in the EU 

 

Source : Sibylle Braungardt presentation  

Figure 11 . Technological transition in the BaU and the ambitious policy scenario of the Invert/EE -
Lab model  in the EU28  

 

Source : Lukas Kranzl presentation  

In order to achieve decarbonisation of the H&C sector, the TUW found that there is a 

need to:  

¶ Increase building refurbishment and efficiency improvements (~40  % to >50  % 

reduction of heat demand 2015 -2050, EU -28);  

¶ Increase the share of decentral ised  renewables: biomass, heat pumps, solar 

should make up 40  % -60  % of H&C demand in 2050, EU -28;  

¶ District heating needs to expand and achieve high connection rates (~15  % -40  % 

of H&C demand, EU -28);  

¶ Share of renewables in DH should be up to ~80  % -95  % in 2050, EU -28;  

¶ DH needs to use excess heat integration;  
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¶ Transition to 4th generation district heating  that allows the utilisation of additional 

energy sources  and improve s efficiency by reducing the temperatures of operation 

in the network ;  

¶ Decarbonisation of electricity generation (~14  % -20  % of H&C sector to be 

covered by electricity);  

¶ Smart solutions, sector integration and making use of the heating sector as a 

flexibility option to balance increasingly volatile RES -E generation;  

¶ Local, regional, national heat planning and mapping  

2.1.5  Examples of t echnolog y solutions  

The whole energy system is foreseen to be changed as the H&C systems and 

technologies change. According to Eva Hoos, the new technical systems are underlined 

by:  

ƀ new fuel mix for H&C;  

ƀ new types of appliances that meet the n ew standards;  

ƀ this can  bring about changes to the supply chain, and a changed 

infrastructure, e.g. heat networks and electricity network;  

ƀ while the solutions have to be adapted and brought closer to the consumers, 

making the reliable, a ffordable, and under standable;  

ƀ buildings as a whole can become  more flexible and adaptable both at 

construction and planning phase (integrat ing  EE and RES) and at the use 

phase.  Participants at the workshop emphasized the difficulty to realize the 

integration of RE and EE in real life projects, because investments are often 

led by cost minimization.  

ƀ focus on building retrofits has to be increased across Europe.  

To achieve these technical and policy goals, appropriate policies at local level and 

coordinat ion  with the actors  is necessary. Investments require both public and private 

funding (see more in Section 2.2 ). The national and local priorities have to be brought in 

line.  

The future  energy system will not be one -directional as today, but more flexible and 

more diverse, with a lot of possibilities for combinations.  

2.1.5.1  Heating  technologies  

Several presentations and the following discussions compared and contrasted various 

technological so lutions available for the regions for heating. These can be small or large 

scale.  

Lukas Kranzl showed forecasts about the potential impact of various technologies on local 

energy demand volumes.  

Building renovation, district heating, RES, heat pumps  

The TUW looked at alternative energy system development scenarios in the case of the 

city of Herten (Austria) by 2030. Depending on the type of investments, such as 

renovations only, decentralized or centralized (district heating) inves tments can bring 

about a round 60  % final energy demand savings compared to BaU, but the technology 

mix will be very different depending on the choices ( Figure 12 ).  
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Figure 12 . Forecast of the final energy demand and the technology mix in Herten in 2030  

 

Source : Lukas Kranzl presentation  

Solar district heating and heat pumps  

The combination of  a large solar plant and heat pumps ha s been considered for the city 

of Graz (Austria) . Heat costs for heat pump based solutions were projected to be in the 

range of those solutions with natural gas. Combining with heat pumps had the advantage 

to lower the final energy demand that had to be sup plied by solar sources. (Lukas Kranzl)  

District heating  

Using the TUW scenarios, it can be determined that the distribution costs of DH can be 

reduced by renovation, especially by achieving high connection rates, e.g. from 45  % to 

90  % could mean a reducti on of costs in the range of 2 -4 times. (Lukas Kranzl)  

Paradoxically, countries with the highest buildings efficiency are also those where DH 

grids are most developed: this is the case for Sweden, Denmark, Finland, and to a lesser 

extent Germany and Austria . (Cyril Roger -Lacan)  

In other cases , such as social housing in Eastern and Central Europe, jointly upgrading 

district heating and buildings could  provide  better business cases than ñonlyò building 

refurbishment. (Cyril Roger -Lacan)  

Cyril Roger -Lacan and other participants emphasized that the modernization  of  DH 

models is necessary  (Figure 13 ).  
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Figure 13 . The main differen ces between traditional and modern DH systems  

 

Source: Cyril Roger -Lacan  

Heat pumps  

As the energy demand for heating decreases due to building renovation and high 

efficiency buildings, the cooling demand is expected to rise significantly, and thus the 

required electricity demand, too. By 2050, TUW forecasts a 200  % increase of cooling 

electricity demand.  

The electricity grid in this case has to cope with the load from the heat pumps. This is 

possible as long as the building refurbishment has gained mom entum reducing energy 

demand and indoor temperature levels, therefore heat pumps are applied in suitable 

buildings (i.e. buildings requiring moderate inlet temperature levels of the heating 

system) to allow efficient operation with acceptable COP.  

Heat pum ps, due to their flexible operation, reduce systems costs by around -0.5%  

compared to the 2015 base case scenario  due to the lower heat generation costs of heat 

pumps is about EUR 6/MWh.  

2.1.5.2  Cooling  

Currently space cooling demand is mainly provided by electric ity -driven vapour 

compression systems, however several low -carbon cooling technologies based on 

renewable sources are available.  

The basic concepts of supplying space cooling were presented by Sibylle Braungardt  (see 

Figure 14 ) .  Some of the technol ogies were explained in details.  
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Figure 14 . Overview of cooling technologies  

 

Source : Sibylle Braungardt presentation  

For electricity -driven vapour compression cooling systems  as well as cooling systems 

driven by heat , the main strategies towards low -carbon cooling are to increase the 

efficiency of the cooling system and maximizing the share of renewable electricity. 

(Sibylle Braungardt)  

Free cooling systems using natural heat sinks can reduce CO 2 emissions for space 

cooling. (Sibylle Braungardt)  

Interestingly there is not much known about passive cooling and shading. The e nvelope 

has been shown to reduce heating demand, but not enough similar data are available for 

cooling demand. TUW incl udes shading in models, and has shown that these can have 

large impact. Furthermore, the European Solar Shading Association has done some 

studies. (discussion)  

2.1.5.3  Local technology portfolio  

The workshop included a lot of discussion s on which technology  fits best in the regions, 

and depending on the local circumstances, how to select among them. This is a critical 

issue when local plans have to be designed. Clearly, there is no silver bullet . The 

examples presented  have shown the benefits and challenges underlying different options.  

Decarbonisation of the H&C system is an opportunity  and a challenge, and to achieve it 

all ingredients (technologies and planning) will be required. The examples of combining 

technologie s show that the benefits of several technologies can be reaped at the same 

time. (Lukas Kranzl)  

2.1.6  Exemplary development projects  

A rather large number of examples of technological solutions ï from district heating, 

through heat pumps, geothermal cooling systems and comprehensive building 

refurbishments ï were presented with the presentations and during discussions. These 

are summarized below.  
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2.1.6.1  Refurbishment of a multi - family building using passive house elements 

in Dunaújváros (Hungary)  

The EU -supported S OLANOVA project was the first renovation of a multi -apartment 

building with passive house components in Eastern Europe (Hungary). The project has 

won a number of awards.  

The local stakeholders and the developers decided together how ñdeepò to go. A 30 

kWh/ (m 2a)  threshold of target heat demand  was set as a tipping point between 

renovation and demolition. Furthermore, embodied energy was taken into consideration, 

not only direct energy efficiency.  The s ocial dimension was  also  treated in the project, 

e.g. thr ough surveys before and after the renovation. Concerns were with summer 

overheating, therefore the project ha d to  install passive shading to overcome these.  

(Andreas Hermelink )  

 

2.1.6.2  District heating and cooling networks in Barcelona (Spain)  

Barcelona aims to improve into a self - sufficient city. In recent years, two neighbourhoods 

were revived based on the implementation of locally designed DH and DC networks. 

DISTRICLIMA is the revitalization of the East Neighbourhood of Barcelona, which used to 

be an old industrial area, building on ñthe Knowledge Economyò. Discussions started in 

1998, and the project was implemented by 2010, and extended in 2015. The 

implementation is a complex urban development plan, including mobility plan, public 

space renewal, new energy networks, etc. Waste is used to produce steam (DH  and DC ) 

and electricity.  

In the West Neighbourhood, the ECOENERGIES  project was implemented in a similar 

manner, in an industrial area called ñLa Marinaò before. The heart of the area became the 

natural gas processing plant in the Harbour of Barcelona, where biomass from parks and 

gardens of Barcelona are fed into taking advantage from the waste to be a self - sufficient 

city.  

Barcelona also depends a lot ï in the energy system development ï on solar and wind 

energy, and plans to multiply its local energy production and reduce external energy 

dependency. They have advocated less regulation;  therefore joining the network is 

voluntary, but successful  as proven by the increase in the network length (more than 18 

km) and number of building connected (100) . The business model is always locally 

adapted, therefore can be PPP, Specia l Purpose Vehicle, Energy Service Company 

(ESCO), or Customer -owned Cooperative. ( Manuel Torrent)  

Type of project : Renovation of a multi -apartment building (42 apartments)  

En ergy savings : winter heating demand reduced from 120 -180 kWh/m 2 to 15 -

50 kWh/m 2 

Investment cost : 225,200 EUR ï European Union, 238,000 EUR ï Hungarian 

Ministry for Environment, 120,000 EUR ï Local Government of Dunaújváros, 

160,000 EUR ï Water, Sewage and Heat Supplier of Dunaújváros, 50,000 -  

owners  

Financing sources :  EU FP5 (for the research and demonstration part), national, 

local and supplier sources combined with a very low rate of ownersô contribution. 

The external funds had to be prefinanced from ban k loans because the 2002 

upfront costs were only reimbursed in 2005.  

More information at :  http://www.solanova.org, 
http://www.energotrade.hu/solanova_projekt  

http://www.energotrade.hu/solanova_projekt
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2.1.6.3  District heating and cooling in Querfurt (Sachsen - Anhalt, Germany)  

An example of reviving an ageing, partly obsolete DH infrastructu re th rough  a 

comprehensive holistic concept.  (Cyril Roger -Lacan)  

At start  the DH gri d was an ageing, gas fuelled, inherited DH grid, with gradual 

disconnection of large customers moving to standalone solutions. With much of the 

demand leaving, the common c osts were left on fewer and fewer users, above all they 

were social housing customers. This made a system upgrade impossible, too.  

A holistic project  was designed. Conception and construction took place between 2011 -

2015, and the grid started operation in  2015. Building on the cityôs fundamental 

scenarios (demographics, city development, economic development), a large variety of 

options and potential projects were considered.  

A key design element was the close connection with local stakeholders.  Benchmark ing of 

potential alternatives considered economic/environmental/social welfare criteria 

established with the municipality . 

As the p roject outcome  was a c omplete reengineering of the DHC concept . A n ew 

methanisation plant from local agricultural waste + cogeneration provides most of the 

heat . As a result 4 0 % CO 2 reduction in the DH system, and 30  % heating bill average 

reduction compared to BAU scenario was achieved. A 25  % return on equity for city 

investment  was also achieved.  

 

2.1.6.4  Smart Heating and Cooling network of Paris Saclay  

Paris Saclay is a major scientific, economic and academic cluster, and urban development 

project at the outskirts of Paris.  (Cyril Roger -Lacan)  

The development : 1  740  000 m² to be built between 2015 and 2028 with associated 

infrastructure. The total costs of investment are  foreseen to be EUR 1.5 billion  for real 

estate projects, an d EUR 1 billion  for laboratories, scientific facilities and collaborative 

Type of project : Implementation of District Heating and District Cooling 

Networks  

Energy savings : Key benefits of the district heating and cooling systems is the 

reduction of CO2 emissions (more efficient system), and the improvement of the 

local living and working conditions (noise, dust, heat island effect reduction)  

Investment cost :  

Financing sources :  Public -private partnership (PPP), Special Purpose Veh icle 

(SPV), Energy Service Company (ESCO), Customer -owned Cooperative.  

More information at :  http://www.districlima.com/en  

 

Type of project : Reviv al of a District Heating Network  

Energy savings : 40  % CO2 reduction in DH system, 30  % heating bill average 

reduction compared to BAU scenario, 25  % return on equity for city investment  

Investment cost : n/a  

Financing sources : n/a  

More information at :  https://www.tilia.info/en/re -engineering -and -upgrading -

the -district -heating -and -overall -energy -supply -scheme -of -querfurt/  
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institutes . The development of a DH and DC systems is involved with the size of 

investment around EUR million 50  million for 10  km district heating and cooling network. 

The grid is bu ilt on the two geothermal drills and 1 200  000 m² space connected to the 

network by 2021.  

The result  of the project is foreseen on several levels. Due to the locally available 

geothermal, i.e. low carbon source, the system will run with 60  % local RES, and  have an 

impact of less than 100g CO 2 / kWh. Balancing heating and cooling needs is solved 

between different purpose buildings (residential < -> offices < -> educational facilities). 

The DH and DC can be provided at a competitive price compared with natural gas price, 

with long term price stability. Possible electrical and heat demand response and real time 

optimization.  

 

2.1.6.5  STACCATO project  

The Sustainable Technologies And Combined Community Approaches Take Off 

(STACCATO) project took place in Sofia (Bulgaria), Budapest (Hungary) and Amsterdam 

(the Netherlands) . In Óbuda (part of Budapest), Hungary a block of 800 homes was 

renovated in just 6 months in 2009. Financial contributions from the European 

Commission an d the National Government enabled an own private contribution of only 

27  % of the costs. (Evgeni Atanasov )  

On the other hand, in Bulgaria the initially planned 5 panel buildings to be renovated had 

to be renegotiated. The buildings were in very poor condit ion and there was lack of 

agreement between the residents for general renovations, thus other partners and 

sources of co - financing had to be included. The project was redirected to monolithic old 

multifamily buildings in the area. Cooperation with the Mini stry of Regional Development 

and Public Works (MRDPW) and the United Nations Development Program (UNDP) was 

established and a lot of communication took place. Around 150 buildings expressed 

interest. Technical inspections were made and a sociological surve y was conducted on 

the needs, problems and readiness for financial participation. Conceptual projects for 

solar collector installations on 3 buildings were prepared. The first stage was completed 

in August 2011 with 3 renovated buildings. Combination of bu ilding refurbishment to 

improve energy performance and RES (solar thermal) were implemented.  

A second stage was added using a national support scheme, and in a third phase a 

hospital renovation was added.  

The challenges of STACCATO:  

¶ For the first time suc h project was  done in Bulgaria;  

¶ There were no high - rise multifamily residential buildings with installed solar 

collectors in Sofia  before ;  

¶ The technology was yet to enter on the market and was  not widespread and 

popular;  

¶ Require d relatively higher initial investment . 

Type of project : Complex urban development project  

Energy savings : saving of 100g CO2/kWh  

Investment cost : 50 million EUR  

Financing sources :  Local government and EU funds  

More information at :  https://www.tilia.info/en/geothermy -based -smart -district -

heating -and -cooling -grid -of -paris -saclay/  
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Results:  

- The energy savings achieved by STACCATO were about 50 -55  % per year;  

- Solar installations are paid for 8 -10 years, which is 1/3 of their life;  

- The project not only improved the living conditions in residential  buildings but also 

showed that the inclusion of RES in renovation of buildings significantly increases 

their energy efficiency.  

-  

2.1.6.6  Community owned/shared projects  

The solar and seasonal w ater storage DH system project in Gram (Denmark)  includes an 

innovative and flexible heat supply, enabling to integrate a higher share of renewables 

and surplus heat, and create synergies with the electricity sector and balancing services 

to the electricit y grid.  (Cyril Roger -Lacan)  

The components  of the heat production and storage/distribution are:  

¶ 44  000 m 2 solar thermal panels (62  %)  

¶ A 10 MW electric boiler  (14  %)  

¶ A 5 MW e/6 MWth CHP gas engine (9  %)  

¶ A 5.5 MW gas boiler (7  %)  

¶ A 900 kW heat pump (5  %)  

¶ 2 MW  industrial surplus heat (3  %)   

The seasonal storage pit (122  000 m 3 ) enables to integrate complementary technologies 

and to optimise the generation in real time through an automatic control unit, based on 

technical and economic criteria (improved flexibi lity and cost -efficiency). This way it can 

also provide balancing services to the Danish and German TSOs.  

Above all, the governance is innovative: owned by the customers through a non -profit 

citizen -owned entity.  

2.1.7  Communities  

The workshop focused much on co mmunity assistance and peer -assistance. It was 

actually organised in the framework of the Thematic Smart Specialisation Strategies 

Platform on Energy, or S3P -E.  

The S3P-E is the space where Member States, regions and energy stakeholders receive 

support fo r an optimal and effective uptake of European Structural and Investment Funds 

for sustainable energy.  

The S3P -E promotes activities at national, regional and local levels, for achieving a 

shared vision on knowledge -based energy policy, with the aim of better alignment of 

regional and local activities through the identification of the technologies and innovative 

solutions.  

Type of project : Renovation of multi -apartment buildings  

Energy savings : 50 -55  % per year compared to BaU  

Investment cost : EUR 20  166  712 (in three cities: Sofia, Budapest, Amsterdam)  

Financing sources : Local government and EU funds  

More information at:  

https://smartcities - infosystem.eu/sites -projects/projects/staccato  
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The S3P -E allows its members to share experiences and activities on innovation and 

energy - related policies and establish partnerships between regions and Member States 

that have identified renewable energy technologies and innovative energy solut ions as 

priorities in t heir S3.  

The European Commission and the Member States and their Regions are/can become 

participants of the Platform.  

Figure 15 . Already existing Energy Partnerships under the S3P  

 

Source : Fernando Merida Ma rtin  

The above shown Energy Partnerships have their own structures, members, and are very 

varied in their methods, sizes, and  operational equipment.  

There are already a lot of lessons learnt from these partnerships.  

¶ There is a need for critical mass and p eer learning at the regional level;  

¶ A joint initiative between European Commission and MS and regions is beneficial 

to pursue common interests;  

¶ The drivers of S3P implementation are primarily regional administrative capacity 

and strong leadership by regio nal actors;  

¶ The S3P fills in a gap by linking regional, energy and innovation policies;  

¶ The S3P is also important because promotes effective communication and 

collaboration between EU, MS and regional levels, which is otherwise very difficult 

and not prior itised;  

¶ Until now, it is clear that the functioning of this network is highly dependent on 

external support  

¶ There is a high participation amongst regions from most developed countries 

which led/co - led mostly of the activities , whereas l ess developed/easter n Europe 

regions are much less represented ;  

¶ Partnerships experience d ifficulties in designing pilot projects , which is a very slow 

process ;  

¶ Leading regions with well -defined projects and mature innovation clusters are 

unsure about how to engage or cooperate with others . 

Two partnerships also described their activities in more details:  

¶ Sustainable Buildings, which is the largest among them with 55 entities. Their 

chosen priority areas are: 1) Eco construction, bioclimatism and insulation of 

buildings, 2) Renewable energy integration in buildings, 3) Systems of maximum 

energy efficiency use in buildings and cities.  














































































