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1. Introduction

In Europe, there is a clear long-term objective to decarbonise the energy system, but it is currently
unclear how this will be achieved in the heating and cooling sector. The Heat Roadmap Europe
(HRE) project will enable new policies and prepare the ground for new investments by creating more
certainty in relation to the changes that are required.

The overall objective in the HRE projects is to provide new capacity and skills for lead-users in the
heating and cooling sector, including policymakers, industry, and researchers at local, national, and
EU level, by developing the data, tools, methodologies, and results necessary to quantify the impact
of implementing more energy efficiency measures on both the demand and supply side of the sector.

The aim of WP2 is to map the scale and location of the heating and cooling demands for each of the
14 MSs in the EU28, along with the potential sources of surplus and renewable heating and cooling
that could be used to supply these demands. The objective of the maps of the heat synergy regions
is to identify regions with a high synergy between excess heat and heat demand as well as identifying
regional heat balances and pinpointing regions with a high excess heat ratio in the 14 MS that are
addressed in HRE!. Further, the objective of the maps of the cost of expanding district heating and
cooling provides an insight into the capital cost of implementing district heating and cooling in the
14 MS.

The excess heat ratio is calculated for each NUTS3 region. It is a ratio of the theoretical excess heat
volume per facility/activity summarized for all facilities/activities and the total residential and service
sector heat demand for space heating and domestic hot water in a given NUTS3 region.

The maps produced in D2.2. the second step in the work in WP2 and is a continuation of the work
done in D2.1. This work is a prerequisite for the work in later tasks and WPs, most notably WP5 and
WP6. As the project progresses, the .pdf maps will be integrated and elaborated on as the project
will provide feedback loops. The methodologies and assumptions underpinning the maps of the heat
synergy regions will be described in full in D2.3.

The maps developed in this study will be maintained on the HRE website until at least 2021, although
from autumn 2017 onwards the data and maps will be displayed on a different (integrated and
interactive) interface than the one currently described in this document.

! The 14 countries in HRE are Austria (AT), Belgium (BE), Czech Repblic (CZ), Germany (DE), Spain (ES),
Finland (FI), France (FR), Hungary (HU), Italy (IT), Netherlands (NL), Poland (PL), Romania (RO), Sweden
(SE), and the United Kingdon (UK).
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2. Accessing Petada

Due to the limit on resolution of the maps in this document files containing the maps are currently
hosted by the HRE website, where they are available for download in .pdf form. To access these go
to http://heatroadmap.eu/resourcesbycountry.php and select the country of the desired map. Select

“"HRE4 — *country* Excess Heat Ratio Map (Peta 4, Version 1)” or “"HRE - *country* Heat Synergy
Regions Map (Peta 4, Version 1)” to download the .pdf file (see figure 1).
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3. Excess heat ratio maps

3.1. Austria (AT)
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3.2. Belgium (BE)
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3.3. Czech Republic
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3.4. Germany (DE)

This project has received funding from the
European Union's Horizon 2020 research and

innovation programme under grant agreement ,
No. 695989, Heat Roadmap Europe

A low-carbon heating and cooling strategy
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3.5. Spain (ES)
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3.6. Finland (FI)
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3.7. France (FR)
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3.8. Hungary (HU)
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3.9. Italy (IT)
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3.10. Netherlands (NL)
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3.11.

Poland (PL)
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3.12. Romania (RO)

This project has received funding from the
European Union's Horizon 2020 research and
innowvation programme under grant agreement
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3.13. Sweden (SE)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
Mo. 695989.
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3.14. United Kingdom (UK)
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4. Heat synergy regions maps
4.1. Austria (AT)

This project has received funding from the
Eurepean Unien's Horizen 2020 research and

2050

innovation programme under grant agreement ;
No. 635988, HealtR?aFlrlnapEurr:) -
10°E
| e
HRE4 - Heat synergy regions -W)
- Excess heat (E) vs. heat demand (Q) [ Ry

by NUTS3 region -
- Priority groups -
S0*N— - Austria
Priority group 1 {very high) c7
Il E&Q=>=10PJfa

Priority group 2 (high)

Il 1PJa<E<10PJNa; Q= 10PJa

Priority group 3 {moderate)

B E=10PJia; 1 Plia<Q <10 PJla

Priority group 4 {low)

CJ1<=E&Q=10PNa

No priority

[] Emax < 2.5 PWa; @Qmax < 25 PJia
NUTS3 regions; Mo excess heat data

[ countries - HRE4

[ Countries - EU28

T342
ATI41 AT332
AT334
Y
Si
T
HR
! 2 30 o 120 Kilometers
N Y T Y Y O R |
i tHimstad, ngﬁbupg%nd Aalborg Universities, 2017
#’ ¥FS data @ EuroGeographics for the administrative boundaries
Data sources: EIlPRTR v9, IEA ?E"S-E‘:IS HRE WTE List v5, HRI;.Q»-(W\PB HIC F'JrﬁTres'
10°E
19
www.heatroadmap.eu @HeatRoadmapEU



4.2. Belgium (BE)
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4.3. Czech Repubilic

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
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4.4. Germany (DE)
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innowvation programme under grant agreement
MNo. 695989,
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4.5. Spain (ES)
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4.6. Finland (FI)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement Heat Roadmap Europe
No. 695989, A low-carbon heating and cooling strateg)
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4.7. France (FR)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
Mo. 695989.
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4.8. Hungary (HU)

This project has received funding from the
Eurcpean Union's Horizon 2020 research and

innowvation programme under grant agreement
Mo. 655989,
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4.9. Ttaly (IT)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
g Heat Roadmap Europe
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4.10. Netherlands (NL)

This project has received funding from the
European Union's Horizon 2020 research and

innowvation programme under grant agreement '
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4.11.

Poland (PL)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
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4.12. Romania (RO)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
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4.13. Sweden (SE)

This project has received funding from the
European Union's Horizon 2020 research and 2050

wr;;g;mgramme under grant agreement Heat Roadmap Europe

A low-carbon heating and cooling strateg
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4.14. United Kingdom (UK)

This project has received funding from the

European Union's Horizon 2020 research and 205
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5. District heating investment costs
5.1. Austria (AT)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
o ot Heat Roadmap Europe

A low-carbon heating and cooling strateg
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5.2. Belgium (BE)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
No. 695989.
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5.3. Czech Republic (CZ)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
No. 695989.
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5.4. Germany (DE)

This project has received funding from the
European Union's Horizen 2020 research and
innovation programme under grant agreement
No. 695989.
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5.5. Spain (ES)

This project has received funding from the
European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
i Heat Roadmap Europe
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5.6. Finland (FI)

This project has received funding from the
European Union's Horizon 2020 research and 2050
innovation programme under grant agreement Heat Roadmap Europe

No. 695989,
A low-carbon heating and cooling strateg
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5.7. France (FR)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
15 pasa Heat Roadmap Europe

A low-carbon heating and cooling strategy
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5.8. Hungary (HU)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
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5.9. Italy (IT)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
g Heat Roadmap Europe
A low-carbon heating and cooling strateg
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5.10. Netherlands (NL)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
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5.11. Poland (PL)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
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5.12. Romania (RO)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
i Heat Roadmap Europe
A low-carbon heating and cooling strategy]
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5.13. Sweden (SE)

This project has received funding from the
European Unien's Horizen 2020 research and
innovation programme under grant agreement
No. 695989.
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5.14. United Kingdom (UK)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
No. 695989.
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6. District cooling investment costs
6.1. Austria (AT)

This project has received funding from the

European Union's Harizon 2020 research and 2050
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6.2. Belgium (BE)

This project has received funding from the

European Union's Horizon 2020 research and 2050

innovation programme under grant agreement

No» 695985, Heat Roadmap Europe
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6.3. Czech Republic (CZ)

No. 695989.

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
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6.4. Germany (DE)

This project has received funding from the
European Union's Harizen 2020 research and
innovation programme under grant agreement
No. 695989,

2050

Heat Roadmap Europe

A low-carbon heating and cooling strategy|

10°E
DK 3 — 5
HRE4 - DHC Investment costs
= District cooling
- Distribution capital cost
- By hectare {100 x 100 m)
- Germany
'\‘1" [EURIGJ]
S - -
arbur
oo g -2
M2
Bremen B s5-10
3 10-15
Eadi 3 Cut of range
Hanaver No data
DuisburgEssen o
-~ Leipzig
Ditsseldorf
Dresden
Cologne
Frankfurt T 50°N
50°N T o e N e
cz
Nuremberg
Stuttgart
SK
FR Munich
0 50 AT100 2008 [0eters
| I 1 I | I 1 I |
Halmstad, Flensburg and Aalborg Univerg |es,’!M7
c NUTS data @ EuroGeographics for the administrative poundaries
Data sources: J‘HC ha populgfion, EESMa soil sealing, ESM ha built up, UNEP km2 GDP, Eurostat Zensus, HRE4 WP3 H§C profiles.
10°E
www.heatroadmap.eu @HeatRoadmapEU
I @4 e |



6.5. Spain (ES)

This project has received funding from the
European Union's Horizon 2020 research and 2050
innovation programme under grant agreement Heat Roadmap Europe

No. 695989,
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6.6. Finland (FI)

This project has received funding from the
European Union's Horizon 2020 research and 2050
innovation programme under grant agreement Heat Roadmap Europe

No. 695989,
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6.7. France (FR)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
e Heat Roadmap Europe

A low-carbon heating and cooling strateg

10°E

— — Y}sooN

Paris

Rennes

Mrashoury

HRE4 - DHC Investment costs
- District cooling

- Distribution capital cost

9- By hectare (100 x 100 m)

- France

Narntes

[EURIGJ]
. -
.2
M2 -5
B s5-10
O 10-15
3 outof range
No data

Lyon

Toulouse

Montpetiier

Marseiile

0 75 150 300 Kilometers

| 1 1 1 | | | 1

Halmstad, Flengpurg a borg Universities, 2017

NUTS data ® EuroGeogra inistrative boundaries

40°N T Data sourceg: C ha population, EEA ha soil sealing, ESM ha built up, UNEP km2 GDP, Eur ensus, HRE4 WP3 H/C profiles.
o° 10°E
53
www.heatroadmap.eu @HeatRoadmapEU



6.8. Hungary (HU)

This project has received funding from the
Eurapean Union's Horizon 2020 research and
innovation programme under grant agreement
No. 695989.
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6.9. Italy (IT)

This project has received funding from the
European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
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6.10. Netherlands (NL)

This project has received funding from the

European Union's Horizon 2020 research and 2050]
innovation programme under grant agreement
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6.11. Poland (PL)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
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6.12. Romania (RO)

This project has received funding from the

European Union's Horizon 2020 research and 2050
innovation programme under grant agreement
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6.13. Sweden (SE)

This project has received funding from the
European Union's Harizen 2020 research and
innovation programme under grant agreement
No. 695989,
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6.14. United Kingdom (UK)

This project has received funding from the
European Union's Horizon 2020 research and
innovation programme under grant agreement
No. 695989,
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