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What does the future bring for you?

• More or less district heating?

• Net zero emission buildings?

• Passive houses?

• Gas-electricity hybrid heat pumps?

• What types of district heating are fit for the future? 

• Should district heating decrease or increase?

• Who should own and profit from heating and  district
heating system?



New rapport “Integrating low-temperature 
renewables in district energy systems: 
Guidelines for policy makers”

• Understand the challenges
• Identify challenges, barriers and general renewable 

energy context
• Help understand key renewable energy sources and 

technologies

• Guidelines for policy makers
• Strategic plans, stakeholder involvement, 

understand technical challenges, mapping demands 
and resources

• Creating an enabling regulatory framework

• Illustrated short cases





District energy systems using renewable energy 
sources contribute to the Sustainable 
Development Goals



Heating vs. other sectors

Heating and cooling demand in 2015 in the EU28 by end-use 

compared to total final energy demand

- Large share for All Member States (not just the ‘cold’ North)

- Overall cooling share in general is 10-15% Heating and cooling demand in 2015 in the EU28 by end-use 

compared to total final energy demand



Number of renewable energy regulatory 
incentives and mandates, by type, 2014-19

The problem for decision makers: 

Lack of focus + high complexity



Today’s Heat Demand from Peta 4.2 
(www.heatroadmap.eu) 

London

<5% DH

Copenhagen

>90% DH →

Roma

<5% DH

Bucharest

~75% DH →

Heat 
Demand 
Densities 
2015

http://www.heatroadmap.eu/


We have 27+10 regulator experiments
in Europe to learn from!



Three focus areas for buildings
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Renewable Energy vs. District Heating
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Renewable Energy vs. District Heating
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Smart Energy Systems



Strategic heating and cooling plans

• Clear political drivers and identify the main stakeholders. 
• Lead by local authorities, but it requires key support from national governments to provide 

ambitious targets and an enabling framework

• At the national level governance and regulatory frameworks, 
• Set direction for the implementation of the entire energy system and the role of district energy in 

decarbonisation and sustainable development.

• Upgrade the required skills of the workforce, including those involved in individual 
renewable energy technologies and, in some markets, the modernisation of district
energy infrastructure.

• Develop local strategic heating and cooling plans and determine which stakeholders will 
be involved and on what grounds, and how to engage them in the process.

• Facilitate the public acceptance of the transition to renewable-based district energy 
projects. 

• Achieved by including citizens, practicing transparency and raising awareness about the merits of 
district energy systems and renewable technologies.



Heat synergies map in PETA4 - Netherlands

• Heat demands: 296 PJ/y

• Excess heat: 560 PJ/y

• District heating share: 6%

• Renewable energy in heating: 
3%

• Not a Technical barrier to 
improve energy efficiency?



Case Study: Middlesbrough, UK (350,000 People)

Heat Demand 
Suitable for DH 

10 PJ/Year

Excess Heat
35 PJ/Year

WP2: Pan-European Thermal Atlas: www.heatroadmap.eu

10 km

http://www.heatroadmap.eu/


District heating sources
and technologies



Elaborate technical scenarios based on the demand 
for heating and cooling and mapping of resources

• Improve the collection of data on heating and cooling demand by 
making actual measurements at the building level or using existing 
tools to make demand estimates through top-down or bottom-up 
modelling.

• Assess the available heat resources for utilization in the heating and 
cooling of buildings by using existing tools such as geographical 
information systems or by developing heat atlases. The information 
generated by the use of these tools could be used to support planning 
and investment in district energy systems.

• Ensure that the scenarios advanced for heating and cooling 
development are in line with long-term targets.



The developments of District Heating



Energy efficiency is required on both the 
demand and supply side of the heat sector

Cost of 
Heat 

Savings 
(€/kWh)

Amount of Savings (TWh)

Cost of 
Supplying Heat

30-50%





Integrated district heating strategies and plans.

• Integrate changes of supply, modernisation of the network and building renovation plans 
to achieve an optimum performance level (both technical and socio economic) and avoid 
lock-in effects and disconnections

• Align the development of district energy and energy efficiency in buildings and create 
synergies between them. For example, design neighbourhood schemes in which energy 
efficiency measures are implemented at the demand and supply sides simultaneously. 
Encourage more energy-efficient practices by moving to consumption-based billing for all 
consumers. 

• Implement measures to decrease the operating temperatures both for systems already 
in operation and new district heating networks in existing neighbourhoods. This can be 
done 

i) at the building level by introducing control systems, redesigning heating equipment, retrofitting 
with energy efficient building envelopes, redesigning domestic hot water preparation systems 
and substations, etc.; and 

ii) at the network level by insulating pipes, incorporating temperatureboosting technologies, 
instituting measures to lower return temperatures, and avoiding higher flow rates that could 
damage the network, etc.





Complex supply – cheaper heat

Principle production structure Concrete case



Promote the utilisation of locally available renewable energy 
sources for heating and cooling by addressing intrinsic challenges.

• Build capacity to develop sound renewable energy projects and 
address technical challenges for integrating and operating low-
temperature sources in new or existing district energy systems.

• Ensure adherence to best practices for the operation of local 
renewable energy sources. These best practices result in the most 
cost-efficient and sustainable utilisation of resources, e.g., reinjection
for geothermal energy or seasonal thermal storage for solar thermal.



Energy Storage
Pump Hydro Storage

175 €/kWh 
(Source: Electricity Energy Storage 

Technology Options: A White Paper 

Primer on Applications, Costs, and 

Benefits. Electric Power Research 

Institute, 2010)

Natural Gas Underground Storage

0.05 €/kWh 
(Source: Current State Of and Issues 

Concerning Underground Natural Gas 

Storage. Federal Energy Regulatory 

Commission, 2004)

Oil Tank

0.02 €/kWh 
(Source: Dahl KH, Oil 

tanking Copenhagen A/S, 

2013: Oil Storage Tank. 

2013)

Thermal Storage

1-4 €/kWh 
(Source: Danish Technology 

Catalogue, 2012)



Thermal Storage
6200 m3 Thermal Storage

2500 €/MWh 

(Skagen: 6200 m3 

for 5.4 mio. DKK)

0.16 m3 Thermal Storage

300.000 €/MWh 

(Private house: 160 liter

for 15000 DKK)

200,000 m3 Thermal Storage

500 €/MWh 

(Vojens: 200,000 m3 

for 30 mio. DKK)
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Thermal storage: Price and Size

4 m3 Thermal Storage

40,000 €/MWh 

(Private outdoor: 4000 m3 

for 50,000 DKK)



Recommended development of thermal demands
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BL 2050 HRE 2050

• Current policy: 25% 
reduction in space heating

• HRE: 30% reduction in space 
heating

• Current policy: annual 
refurbishment rate between 
0,7% and 1,0%

• HRE: annual refurbishment 
rate at 1,5% to 2%, AND 
deeper renovations when 
they occur 



50% of the heat demand in Europe can be 
supplied with district heating



Heat Roadmap Europe Methodology

Data profiling and mapping Energy System analyses

District Heating 
Potential

District Heating 
Resources

Building Demand 
Savings Potential

Costs of Making 
Savings

BAU (References)

Heat Roadmap 
Europe Alternatives

Results (PES, CO2, 
Costs)

Energy System 
Potential

Energy System 
Resources



There is more excess heat in Europe than all 
of the heat demand in buildings
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Minimum Recommended DH levels of the total heat 
market pr. country
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Why isn’t it happening?

• Heating is complex

• Heating and cooling is local

• Heating is long term

• Heat savings and district heating have large investment costs

• Heating and cooling is cultural, has ownership challenges and profit 
margins





Strategic heating and cooling plans



Ensure enabling regulatory conditions, supportive 
financing options and business models are put in 
place.
• Consider district energy grids as public 

infrastructure and ensure a level playing 
field through fiscal levers, legislation and 
price regulation, but also consider 
externalities such as greenhouse gas 
emissions or air pollutants

• Overcome uncertainty associated with 
demand for heating and cooling to 
attract investment by first connecting 
high-demand consumers – while making 
sure the full potential can be exploited. 

• In addition to public finance, including 
grants, explore the involvement of the 
private sector and innovative practices 
such as partnerships with energy service 
companies (ESCOs) or crowdfunding.



Ensure enabling regulatory conditions, supportive 
financing options and business models are put in 
place.
• Develop schemes to de-risk renewable-

based applications. For example, 
promote support schemes for 
geothermal energy which are tailored 
to the market maturity and that reduce 
investors’ risk of drilling unproductive 
wells and/or declining well productivity.

• Set up a comprehensive and 
transparent governance scheme 
through ownership, regulation and 
pricing that promotes district heating 
and cooling systems. The systems 
should be based on renewables and 
waste heat sources and align with 
societal goals.



Thank you for your attention

Follow me on twitter and LinkedIN

www.EnergyPLAN.eu

www.4DH.eu

www.energyplan.eu/smartenergysystems/

www.brianvad.eu

www.energyplan.eu/solar

www.sEEnergies.eu

www.heatroadmap.eu

www.energyplan.eu/SmartEnergyEurope

www.energyplan.eu/buildings


