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EU Heating and Cooling Strategy
A path to decarbonising homes and industry

SUMMARY

The EU Heating and Cooling Strategy, which is part of the European Commission's
Sustainable Energy Security Package, presents a vision for an EU which has
decarbonised buildings and industry, maximises the use of energy released from waste
heat and cold in industry, and encourages district heating.

Although the strategy does not announce any new legislative proposals, it presents
some steps the European Commission may consider in the process of revising existing
energy legislation, both to improve implementation and to align it with 2030 climate
and energy targets. The Commission has announced it would look to improve the
financing of building stock renovations and simplify improvements in rented
apartments and multi-apartment buildings.

The Commission suggests industry could achieve efficiency gains of 4-10% with existing
technologies, but does not introduce any binding targets. However, according to its
vision, surplus heat and cold from industrial processes would in future be reused in
district heating and cooling systems, with a special contribution from cogeneration
plants producing heat and power in a highly energy-efficient process.

Today, biomass is the most widely used renewable source for heating in all sectors, yet
its use is not problem-free. Furthermore, some stakeholders question the economic
feasibility of investing in new district and cooling systems, while others point to
inconsistencies between the Heating and Cooling Strategy and the Energy Security
Package in its sections referring to the security of gas supply.
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The importance of heating and cooling
The Commission presented the EU Heating and Cooling Strategy as part of its
Sustainable Energy Security Package on 16 February 2016. The strategy was
accompanied by a working document containing data and further analysis on the topic.
Heating and cooling consume close to half of the final energy in the EU, so this area has
huge potential for energy savings and for maximising the use of renewable energy
sources. Unlocking this potential could cut EU demand for fossil fuels significantly:
according to the Commission, 59% of the EU's gas consumption and 12% of its oil
consumption go on heating and cooling, while for every 1% increase in energy
efficiency, EU gas imports fall by 2.6%. Moreover, 75% of energy spent on heating and
cooling comes from fossil fuels, leaving a lot of space for improvement through
increasing the use of renewables. This could also contribute to energy security in the EU
and to achieving its climate change goals. However, although huge savings are already
technically possible, they are not always economically viable, so financing is proving to
be one of the main challenges for this transition.

Commission's goals
The EU Heating and Cooling Strategy sets the following broad long-term goals:

 decarbonisation of buildings through high energy efficiency and renewable
energy standards for new and renovated buildings; automation of heating and
cooling; using decarbonised electricity and district heating and cooling systems;

 decarbonisation of industry, with the exception of some processes demanding
very high temperatures, by maximising energy efficiency advances and using
more renewable energy sources;

 reusing waste heat and cold from industrial processes, including promoting
cogeneration (combined heat and power, CHP), and channelling it through
district heating and cooling systems that would ideally include thermal and cold
storage to offset peaks in demand.

The strategy does not include any new binding targets nor does it announce any new
legislative proposals. Instead, it lays down a framework to be used in reviewing existing
energy legislation, with a view to removing obstacles to its better implementation and
aligning it with the EU's 2030 climate and energy objectives, as announced in the State
of the Energy Union 2015. The Commission plans to review and possibly amend the
existing directives on renewable energy, energy efficiency, energy performance of
buildings and security of electricity supply. It also proposes new legislation on electricity
market design and plans to issue a communication on waste-to-energy.

Decarbonisation of buildings
Buildings account for about 40% of final energy consumption in the EU, and 85% of this
energy is used for heating and cooling. Deep renovations could reduce this by 70% or
more. However, the current renovation rate (between 0.5% and 1.2% per year) is too
low to achieve this goal, meaning that only about 40% of buildings will be renovated by
2050, if this pace is sustained. Meanwhile, two thirds of space heaters are inefficient, a
huge number are past their technical lifetime,1 and 44% of windows are single-glazed.
Between 50 million and 125 million people in the EU cannot afford to heat their homes.
Cooling currently consumes 1% of the energy in buildings, but this share is rising fast

http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52016DC0051
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1457431675510&uri=CELEX:52016SC0024
http://europa.eu/rapid/press-release_MEMO-16-311_en.htm
http://ec.europa.eu/energy/en/topics/energy-efficiency
http://www.cogeneurope.eu/what-is-cogeneration_19.html
http://europa.eu/pol/ener/index_en.htm
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1449767367230&uri=CELEX:52015DC0572
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1449767367230&uri=CELEX:52015DC0572
http://www.eurima.org/uploads/ModuleXtender/Publications/90/Renovation_tracks_for_Europe_08_06_2012_FINAL.pdf
http://www.eurima.org/uploads/ModuleXtender/Publications/90/Renovation_tracks_for_Europe_08_06_2012_FINAL.pdf
http://bpie.eu/wp-content/uploads/2015/10/HR_EU_B_under_microscope_study.pdf
http://cordis.europa.eu/news/rcn/122442_en.html
http://bpie.eu/uploads/lib/document/attachment/60/BPIE_Fuel_Poverty_May2014.pdf
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due to stricter air-tightness requirements for new buildings, which then need more
cooling in the summer.

The Energy Performance of Buildings Directive (EPBD) introduced stricter standards for
the energy efficiency of buildings from 2021 onwards. All new buildings will have to be
'nearly zero-energy', and major renovations will have to adhere to minimum energy
efficiency standards. The rules apply to the buildings owned or occupied by public
authorities from 2019. Nearly zero-energy buildings will have to use very little energy
and obtain a significant part of that energy from renewable sources.

The EPBD Directive is currently being revised by the Commission, which will look into
ways to: attract private financing for building renovations, for instance by aggregating
small projects into investible packages (through the Smart Finance for Smart Buildings
initiative); solve the split incentives problem in rented properties and the varied
ownership problems in multi-apartment buildings; better inform citizens, for example
by setting up one-stop-shops for advice on planning and financing renovations; replace
old boilers; and introduce advanced metering and billing.

The EPBD requires that district heating and cooling, cogeneration of heat and power,
heat pumps and decentralised use of renewable energy sources be considered before
new buildings are constructed, while the Renewable Energy Directive requires Member
States to introduce minimum levels of renewable sources in new and renovated
buildings. District heating and cooling based on a significant proportion of renewable
sources would be permissible as an alternative. However, the renewable source that is
most widely used in heating in all sectors is biomass, with a share of 90% in primary
energy. Although its use is not entirely without problems, the Commission expects it to
stay the most important renewable source for heating until 2030.

Decarbonisation of industry
Industry accounts for a quarter of final energy consumption in the EU: 73% goes on
heating and cooling, of which heating as part of the industrial process consumes 80%
and cooling just 1%. The strategy does not set specific requirements or paths for the
decarbonisation of industry's heating and cooling, but it does mention that significant
energy-efficiency gains have already been achieved. This has happened largely as a
result of the Emissions Trading Scheme (ETS). According to the strategy document, with
existing technologies industry could achieve additional cuts in its energy demand of
4-10% and still see a return on investment in less than five years.

The Commission allows that some industrial processes which require extremely high
temperatures – up to 2 000 degrees Celsius – might not be possible to decarbonise
because for the most part such temperatures cannot be achieved by renewables. The
most widely used renewable energy for industrial heating is again biomass, which can
produce similar effects to fossil fuels and be used by employing the same equipment.

Reusing waste heat and cold
This is the point at which the strategy's vision of the new EU heating and cooling system
comes together, applying the principles of the circular economy to this sector. Surplus
heat from industrial processes (especially energy-intensive industries and electricity
production) and waste cold (produced by large refrigeration and cooling systems, liquid
natural gas (LNG) terminals and gas grids) would be used in district heating and cooling
systems, especially in densely inhabited areas. Alternatively, heating and cooling could
be powered by decarbonised electricity or decentralised electricity production.

http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32010L0031
http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2016)582022
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32009L0028
http://www.districtenergy.org/what-is-district-energy/
http://www.europarl.europa.eu/RegData/etudes/BRIE/2015/568329/EPRS_BRI%282015%29568329_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/ATAG/2015/564362/EPRS_ATA%282015%29564362_EN.pdf
http://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_BRI(2016)573899
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Naturally occurring geothermal heat and 'free cooling' from rivers, lakes and oceans2

would also be fed into district heating and cooling. The system would be flexible,
automated and able to adjust to price signals to reduce demand peaks. Excess heat and
cold could be kept in thermal and cold storage and used when needed, or converted
into electricity. Excess electricity could be turned into thermal energy and stored.
Industry and electricity producers would also be able to react to price signals and adjust
their cogeneration units to produce more electricity or more heat based on demand
and prices at any given moment.

This would require a well-functioning energy market with flexibility in terms of
connecting and feeding into the grid. The strategy says the Commission would have to
review a whole range of energy legislation and consider incentives for promoting the
transition of CHP to renewable energy sources (currently, natural gas has a share of 47%
and renewables 16%, based mainly on biomass); incentives for decentralised electricity
production and consumption on the part of citizens; and rules for integrating thermal
storage into buildings and district heating into the grid.

Challenges for the Heating and Cooling Strategy
Use of biomass
The strategy highlights that biomass is the most widely used renewable energy source
for heating and cooling. In 2012, it accounted for 90% of the renewable share in primary
energy production in this sector. The accompanying document expects that it will be the
renewable source with the highest growth by 2020, while it already provides 11% of all
heating and cooling, including 17% in residential buildings, 9% in industry, and 3% in
services. It is also practically the only renewable source used in cogeneration.

The advantage of biomass is that it can be easily stored, transported and used flexibly to
offset demand peaks. It can also be used for heat production using the same
infrastructure as fossil fuels and is the most likely pathway to decarbonising high-
temperature industrial processes. However, according to the Commission, although
most of the biomass used in the EU reduces greenhouse gas (GHG) emissions, some
uses can in fact increase both GHG and fine-particle pollution. Moreover, production of
biomass can compete for land use with food production and lead to forest
deterioration. While biomass produced domestically can contribute to energy security,
it will most likely have to be imported after 2020. The Commission therefore announced
a bioenergy sustainability policy for the period after 2020 (the public consultation
started in February 2016) and plans a communication on waste-to-energy technologies
and the possibilities of integrating them into district heating and cooling systems.

District heating
District heating and cooling systems offer great potential for using waste heat and cold
from industry for heating and cooling homes. However, heat and cold can be
transported for no more than 40 km without significant losses, so the system could only
work in places that are close to industrial or power plants and are preferably densely
populated, in order to make it economically viable.

Economic viability could be a very significant problem. Building district heating and
cooling systems requires extensive and expensive infrastructure, which already exists in
some (but not many) parts of the EU. According to a study carried out by the
International Energy Agency (IEA), building a new district system might seem attractive
because it would save energy, but often requires more investment than is 'viable in the

http://www.europarl.europa.eu/RegData/etudes/BRIE/2015/568329/EPRS_BRI%282015%29568329_EN.pdf
http://www.eurosfaire.prd.fr/7pc/doc/1305645731_rhc_vision_biomass_summary.pdf
https://ec.europa.eu/energy/sites/ener/files/2014_biomass_state_of_play_.pdf
http://www.iea.org/publications/freepublications/publication/LinkingHeatandElectricitySystems.pdf
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current economic climate'. On the other hand, a report on EU-27 district heating and
cooling potentials by the Commission's Joint Research Centre shows that, done
appropriately, district heating powered by cogeneration has the potential to cut the
cost of heating buildings in the EU almost by half. The report says that most analyses
which show that district heating would not be cost-effective, take into account heating
systems which rely on transporting much higher temperatures than needed. The report
also claims that after a certain point, this could even be more cost-effective than
increasing the insulation of buildings.

Position of the European Parliament
In its 2015 resolution 'Towards a European Energy Union', Parliament stressed the need
to offer the right incentives for increasing the rate and depth of building stock
renovations and the use of renewables in heating and cooling. It said that financing
energy efficiency through mobilising public funds and leveraging private financing
should be an 'absolute priority', and emphasised the role of the EBRD, the European
Fund for Strategic Investment and national promotional banks. While recognising the
energy efficiency improvements in European industry so far, it called for ambitious
targets to promote innovation without an unnecessary administrative burden.

In its 2013 resolution on making the internal energy market work, cogeneration is listed
as one of the most efficient ways of producing electricity and heat, which should be
incentivised and used in conjunction with efficient district heating and cooling systems.
In its 2014 resolution on the 2030 framework for climate and energy policies,
Parliament asked the Commission to propose sustainability criteria for solid and
gaseous biomass.

Stakeholders' views
While stakeholders in general welcome the strategy as an indication that the
Commission takes heating and cooling seriously, a number of them suggest that the
strategy's emphasis on renewables could be contradictory to the rest of the Energy
Security Package, especially the LNG Strategy and its focus on security of gas supply.

Five renewable heating and cooling associations3 and the Energy Cities association insist
that the Commission be consistent and make energy efficiency and the transition to
renewables a priority, 'instead of supporting mega infrastructure projects not consistent
with long-term needs and local potential'. They also call for the Smart Financing for
Smart Buildings initiative to include financing mechanisms for renewable energy
sources. Eurogas, on the other hand, welcomes the LNG part of the package, while
expressing disappointment that the Heating and Cooling Strategy favours electrification
in heating with the help of heat pumps and district heating, but leaves out the potential
of gas for making heating cleaner. The emphasis on electrification is on the contrary
welcomed by the Union of the Electricity Industry, Eurelectric, which points out that the
power sector is decarbonising faster than the economy in general. It had previously
criticised the focus on district heating because its large infrastructure would 'imply a
technology path dependency for decades'.

Environmental consultancy E3G welcomes the strategy as a positive step forward which
puts 'energy efficiency first', but says the Commission should better explain how energy
efficiency in buildings and industry would fit into overall energy infrastructure planning.
It argues that the first step has to be defining energy efficiency as an infrastructure
priority, to make investing in it more financially favourable.

https://setis.ec.europa.eu/system/files/1.DHCpotentials.pdf
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2015-0444
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1438075411849&uri=COM:2015:361:FIN
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P7-TA-2013-344
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&reference=P7-TA-2014-0094&language=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2016%3A49%3AFIN
http://www.ehpa.org/fileadmin/red/03._Media/Press_releases/20160216_Joint_statement_-Heating_and_cooling_strategy_FINAL.pdf
http://www.eubusiness.com/focus/16-02-16/?searchterm=heating
http://www.eurelectric.org/news/2016/european-commission-s-energy-security-package-a-good-basis-for-discussion/
https://www.e3g.org/docs/E3G_Energy_Efficiency_as_Infrastructure.pdf
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The International Federation of Industrial Energy Consumers (IFIEC) says that energy-
intensive industries have already significantly cut their energy consumption, so their
potential to improve efficiency is relatively small. It says that EU industry already uses
CHP technology, but that connecting it to district heating systems has so far been
prevented by excessive cost and lack of profitability. It argues that energy efficiency
measures in energy-intensive industries are best achieved through voluntary measures,
since it is in the interest of these companies in any case, given that the price of energy
constitutes a large share of their production cost.

Four homeowners' associations4 do not favour district heating, as it requires big
investments which might not pay off when the demand for heating is reduced through
increased energy efficiency as envisaged by the Commission, and could end up having
adverse effects. They provide the example of Sweden to argue that district heating
companies have tried to prevent energy efficiency technologies from being used in
buildings. They are against building new systems in densely populated areas, as that
would cause architectural degradation, and consider supporting district heating systems
'an infringement of the open competition rules'.

Next steps
The communication on the strategy calls on the Council of the EU and the Parliament to
endorse the strategy. Parliament's Industry, Research and Energy Committee (ITRE) is
preparing an own-initiative report (rapporteur: Adam Gierek, S&D, Poland).

Further reading
IEA, Linking Heat and Electricity Systems, 2014.

IEA, Co-generation and Renewables: Solutions for a Low-Carbon Future, 2011.

Joint Research Centre, Background Report on EU-27 district heating and cooling potentials,
barriers, best practice and measures of promotion, 2012.

Endnotes
1 According to the Staff Working Document, this is true for 22% of individual gas boilers, 34% of direct electric

heaters, 57% of oil boilers and 58% of coal boilers.
2 Such systems already exist in Finland, France, Sweden and Spain, mainly for air conditioning in office buildings.
3 The European Biomass Association (AEBIOM), the European Heat Pump Association (EHPA), the Euroheat &

PowerEuropean Biogas Association and the European Geothermal Energy Council (EGEC).
4 The European Historic Houses Association, the European Landowners' Organisation, the European Property

Federation and the International Union of Property Owners.
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