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Introduction
We are surrounded by inexhaustible energy resources which
allow us to meet both our energy needs and those of future
generations without taking uncontrollable risks with the life
and well-being of our planet. Technological developments
enable us to make use of these energy sources on a scale
that meets the requirements and demands of modern
civilisation.
A single technology, a single renewable energy, can never
meet these demands alone. Each has its specific advantages
and disadvantages, and has to be applied in an intelligent,
targeted way, in synergy with other technologies in order
to deliver at optimum strength. Used in combination,
renewable energy sources can meet the demand! This is
true in particular for heating and cooling, which represents
about half of the final energy demand in Europe.
Only a tiny portion of the potential of geothermal energy
yet is explored and in use in Europe. Increasing the use of
geothermal energy and strengthening the geothermal
industry will allow a substantial reduction of CO2-emissions,
savings in primary energy, and the creation and sustenance
of a strong work force of various disciplines and on many
skill levels.
At the first EGEC Business Seminar in Ferrara, Italy, in 1999 we
agreed upon and published the EGEC Ferrara Declaration.
Within that declaration some numbers for possible
geothermal development were stated, jointly discussed by
experts from science and industry; some of the experts of
1999 voiced their concern the targets were too ambitious
and would never be achieved.
Looking at the development since then (Figure 1), we can
be somewhat satisfied: the targets were not overstated by
far, but proved to be rather realistic at least up to now. In
Figure 1.

geothermal heat we exceeded the expectations, but in
geothermal power we are lagging behind a bit. On the other
hand, there was also a much higher electricity target of 8 MW
for 2020 in the Ferrara declaration, stating what might be
achieved with full policy support. We are missing that target
by far, and the simple extrapolation of the development
of the past years would mean we will probably miss the
“normal” 2020 power target slightly, and the 2020 heat
target considerably. Thus we cannot relax and let things
develop, instead we need to further strengthen efforts to
provide the right economic and political environment, to
advance research and innovation, and, most importantly,
to explore, design, finance, build, and operate geothermal
energy installations!
Often forgotten today, one of the main arguments to
promote renewable energy sources in Europe is the local
aspect. The local production of energy leads towards a
decentralised approach and eventually to a reduction of
the system costs. It also ensures security of supply- and with
carbon free sources of energy above all. Local production of
energy also empowers the consumers which can become
prosumers; the choice of the energy mix can be more
democratic.
Geothermal is indeed a local source of energy, producing
power and heat for cities and rural communities. It allows
for local economic development with many indirect positive
effects such as job creation. Moreover, one cannot look
anymore at an energy technology without considering
its integration into the energy system and its role in
the economy; here we can highlight the enriching role
geothermal can play in both.
Geothermal power plants could be developed in all
European regions and will contribute to grid stabilisation,
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thereby providing much needed security of supply. The
current reform of the EU climate and energy framework,
which is expected at the end of 2016 and includes the
Renewable Energy directive, should take into account
the advantages and specificities of geothermal (being
base load and flexible; producing locally 24hours per day)
through dedicated provisions. Indeed, the ability to provide
flexibility at a regional level, a step between centralised and
decentralised systems, is one of the key but less well known
advantages of geothermal.
Geothermal will be one of the renewable sources providing
solutions for clean, competitive, and secure heating,
cooling, and domestic hot water. Indeed, geothermal has a
key role to play in the decarbonisation of the heating and
cooling sector, which has a much more complex structure
than electricity sector. Many options are available and the
market will decide on the mix of energy sources in each
region, but both geothermal direct use (district heating
etc.) and shallow geothermal are bound to become major
technologies here.

For geothermal, a local and stable source of renewable
energy, the systems costs and the external costs are very
much reduced, and furthermore geothermal contributes to
the development of the local economy.
That said, it is now time to go beyond the levelised cost
of energy technologies when considering their value.
Geothermal benefits should be rewarded not only for power
and heat generation, but also for its contribution to the
energy transition. Geothermal therefore has a crucial role in
the future energy system.
Finally, what is the special focus of this edition?
•

An analysis of the drilling market for deep geothermal
energy

•

An in-depth report on the changing landscape of
support schemes

•

An extended coverage of shallow geothermal energy
(the list of large installations with >10 km BHE length
now exceeds 100 entries!)

It is never too late to jump onto the band wagon. A remarkable
example for me comes from the Netherlands. With deep
geothermal exploration dating back to the 1980, very little
was done in times of cheap and abundant natural gas
supply. Now in the new millennium, the agricultural sector
(the famous Dutch greenhouses) has led the exploitation of
deep geothermal heat- and the market is growing, as can
be seen in figure 2. The right policy measures such as risk
coverage were required to make this (late) success happen!

As president of EGEC I feel proud to lay this 5th edition of the
market report into the hands of members and other users. I
thank the EGEC staff in Brussels for their hard and diligent
work to get all data compiled and evaluated in time, and to
have again produced a reference document, keeping the
records of geothermal energy development in Europe, and
to assist the geothermal sector in 2016 and beyond.

If the energy transition is to be successful, we have to think
about optimum scenarios in terms of cost and affordability
for the customers and citizens.

Burkhard Sanner

Heat produced annually from deep geothermal in the Netherlands (based on data from CBS NL)

EGEC President

40

Heat produced annually from deep geothermal in the Netherlands (from data from CBS NL)

annual heat production from deep geothermal (ktoe)
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Electricity Market Data Analysis:
Market Development

In Europe there are
32 power plants
under development
and
176 under
investigation

Number of geothermal power plants in Europe
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16 new power
plants were
commissioned
in 2014 and
2015, with
a total new
capacity of
363 MWe

Turkey
14

The
cumulative
capacity of
the five new
plants in 2015
is 212 MWe
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Trends projected vs actual installed capacity in the power sector in the EU (MWe)

Figure 6.
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Spotlight on Croatia:
Production licenses were previously granted for the
Lunjkovec-Kutnjak and Velika Ciglena geothermal
fields.
In 2015, 10 new exploration licenses were approved
at: Draskovec, Prelog, Kotoriba, Legrad-1, Mali
Bukovec, Ferdinandovac-1, Slatina and Babina
Greda for electricity generation, and Bošnjaci sjever
and Sveta Nedelja in Zagreb area for direct use.
These new licences cover an area more than twice
the size of that covered by existing production
licenses.

Europe has:
3 EGS power plants
in operation
1 EGS heat plant in
operation
10 EGS plants under
development
10+ projects under
investigation

Figure 9.

Map of EGS projects
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Focus on Turbines

Turbines - Installed capacity (MWe) per technology

Figure 10.
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83% of turbines
installed in
2014/2015 are
Binary

Turbines - Number of turbines per technology

Figure 12.
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Support scheme reform
National governments use a wide range of public
policy mechanisms to support the development of
geothermal electricity in Europe. These can be divided
into two categories: investment support (e.g. capital
grants and soft loans, including those to reduce
the resource risk and for research and innovation)
and operating support (e.g. price subsidies, quota
systems, tender schemes, etc.). The level and type of
instruments vary depending on the market maturity as
well on the geological settings and the accessibility to
the resource.
Figure 15 provides an overview of the operating aid
available in selected European countries with potential
for geothermal power. It is followed by a review of the
evolving framework in place.
The most stable form of operating support is a feedin tariff for a mid to long- term duration , i.e. a fixed
and guaranteed price paid to the eligible producers
of electricity from renewable energy sources. At the
end of 2015, this type of instrument could be found
in France, Croatia, Portugal, Turkey and Switzerland.
The highest feed-in tariff is available in Switzerland (a
minimum of 18.9 ct€/kW for plants above 20 MW and
a minimum of 33,3ct€/kW for plants below 5MW for 20
years), while in Turkey a local-content bonus applies
for the first 5 years (approx. €ct 0,5-2,1 per kWh) on top
of a general tariff of 8.1 €ct/kWh for the first 10 years of
operation. This instrument has played a significant role
in attracting new investments in Turkey, France, and
Croatia, as well as Germany in the past.
In the European Union, however, operating aid is
subject to major changes. The new state aid rules for
projects in the field of environmental protection and
energy (EEAG) for the period 2014-20 will phase out
feed-in tariffs from 2016 onwards, in favour of more
market-based incentives such as feed-in premium, i.e.

a bonus on top of wholesale price. According to the
standard rule, operators will have to sell the electricity
directly on the market and no bonus is provided in
case of negative prices. Additionally, as of 2017 this aid
should be allocated via a technology-neutral bidding
process open to all technologies regardless of their
maturity.
However, the following derogations are still possible if
requested by Member States:
•

Feed-in tariff is possible for demonstration
projects;

•

Member States can set up technology-specific
bidding to ensure diversification, and take different
levels of maturity into account;

•

Support can be granted without bidding if the
Member States demonstrates that this would
result in underbidding or in low project realisation
rates.

A safer system has been put in place in Germany and
France and will last until the end of 2016; in this case
applications are collected and project developers
are given some years to realise their projects. Italy
is currently introducing a similar system1. In these
countries, therefore, a dash to secure incentives is
expected to intensify in 2016.
Germany was the first country to implement the new
EU rules in its EEG2014. That scheme puts in place a
system whereby the project developers are free to
choose whether:
•

To sell the electricity on the market (direct
marketing) and receive a bonus calculated from
the value (25.2 ct/kWh reduced by 5% annually
as of 2018) and the average spot market price of
the previous month. In order to be eligible for the
bonus, a remote control of the plant must allow
the dispatching the power by the trader or buyer;
or

•

To sell the electricity to the grid operators. In this
case the value is paid with a deduction of 20%.

Operating aid available in selected
European countries

Figure 15.

Eligibility
period
(years)
Belgium (Flanders) Quota system
10
Croatia*
Feed-in tariff
14
France*
Feed-in Tariff
15
Germany
Feed-in Premium
20
only
available
in
full
report
Hungary*
Feed-in Tariff
N/A
Italy
Feed-in premium / Tenders
25
Portugal (Azores) Feed-in tariff / Feed-in premium
12
Romania
Quota system
Switzerland
Feed-in Tariff
20
Turkey
Feed-in Tariff + local content
10 + 5
UK
Feed-in premium (Strike price)
15
Country

Type

*Currently under revision

17

The important point is that the premium for
geothermal can be calculated on the gross electricity
produced, including that used on-site. From 2017 on,
the premium should be allocated via a bidding process
but an exemption is being considered for geothermal
projects. The new German scheme has contributed to
the relaunching of investments in the country after
months of doubt and precariousness.
At the time of writing (January 2016) Italy had
notified the European Commission of its new scheme for
State aid clearance.
1
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In France, the year 2015 saw intense activity which will
pave the way for promising development of geothermal
electricity. Following the adoption of the 2015 Energy
Transition Law, which sets a 32% target for renewables
in 2030, the French authorities have established a
methodology to define the feed-in premium level for
geothermal operators. As in Germany, the operator
can opt for reduced compensation in case he chooses
not to sell the electricity in the market.
Complementary to operating aid, France is also
defining the last details of GEODEEP, a new 50-million
Euro risk insurance facility dedicated to deep
geothermal energy. The fund aims to protect project
operators against the geological risk faced during the
exploration and development phases. The strategy
developed in France clearly takes into account the
emerging nature of the geothermal power sector in
mainland France and the need for tailor-made policy
instruments. At the same time, it also aims to further
strengthen and export national know-how.
In light of the above, Turkey, Germany, and France
can be considered good examples to follow. The
investment climate in emerging markets is, however,
more uncertain; in those markets, a desirable option
may be to allow a feed-in tariff to be allocated to
demonstration projects, in combination with some
form of risk insurance.
Authors of the Electricity chapter:

Financing Geothermal Energy

EGEC Policy Paper

For more information about
financing, download the
EGEC guide to funding
schemes, updated
annually, and the paper on
financing geothermal from
the members section of the
EGEC website

P. Dumas (EGEC)
L. Angelino (EGEC)
all national coordinators
Funding Schemes for Geothermal in Europe and
in the World
EGEC Practical Guide

18

19

District Heating

EGEC Market Report 2015

District Heating Market Data
Analysis
Installed capacity per country (MWth)

Geothermal DH capacity installed in Europe, per country in 2015 (MWth)

Figure 16.
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23 new district heating plants were commissioned in 2014 and 2015, with a
total new capacity of 281.8 MWth

Île-de-France, Arceuil
(Geothermal+ HP)

France
9

Hungary
5

Île-de-France, Rosny Sous
Bois

Installed Capacity: 10 MWth

Installed Capacity: 10 MWth

Barcs

Île-de-France, Bagneux

Île-de-France, Tremblay en
France, New doublet

Installed Capacity: 2 MWth

Installed Capacity: 10 MWth
Île-de-France, Chelles (New
doublet)
Installed Capacity: 10 MWth

Győr-Pér

Installed Capacity: 10 MWth

Installed Capacity: 52 MWth

Île-de-France, Val d’Europe
(Disneyland Paris)

Île-de-France, ParisBatignolles

Installed Capacity: 15 MWth

Installed Capacity: 5 MWth

Installed Capacity: 10 MWth

Szeged
Installed Capacity:18.49 MWth
Törökszentmiklós

Île-de-France, Villejuif

Installed Capacity:3 MWth
Veresegyház

Île-de-France, Villepinte
Installed Capacity: 10 MWth

Two of the
new plants
in Germany
are CHP
and will
soon begin
to produce
electricity

Germany

Copyright © Free Vector Maps.com

only available in full report

Bavaria, Ismaning

The
Netherlands
3

Installed Capacity: 7.2 MWth

Agriport Wieringermeer
Geothermie VoF -ECW

Bavaria, Taufkirchen
(CHP)

Installed capacity: 12.9 MWth
VoF Geothermie De Lier

Installed Capacity: 35.7 MWth

Installed capacity: 14.5 MWth

Bavaria, Traunreut (CHP)

Copyright ©

Installed Capacity: 7.3 MWth

Brielle

Installed Capacity: 12.7 MWth

Installed capacity: 17 MWth

Copyright © Free V

Copyright © Free Vector Maps.com

Austria
1

Italy
2

Tuscany, La Leccia, Castelnuovo Val
di Cecina - Pisa
Installed capacity: 1MWth

Styria, Ried im Innkreis

Tuscany, Montieri - Grosseto

Installed capacity: 3.2 MWth

Installed capacity: 6.2 MWth

Copyright © Free Vector Maps.com

Copyright © Free Vec
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In 2014 the production in the EU was 4.3 TWh

GeoDH production in EU Member States

Figure 18.

Geothermal DH- production in EU Member States (GWh)
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The 5 countries with the
highest Capacity in 2015
(MWth)
Iceland (2169)
Turkey (834.79)
France (389.5)
Hungary (271)
Germany (262)

Figure 20.

Countries with the highest number of systems
in 2015 and 2019
2015
2019
France (52)

France (99)

Iceland (32)

Germany (66)

Hungary (24)

Hungary (40)

Germany (23)

Italy (35)

Italy (20)

Iceland (33)

Turkey (20)

Serbia (25)

Average plant size per country (MWth)
Geothermal DH - Average plant size by country(MWth)
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Towards smart thermal grids
Our current energy system is now moving towards a
Smart Cities and Smart Rural Communities model,
where different technologies and renewable energy
sources are integrated and combined, reducing
environmental impact and offering citizens a better
quality of life.
Smart thermal grids, which are characterised as being
flexible, adapting, intelligent, integrated, efficient,
competitive, sizable, and securing energy supply,
will use renewable energy like geothermal to ensure
a reliable and affordable heating and cooling supply
to various customers. Indeed, geothermal has a
particularly important role in smart electricity and
thermal grids, since it can deliver both heating and
cooling, as well as flexible electricity. Both deep and
shallow geothermal energy can be integrated with
smart thermal grids, and several examples already
exist.
Concerning deep geothermal, heat can be used for
district heating (in particular the base-load part)
and, through absorption chillers, for district cooling.
Combined heat and power from geothermal power
plants, with variable, controllable shares of heat or
electric power, can serve as the energetic base of smart
thermal grids (and smart grids in general).
Shallow geothermal can also be used in smart energy
systems for example with underground thermal
storage (UTES) or with individual heat storage in
heat pump installations for residential and tertiary
buildings. These technologies ensure a reliable and
affordable heating and cooling supply to both urban
and rural areas. As they can be installed in both grid and
off-grid heating and cooling systems, they perfectly fit
this new smart cities and rural communities approach.
In addition, there is also an important role for shallow
geothermal energy in connecting with and managing
smart electricity grids. Geothermal heat pumps
can provide demand response services, thereby
contributing to grid stabilisation, whilst UTES is an
excellent storage solution.
Traditionally, major GeoDH sites have been developed
in areas which enjoy favourable geothermal settings.
Such systems are increasingly being developed
economically in low and medium enthalpy fields.
This is the case in Milan, where we can also see the
installation of lower temperature, heat pump sustained
systems. In several instances (Denmark, Germany,
Iceland) absorption heat pumps, associated with CHP
plants, have been successfully implemented. These
new GeoDH systems work with lower temperatures,
with the heat pumps boosting the low temperature,
generally groundwater source to meet the temperature
requirements of the heating grid. Small as well as large

systems can now be developed.
Shallow geothermal systems are very versatile and can
be adapted to almost every subsurface condition. The
trend in mature markets is to develop large systems
in particular for the tertiary sector (office buildings),
but also for the service sector (supermarkets,
telecommunications and IT-centres, etc.).
Examples of first-generation efficient, renewable and
flexible smart thermal girds already exist and can be
found for example:
•

In Turkey (Istanbul). The Ümraniye Meydan
Shopping Center of Istanbul has 208 BHE, at a
depth of 40-150m (average 88m) with an installed
capacity of 1MWth for heating and cooling. It is
a hybrid system combined with other energy
sources. The system includes a water-loop system
in the buildings and individual heat pumps for
heating and cooling.

•

In Germany (Troisdorf). A ‘Cold’ District
Heating began in 2014 in Troisdorf (Germany).
Groundwater is circulated around two new
residential development areas (c.5km plastic pipe),
with Individual heat pumps in the houses (c.100
units) which use the circuit as heat source and sink.

•

In France (Paris). The geothermal project in
Paris (Rue de Rivoli, Louvre district) is innovative
in that it concerns the need to supply heat and
cold to buildings where heated/cooled areas
exceed land availability. The project is for a
7000m² tertiary building (offices + shops) with
a capacity of 470kWth heating and 850kWth
cooling. Geothermal energy is delivered through
Groundwater wells, with a balanced consumption
(efficiency of the heat pumps).

•

In Switzerland (Zurich). Two large systems with
thermal grids for supply or rejection of heat, using
BHE fields as storage, are operational in initial
stages: one for the technical university (ETH), and
one for an existing housing area (FGZ). These types
of networks, named “anergy nets” by the Swiss, will
be further enlarged in the coming years.

•

In the Netherlands (Heerlen). Second generation
smart thermal grids now include Intelligent
management with integrated ICT. One example
can be found in Heerlen (Netherlands) with a
thermal grid based on water from abandoned
mines. Here we have cluster grids, and all wells are
bidirectional: hot to hot, cold to cold. The project
is presented in detail below in the chapter on EGIA
innovation award.
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GEOTHERMAL IN SMART CITIES AND COMMUNITIES

S T  G 
Smart Thermal grids will use renewable energy like geothermal to ensure a reliable and affordable heang
and cooling supply to various customers. This is possible because they are:

F   ,   
• In the short-term to the
energy supply and demand
situaon.
• In the medium-term by
adapng the temperature level
in exisng networks and the
installaon of new distributed micro-networks
• In the long-term by aligning the network development
with urban planning.

E  
They are
designed
to achieve
the highest
overall efficiency of the energy system,
by choosing the opmal combinaon
of technologies and enable a maximum
exploitaon of available local energy
resources by cascade usage.

I

 

They are intelligently planned and
operated, and enable the end-user to
interact with the heang and cooling
system. They can,
for instance, supply
heang or cooling
back to the network
and to off-grid
applicaons.

I  

S
T 
G 

C   
They are cost
effecve in a
way that makes
operaon
affordable, both for consumers and businesses.
They increase the cost efficiency of heang
and cooling supply, and create opportunies
for customers to parcipate.

S 
These systems can be both
applied for neighbourhood
level or city-wide,
according to the demand
of heat and cold.

They are integrated in the whole
urban energy system from a
spaal point of view (related
to urban planning parameters
and processes), and from an
energy system point of view
(e.g. opmising the interfaces
to other urban
networks –
electricity,
sewage, waste,
ICT, etc).

S  
  



They increase
security of
energy supply
at a local level
by using local sources of energy for
heang & cooling.
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Authors of the district heating chapter:
P. Dumas
L.Angelino
B.Sanner
all coordinators
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Focus on Drilling
Drilling represents from 30% to 50% of the cost of
hydrothermal geothermal electricity and heat projects and
more than half of the total cost of Enhanced/Engineered
Geothermal Systems (EGS). Moreover, success rate in drilling
for geothermal projects is about 50% in green fields and
75% in operated fields.
The significant costs and low success rate are the main
reasons for the European Geothermal Energy Council to
present this in-depth analysis of the drilling market in
Europe today, having focused its analysis on turbines over
the last two years.
Although geothermal drilling often uses the same
technology as the oil and gas industry, particularly in low
enthalpy sedimentary settings, geothermal drilling displays
several distinctive attributes. The established deep drilling
technique is rotary drilling; the tri-cone rotary bit, used since
1909, was supplemented in the 1970’s by the polycrystalline
diamond bit. A wide variety of rotary techniques exist,
amongst which hydraulic, electrically driven drilling is best
suited to deep seated targets.

geothermal. This is, for example, the technology currently
used in the Paris basin for new geothermal DH systems.
On top of improving the drilling concepts, the trend has
always been to reduce drilling costs by decreasing drilling
duration (fig 22) . Better drilling equipment and better
knowledge of the underground environment can save both
time and money.
Technological development should focus both on novel
drilling concepts and on improvements to current drilling
technology, as well as other ways to optimise the economics
of drilling operations (horizontal, multi-wells etc.). The target
is to reduce costs for drilling and underground installations
in 2020/2025 by at least 25% compared to the situation
today. Nowadays, drilling for deep geothermal energy uses
equipment originally intended for the hydrocarbon industry.
New drilling technologies developed in the oil and gas
sector could be replicated for geothermal: multi-well pad,
new vertical drilling systems etc.

Some potential breakthrough technologies have been
demonstrated in the laboratory and now need to be tested
Geothermal drilling benefits from on-going industry
under field conditions at significant depths. These include:
improvements both in terms of drilling tools and concepts.
jetting (high performance/mud jet bits), thermal drilling
Despite these improvements, drilling costs continue to
(spallation, plasma bit), direct stream, millimetre wave, and
be high and therefore considerable emphasis needs to
high voltage electro impulses.
be placed on the development of new
drilling technologies.
Figure 21.
Drilling - Innovative wells
Research and Development (R&D)
can improve geothermal drilling
technologies in order to reduce costs, but
the main challenge today is to improve
market conditions for geothermal deep
drilling, a market which has still not been
thoroughly assessed. Problems include
limited access to available geothermal
drilling cost data and limited interaction
between project developers and drilling
contractors.

Technology
Five generations of deep drilling
techniques for geothermal have been
seen since the first development of
geothermal power in 1913 and of district
heating mainly after the 1960s (Fig.21).
The trend has always been to allow cost
reduction and to improve efficiency and
reliability.
The first generation saw two vertical wells
drilled from a two distant drill pads, while
the second introduced deviated wells and
single drill pads. The next generations
were focused mainly on improving the
design of deviated wells until deviated
symmetric wells were developed. The
fifth generation proposed for the first
time (sub) horizontal wells for deep
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Currently, two research projects focusing on deep drilling,
both of which began in 2015, are operating within the
European Union R&D programme Horizon 2020. The
DESCRAMBLE project focuses on drilling into super-critical
conditions and studying drilling components, in addition
to well completion materials, design, and control. The
Thermodrill project objectives are to focus on conventional
rotary drilling with water jetting, with the aim of achieving
50% faster drilling in hard rock in addition to reducing costs
by 30%, whilst also reducing induced seismicity risks.
On top of technological developments, drilling costs are
dependent on the rig demand (mainly for oil & gas, therefore
dependant on crude oil prices), the drilling price (€/m), and
the raw material cost. It is therefore key to improve market
conditions concerning drilling rigs, to save time (for example
with the use of multi-well pads, etc.), and for tools such as
drill bits to be reliable and not require frequent changes.
The challenge of deep drilling for geothermal is to move
from an exponential well cost curve to a linear curve when
drilling deeper.
On top of the R&D activities described above, it is notable that
drilling costs reduce when more projects are developed in a
given region, and when multi-well projects are developed.
Such a cost reduction has been demonstrated by the project
in Unterföring (Germany) developed by Erdwerk gmbh. In
2009, the first two wells in Unterföhring had drilling costs of
1400€/m then, two years after, a project in nearby Ismaning
had a drilling costs of 1150 €/m; by 2014 when two new wells
were drilled for the expansion of the Unterföring system,

the drilling cost was 1100€/m. In five years, drilling costs
were been reduced by more than 25%, principally through
‘learning by doing’.

Drilling Market
During 2015, the Baker Hugues international rig count1
showed that of the 2337 rigs used worldwide (on average),
117 were used in Europe. Three quarters of the rigs in Europe
were operating on land, and more than 70% drilled for oil
and gas operations. It should be underlined that around
4000 rigs are available for drilling worldwide.
Between one and three rigs have been used in France,
Germany, Hungary, Iceland, Italy and Netherlands, and more
than thirty rigs have been used for geothermal in Turkey.
Still today, the geothermal industry uses the same rigs as
the oil and gas industry. This is a key factor which influences
the drilling market for geothermal. Geothermal drilling
costs tend to follow the general oil and gas industry trend as
depicted in figure 23 which exemplifies a total dependence
on crude oil prices. This situation is likely to persist as long
as the geothermal drilling sector does not build up a strong
market share of its own.
Drilling market conditions are different all over Europe.
Firstly, drilling regulations have a national component

1
Baker Hughes has issued the rotary rig counts as a
service to the industry since 1944, when Hughes Tool Company
began weekly counts of U.S. and Canadian drilling activity. Hughes
initiated the monthly international rig count in 1975.: http://phx.
corporate-ir.net/phoenix.zhtml?c=79687&p=irol-rigcountsintl )
Reducing cost:

Drilling - Reducing drillingScale
cost up effects while drilling

Figure 22.

Scale up from 2 to 4 wells : -25%
Costs ($US million)

8
7
6
5
4
3

Adapted from EnBW, 2011 (T. Kölbel)
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which creates a barrier to the creation of a European market.
In some countries, the number of drilling companies is
not high enough to allow full competition and therefore
competitive prices.

and deep targets (down to 6000m True Vertical Depth:
TVD). This long term commitment brings price stability
and availability for the ongoing development of deep
geothermal in France.

For example, the typical components of drilling contracts in
the geothermal drilling market in Europe are:

Focus on Turkey

•

France: rig daily rate, lump sum

•

Germany: metre rate, rig daily rate and lump sum

•

Italy: rig daily rate

•

The Netherlands: lump sum, rig daily rate

Another important parameter influencing the market is rig
availability. Although the total number of rigs in Europe is
enough for the geothermal operations currently developed,
it can be the case that the rig required for a drilling is not
available when needed by the project developers. The
contractual relationship between geothermal developers
and drilling companies is a key factor of the project and cost
management.
An innovative market approach has been recently developed
in France. A specific drilling management contract has been
developed by the French operator Fonroche Geothermie
through a joint venture with Herrenknecht Vertical and
Anger’s & Soene, in order to build and operate an innovative
a heavy land rig adapted to urban environmental constraints
Figure 23.

As presented in the market analysis above, Turkey is today
the hot market for geothermal project development and for
geothermal drilling. This analysis of the drilling market and
drilling conditions in Turkey further details the statements
above.
In Turkey 82 geothermal wells were drilled in 2013, and
around 104 in 2014. More than 30 rigs (see table 24 below)
are active in the Turkish geothermal drilling market, 90% of
which are active in Menderes and the Alasehir Graben.
Drilling equipment in Turkey is rather old fashioned
but developers benefit from Government funding for
early exploration (MTA). Moreover, the Government is
undertaking discovery and confirmation drilling. The
regulatory framework in Turkey for geothermal drilling
operations is improving with the development of the
sector but developers still find that time is wasted due to
administrative procedures stemming from the oil and gas
framework.
Drilling in Turkey benefits from the same conditions as other
medium enthalpy areas in the world, meaning costs for

Geothermal drilling index
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Figure 24.

RigDrilling
count
inof geothermal
power projects in Turkey (2014)
- Table
rigs in Turkey
#
1
2
3
4
5
6
7
8
9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
plus6

Rig.

F-320/5
F200/11
F200/10
IRI100/1
MR8000
MR8000
Not specified
MR8000
MR8001
MR8000
MR8000
IDECO H44

Place

Denizli
Aydin
Manisa
Aydin
Manisa
Manisa
Manisa
Manisa
Manisa
Aydin
Aydin
Aydin

Capacity (W/4
1/2" DP)
Contractor
6210m/2000HP
4000m/1350 HP
4000m/1350 HP
425HP/W.OWER
4300m/1080 HP
4300m/1080 HP
3000m/1080 HP
4300m/1080 HP
4301m/1080 HP
4300m/1080 HP
4300m/1080 HP
3000m/750 HP

TPIC
TPIC
TPIC
TPIC
BORDRILL
BORDRILL
BORDRILL
BORDRILL
BORDRILL
MAREN
MAREN
POLMAK

F.Cooper LTO-750 Aydin
2500m/750 HP
GYP (AME)
Wilson 75
Aydin
2500m/900 HP
GYP (AME)
NAT 80 B
Aydin
3500m/1000 HP GYP (AME)
F200
Aydin
4000m/1350 HP GYP (AME)
only available in full report
NAT 32
Aydin
2500m
GYP (AME)
BD125
Denizli
1600 HP
DEGIRMENCI
Gefco 185k
Konya
2000m/600 HP
GM Müh
MR6000
Turkey
2000m/540 HP
MTA
MR6001
Turkey
2000m/540 HP
MTA
NAT N80
Turkey
3500m/1000 HP
IDECO H44
Ankara
2700m/212 HP
ARAR
Not specified
Manisa
2000m/600 HP
Merty
Not specified
Manisa
2000m/600 HP
Petrogaz
Not specified
Simav
2000m/600 HP
Umran Boru
Not specified
Aydin
2500m/1000 HP Viking
Not specified
Alasehir
1500m/400 HP
Sonsuzluk
Not specified
Aydin
2500m/1000 HP Pars
Not specified
Aydin
2700m/1080 HP KARIZMA
Not specified
Aydin
4000m/1500 HP KARIZMA
Not specified
Alasehir
4001m/1500 HP Enerji A
Domestic manufactured rigs
Adapted from Schlumberger, 2014 (T. Kaya)
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casing, well heads, and costs of cementing services are lower
than in High enthalpy areas. There are low management
costs and low service costs for mud and cementing.
Rig rates are rather low at $ 15-19 K/day, in comparison with
the global rig rate of $ 25-27 K/day.
•

A 1500/2000 m well, drilled in 30/40 days, would cost ca
1,858,000 USD

•

A 2000/2500 m well, drilled in 40/50 days, would cost
around 2,900,000 USD

•

A 2800/3500 well, drilled in 60/70 days, would have a
cost of approximatively 3,650,00 USD.

The penetration rate of geothermal drilling in Turkey is rather
high, similar to Kenya and Iceland for example, average
drilling has a penetration of around 500 Managed Pressure
Drilling (mpd)2. This means that the total development
period of a project in a proven field in Turkey can be reduced
to a duration of 36 months.

geothermal drilling market, price elasticity will remain low.
The crude oil price and the demand or supply of rigs or wells
drilled in the near future is hard to forecast precisely, and
the impact on the drilling costs for geothermal are rather
uncertain.

Authors of the drilling chapter:
P. Dumas
With contributions from
C. Boissavy (G2H)
T. Kaya (SCHLUMBERGER)
M. Antics (GPC-IP)
T. Koelbel (EnBW)

The future for drilling costs
In the near future, the main driver for the reduction of costs
of power and heat production leading towards grid parity
will be the drilling cost. The drilling costs are expected to
decrease firstly with learning-by-doing. The cost reduction
will essentially be through better use of the current drilling
rigs, a decrease in the number of hours to drill a well, and
an increase in the number of wells per site (from two four towards four-eight wells per site). This highlights the
importance of engineering for the cost of drilling operations.
Current experiences in geothermal confirms that new
technology and concepts in drilling help to save money.
Because of the low market price of oil in 2016, drilling and
service costs are lower than two years ago. Geothermal
developers are starting to focus on saving time to further
decrease costs. For example, performance and deviated
wells drilling in geothermal are increasing in Turkey; and
(sub) horizontal wells for deep geothermal are developed in
France. In Turkey, the expectation is to reduce the number
of drilling hours for a well from ca. 300h to less than 130h, a
reduction by a factor of more than two.
Further research and development to improve current
technologies is expected to decrease costs by more than
20% in the next ten years. Long-term cost reduction will
be brought about by novel drilling technologies becoming
mature.
The market conditions for geothermal drilling are, however,
not expected to change dramatically until the development
of a substantial number of deep geothermal projects and
the creation of a proper geothermal drilling industry. In the
2
Definition of MPD adopted by the IADC: “Managed
Pressure Drilling (MPD) is an adaptive drilling process used to
precisely control the annular pressure profile throughout the
wellbore. The objectives are to ascertain the downhole pressure
environment limits and to manage the annular hydraulic pressure
profile accordingly.”
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Drilling equipment at the ecogi project in Rittershoffen, France
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Shallow Geothermal
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Shallow Geothermal Market Data
Analysis
Shallow geothermal energy is available everywhere, and it
is harnessed typically by ground source heat pump (GSHP)
installations, using the heat pump to adjust the temperature
of the heat extracted from the ground to the (higher) level
needed in the building, or to adjust the temperature of heat
coming from building cooling to the (lower) level required
to inject it into the ground. The main technologies used
to connect the underground heat to the building system
comprise of:
•

Open-loop systems, with direct use of groundwater
through wells

•

Closed-loop systems, with heat exchangers of several
types in the underground; horizontal loops, borehole
heat exchangers (BHE), compact forms of ground heat
exchangers, thermo-active structures (pipes in any kind
of building elements in contact with the ground), etc.

Shallow geothermal installations intended to change the
underground temperature periodically (e.g. seasonally)
fall under the term Underground Thermal Energy Storage
(UTES). The delineation between GSHP and UTES is not
sharp, and among the larger installations, only a minority
are ‘pure UTES’. Large GSHP plants in most cases have a high
share of the annual energy turnover inside the BHE field
or the aquifer, and not with the surrounding or underlying
round, and thus qualify for the term ‘storage’. In all these
large installations it is crucial to pursue a long-term balance
of heat extracted from the ground and injected into the
ground.
In terms of number of installations, installed capacity and
energy produced, shallow geothermal energy is by far the
largest sector of geothermal energy use in Europe (graph
25). It enjoys the widest deployment among European
countries, with very few countries not having shallow

geothermal installations at all. More basic information on
shallow geothermal energy can be found in the 2013/14
issue of the EGEC Market Report.

Market development
For shallow geothermal energy (ground source heat pumps
– GSHP and Underground Thermal Energy Storage – UTES),
the overall installation growth is continuing at a steady pace.
This brought installed capacity up to at least 19,000 MWth by
2014, distributed over about 1.4 Million GSHP installations.
A good comparison is provided by the data reported at
the WGC/EGC events; graph 25 shows the total installed
capacity in Europe according to data from the three latest
conferences. Some important countries such as Finland
did not submit reports for WGC 2015; these cases, the EGC
2013 figures have been repeated. The WGC 2015 totals thus
show a lower boundary, with growth in a few countries not
included.
The countries with the highest amount of geothermal heat
pumps are Sweden, Germany, France, Switzerland and
Norway (graph 26). These five countries alone account for ca
69% of all installed capacity for shallow geothermal energy
in Europe.
The slightly reduced market in units of equipment can be
seen clearly in the sales numbers. The fact that the unit
numbers do not reflect the size of the units should be taken
into account. While size is decreasing in the residential sector
due to better insulation and the development towards
near zero energy buildings (NZEB), with a lower limit given
by DHW demand more often now than by space heating
demand, an increase in unit size seems to be happening in
the non-residential sector. As all available statistics do not
yet provide a size distinction, it is not clear if the reduction

Installed capacity for shallow Installed
geothermal
Europe,
based
on data from the last three WGC/EGCs
capacity forin
shallow
geothermal
in Europe

Figure 25.
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GSHP as part of the heat pump market

in numbers also means a reduction of annually installed
capacity, or if installed capacity actually is stable or even
growing. Graph 27 shows the annual sales for 2014 in most
EU member states, with two large GSHP countries, Norway
and Switzerland, added from national information sources.

The European Heat Pump Association (EHPA) is tracking
the market for heat pumps in Europe. Based on EHPA data,
the development of the share of geothermal heat pumps
in the total heat pump market can be shown (graph 31).
The heat pump market had a good growth until 2008, and
has been mainly stagnant ever since. From 2006 on we can
see a steady decrease of the share of GSHP in the total heat
pump sales. However, it should be noted that the variety
of different usages in the European heat pump market is
growing. In particular in the South, smaller air-to-air units for
heating and cooling, often produced in the Far East, account
for an increasing part of the units sold. Also exhaust-air heat
pumps and heat pumps for warming of domestic hot water
(DHW) are included in the EHPA numbers. Thus compared to
the numbers of heat pumps mainly for space heating, and
considering the average size of heat pumps, GSHP might do
much better than the descending curve in graph 31 looks
like.

An interesting development can be noted in Central and
Eastern Europe. While the absolute numbers in these
countries still are low (and thus hard to discern in graph
26), there is a quite positive development, as can be seen
in graph 27. The potential for market increase is definitely
demonstrated here.
The amount of renewable heat produced by shallow
geothermal energy can be calculated according to the rules
set out in Directive 2009/28/EC (the Renewable Energy
Directive) and in the subsequent Decision 2013/114/EU. As
base data is still not available from official sources in most
countries, the calculation requires some assessment, and
values might have to be corrected in future. The total for
2014 amounted to 2610 ktoe; graph 27 shows the values
for the individual countries for 2013 and 2014. This value is
quite in line with the expectations the European Technology
Platform for Renewable Heat and Cooling (RHC-Platform) set
in its common vision of 2011, as can be seen from graph 28.

The statistical office of the Netherlands publishes some of
the best-categorised statistical data for heat pumps and
geothermal energy. At first view the development in the
Netherlands (graph 32, top) seems to be quite similar to the
EHPA numbers for Europe (graph 31), indeed, even worse
with the decreasing share of GSHP. Hence the country can
serve as an example for interpreting the heat pump statistics:
looking at the capacity of newly installed heat pumps per
year (graph 32, bottom), the share of GSHP is much higher
than by sheer number, due to the higher average capacity
of GSHP. Also the decrease in share of GSHP is much less
when looking at capacity than when just counting the unit
numbers.

Eurostat has published values for renewable heat from
geothermal heat pumps for some EU-countries and Norway.
A comparison can be made with the values as in graph
29, and the resulting graph 30 shows that in most cases a
decent match is given. Eurostat reports substantially higher
values for France and Italy, and lower values for Germany
and Poland.
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Sales numbers for geothermal heat pumps (units, no size distinction)
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Figure 27.
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There is a pronounced difference in the development of
the GSHP share in different countries. As graph 33 shows,
the decrease of GSHP sales is much less in Switzerland and
the share stays fairly constant, while in Germany the GSHP
share clearly drops. An attempt to explain this development
is made in the following chapter.

Spotlight on the situation in Germany,
the Netherlands and Switzerland
Geothermal heat pump systems for the heating of residential
houses are widespread in Germany and Switzerland. While
in Germany all types of systems – horizontal heat collectors,
or borehole heat exchangers and groundwater systems with
extraction and injection well(s) – are common, the prevailing
type in Switzerland is the borehole heat exchanger. The
cooling option (usually direct cooling) is also increasingly
used also in the residential sector. For non-residential
buildings, heating and cooling using geothermal heat
pumps is already a standard option in all three countries.
In large systems the transition from simple ground source
heat pumps to UTES applications, where heat or cold is
stored intentionally in the underground, is gradual. Adapted
to the prevailing geology, these large systems use mainly
groundwater wells in the Netherlands (ATES) and BHE fields
in Switzerland (BTES), with both options found in Germany.
For the Netherlands, a distinction for residential and nonresidential buildings is made in the statistics, and as graph
34 shows, the non-residential share is much larger when
installed capacity is considered, due to the substantially
higher capacity per unit in non-residential use.
System concepts that were demonstrated years ago find
new applications, like low-temperature distribution systems

with individual heat pumps in the buildings connected
(‘cold district heating’ or ‘anergy systems’). As examples, a
system based on groundwater wells and providing heat for
a new housing development was installed in Troisdorf (DE)
in 2014, and two large systems with BHE fields, one for the
technical university (ETH) and one for an existing housing
area (FGZ), are operational with initial stages in Zurich (CH)
and will be enlarged in the coming years (see table at the
end of this chapter).
Another unique feature of the Swiss GSHP market is the
relatively high share of retrofit installations with geothermal
systems. The FWS statistics on BHE drilled per year (graph 35)
show not only that BHE drilling has remained at a high level
since about 2010, but also that drilling in the retrofit sector
has increased from <20% of the total BHE drilling in 2001
to continuously >30 % since 2006, with a peak of ca 44%
in 2008. The retrofit market thus is successfully managed
in Switzerland, and might also be a solution to keep GSHP
installation up in other countries. The areal density of GSHP
in Switzerland, with about 3 standard 12 kW units per km2, is
the highest in the world.
For Germany, figures are already available for 2015. In graph
36 the development over the last 20 years can be seen,
with a steep increase in 2006 (first Ukraine gas crisis) and a
subsequent decrease. Numbers for 2015 are still higher than
10 years ago, however, the share of GSHP in the total heat
pumps sales (cf. previous chapter) continued to fall, as low
as to 29.8% in 2015. As virtually all GHSP are operated by
electricity, the relation of the price for electricity to fossil
fuels can be seen as a main driver. During times of stagnancy
or decrease, electricity price was higher than that for natural
gas (pre-2000 and in recent years), while the time of highest
increase in GSHP sales corresponds with the time when
natural gas and fuel oil was substantially more expensive

Comparison of the values for renewable heat from shallow geothermal energy set forth in the
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Annual heat pump sales in Europe and share of GSHP in annual sales
based on data from EHPA
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Annual heat pump sales in Germany (top) and in Switzerland (bottom), and respective share of
GSHP, based on data from BWP andAnnual
FWS heat pump sales in Germany and share of GSHP

Figure 33.
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Annual GSHP sales in the Netherlands by number (top) and by capacity (bottom), distinguished for
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than electric power (approximately 2006-2010). The current
situation and probable future development is thus not very
promising for GSHP economics in Germany (and elsewhere).
The decrease in annual GSHP installations is quite different in
some German states (Länder). Numbers on licenses granted
annually for BHE drilling and installation are available in
two adjacent states, Hessen and Rheinland-Pfalz (graph
37). This data does not reflect the number of BHE installed,
as one installation might comprise more than just a single
BHE, and not all projects granted a licence may have been
completed. Geology, climate, and energy cost in the two
states is comparable, while from 2007-2014 (to exclude the
extraordinary year 2006) the average decrease of licenses
in Hessen is more than twice as fast as in Rheinland-Pfalz.
The decrease in the number of GSHP sales for the whole
of Germany is again much slower, with an average of just
5% for the same period, 2007-2014. While this value is not
directly comparable to the number of BHE licenses, as
other ground coupling methods than BHE are included,
and some plants might have more than one heat pump
installed, the trend, however, can be seen clearly, with the
market for BHE in Hessen shrinking much faster than in the
rest of Germany. A similar development can be expected for
Baden-Württemberg, were extremely rigid regulations have
been put in place, but exact numbers are not public yet.

a consistent way. For the Netherlands, the amount of heat
produced is shown in graph 38. The Netherlands is one of the
few countries were Underground Thermal Energy Storage
(UTES) is used widely, mainly for cooling, but also for heating
purposes. The statistics thus include UTES and distinguish
it from GSHP at least partly, and they count the energy
for cooling, which is still uncommon in energy statistics
in Europe. In graph 39, heat and cold production from all
shallow geothermal uses is shown for the Netherlands.

In total, the amount of heat produced annually by GSHP
in Germany is steadily increasing (graph 38), and the
geothermal energy that can be reported for 2015 relating
to the RES-Directive will amount to almost 490 Ktoe when
calculated with the BWP numbers. The final numbers
from Eurostat might differ, as the counting of GSHP and
the assumptions for calculation as to annex VII of the RESDirective and subsequent decisions are still to be used in
Figure 37.
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ReGeoCities Project Results
The ReGeoCities project (2012-2015) worked on regulatory
issues for shallow geothermal, involving many stakeholders
in the development, installation, and use of shallow
geothermal energy. The main ReGeoCities results include:
1. Increased awareness amongst policy and decision
makers from local and regional authorities about
the potential of this technology. One objective of the
ReGeoCities project was to present best practices in
order to replicate them all over Europe.
2. The simplification of the administrative and
regulatory procedures and, in some cases, the filling
of regulatory gaps. Decision makers from municipal
and local authorities as well as energy authorities
need to put better regulatory frameworks in place,
and procedures at a local level should be simplified. In
collaboration with local authorities and private bodies
involved in local energy planning, the ReGeoCities
project has produced some key recommendations for
the regulation of shallow geothermal in Europe.
3. Innovative financial models. Financial incentives
schemes for supporting ground source heat pumps are
not available in all European countries, although the
competition in the heating sector can be considered as
unfair with fossil fuels still receiving subsidies. Financial
incentives have been phased out in several countries, as
shallow geothermal energy is deemed competitive on
the market. In other countries support is still required,
and in some support needs to be introduced to start
a development at all. Thus financial support is still
required in emerging markets where they should be
tailored for both individual and collective installations.
Possible schemes are grants, tax reduction, and interest
free loans, which should have a link to quality, and
certification etc.
4. The training of technicians, civil servants and
decision-makers of regional and local authorities in
order to provide the technical background necessary to
approve and support projects. These training activities
are supported by promoting shallow geothermal
best practices on small and large systems, cooling
applications etc.

More information on regulation is available at www.
regeocities.eu
The ReGeoCities project results indicate a widespread
lack of awareness among public authorities and the
general public regarding ground source heat pumps.
For this reason it was deemed important - as part of
the dissemination and communication activities - to
launch a communication campaign under the name
The Heat Under Your Feet which targets mainly
public authorities, architects and builders, but also the
general public.
The campaign uses a narrative that aims at making the
technology more accessible and easy to understand
for the target groups at which the campaign is aimed.
This is done partly through the use of graphics, which
have the advantage of making highly technical content
more accessible.
The key messages focus on illustrating the advantages
of geothermal heat pumps in the heating and cooling
sector: The heating and cooling sector for buildings
is today, for the large majority, dominated by the use
of fossil fuels such as natural gas and heating oil. This
means it is contributing heavily to costly fossil fuels
imports, exposure to price volatility and security of
supply, and production of harmful greenhouse gas
(GHG) emissions.
Geothermal heat pumps are the perfect solution
to replace fossil fuels and reverse the current
unsustainable situation. Their wide range of
application, their efficiency and, their reliability, all
strongly contribute to providing affordable heat, to
reducing emissions, and to saving primary energy.
The campaign resources can be found online at
www.heatunderyourfeet.eu. The campaign can be
contacted through twitter @heatunderurfeet

Geothermal heat pumps for heating and cooling

The heat under your feet
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Conclusions on shallow geothermal
market development

national training coordinators in the different states (mostly
national associations). More information is available at www.
geotrainet.eu.

The market for GSHP is today in difficulty nearly anywhere.
While in some mature markets the situation still is rather
stable, in others a decrease can be seen. In parts of Germany
this can be attributed to continuously stricter regulation,
causing delays and higher costs (see above). What are the
main reasons for the current low in the market?
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List of large GSHP systems in Europe
(>10 km BHE length)
Country City, Name
CH

Zurich, FGZ Wohnquartier Friesenberg

500

250

125000

of which BHE-field FGZ Grünmatt

150

250

37500

Zurich, ETH-Campus Hönggerberg

425

200

85000

126
101
220
204
228
150
165
170
180

200
200
225
240
200
300
230
220
200

25200
20200
49500
48240
45600
45000
37950
37400
36000

156

230

35880

SE
CH

of which BHE-field ETH HC4
of which BHE-field ETH HPL
Wallisellen, Richti-Areal
Karlstad, Campus Karlstad
Lørenskog, Nye Ahus hospital
Sipoo, SOK Logistics Centre
Lund, IKDC / Chemical Inst.
Basel, Novartis Campus
Oslo, office/flats Nydalen
Stockholm Saltsjöbaden, flats Brf.
Ljuskärrsberget
Stockholm, office Skanska Lustgården
Rotkreuz, Suurstoffi

144
220

230
150

33120
33000

2014
2014

NO

Bergen, Sartor

162

200

32400

2014

DE
IT
SE
SE
SE
SE
NO
HU
SE
UK
SE
RO
SE
NO

215
304
120
184
130
125
91
269
133
170
100
357
82
99

150
106
260
163
230
225
300
100
200
152
250
70
300
247

32250
32224
31200
30000
29900
28125
27300
26900
26600
25800
25000
24990
24600
24429

?
2008
2015

120

200

24000

NO
DE
HU
SE
SE
SE
SE
SP
CH
FI
UK
SE
SE
DE

Lübeck, IKEA Dänischburg
Corsico ( near Milano), IKEA
Köping, Volvo Powertrain, industry
Karlstad, Central hospital
Stockholm, Norra Frescati
Umeå, Norrlands University Hospital
Gjelleråsen, Arcus
Pápa, NATO SAC hangar complex
Stockholm, Vällingby Centrum shopping mall
Cambridge, MRC LMB (Lab. Molecul. Biol.)
Norrköping, Rusta main logistics centre
Valul lui Traian, Cardinal Motors
Stockholm, Fredhäll telestation
Östfold, hospital
Stockholm Saltsjöbaden, flats Brf.
Igelbodaplatån
Bergen, COOP Åsane
Duisburg, ZBBW
Budapest Pillangó u., Tesco supermarket
Karlskrona, CHP plant
Stockholm Husby, flats Kv. Bergen
Emmaboda, ITT Flygt factory
Malmö, Malmö Live
Mollet de Valles, hospital
Schwerzenbach, Wohnquartier Im Vieri
Tampere, Tamro
Oxford, Churchill hospital
Mölndal, Krokslätts fabriker
Enköping, flats Kv. Galgvreten
Hagen, Rathausgalerie

112
180
150
108
98
140
75
138
80
80
240
81
86
94

212
130
150
200
215
150
280
145
250
250
90
240
220
200

23744
23400
22500
21600
21070
21000
21000
20010
20000
20000
20000
19440
18920
18800

UK

Cambridge, Papworth Hospital

124

150

18600

SE

Åre, Copperhill Mountain Lodge

92

200

18400

TR

Istanbul, Ümraniye mall

208

88

18304

SE

Täby, flats Centrala Gribbylund

87

210

18270

SE

SE

125

Total BHE
Year
(m)

Magurele near Bucharest, ELI-NP

CH
SE
NO
FI
SE
CH
NO

1080

Depth
BHE (m)

RO

CH

48

No.
BHE

135000

Remarks

2015
under
constr.
2015
under
constr.
2015
2014
2012
2014
2012
2012

BHE 87-125
m deep

2015
2015
2015
2007
2012
2015
2009

2011
2010

2014

under
constr.

H 2 MW / C 3
MW
BHE 41-150
m deep
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Country City, Name
(Cont.)
HU
HU
SE
NO
SE
LT
SE
NO
DE
DE
RO
SE
SE
RO
SE
SE
IE
NO
NO
DE
SE
SE
HU
NO
DE
NO
NO
DE
DE
AT
FI
HU
SE
SE
SE
SE
HU
SE
NO
BE
DE
NO
RO
SE
SE
SE
AT
DE
SE
DE
AT
SE
CH
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Törökbálint, Pannon GSM (TELENOR)
Törökbálint, School and Sport Center
Lund, flats Thulehem
Horten, Vestfold University
Uppsala, IKEA
Vilnius, BOD Group
Markaryd, NIBE factory
Oslo Billingstad, IKEA
Golm near Potsdam, MPG
Neckarsulm, Quartier Amorbach (BTES)
Snagov, Vila 23 Hotel
Katrineholm, Backavallen sport center
Vänersborg, office Vänerparken
Focsani, ARTIFEX
Örebro, office Norrporten
Järfälla, Viksjö school
Dublin, IKEA
Asker, Ericsson
Mandal, Mandal community
Freiburg i.Br., Quartier Unterlinden
Stockholm, flats Blackeberg
Sundbyberg, Swedbank
Budapest Pesti út, Tesco supermarket
Oslo, offices Alnafossen
Altensteig, Boysen Factory Turmfeld
Baerum, Ramstad school
Röyken, Röyken Community
Nürnberg, DATEV IT-Center
Frankfurt, Henninger-Turm
Graz, PTZ Graz University
Helsinki, Malms health station
Páty, Verdung logistics center
Gothenburg, Johannesberg Chalmers
Karlstad, IKEA
Örebro, music university
Stockholm Gubbängn, SL bus depot
Pécs, Science Building
Kristinehamn, hospital
Kongsberg, Kulturpark
Melle, office EANDIS
Leinfelden-Echertdingen, HC
Stavanger, Smedvig Property
Bucharest, Midocar Est
Danderyd, Viktor Rydberg school
Göteborg, Rågården psychiatric ward
Västertorp, Åbypark
Wien, Andritz AG
Langen, DFS
Solna, Vattenfall head office
Dortmund, AOK Nord-West
Graz, LKH 1. Teilabschnitt (KAGes)
Karlstad, Bergvik shoping mall
Zurich, Grand Hotel Dolder

No.
BHE

180
180
86
70
100
110
110
82
160
528
224
91
78
120
58
65
158
56
83
108
90
65
130
64
98
45
41
156
121
100
60
120
40
100
60
60
118
55
38
90
80
54
144
48
60
54
83
154
53
107
80
66
70

Depth
BHE (m)
100
100
200
244
168
150
150
200
100
30
70
172
200
125
250
220
90
248
164
125
150
206
100
200
130
281
300
78
100
120
200
100
300
120
200
200
100
210
299
125
140
200
75
225
180
200
130
70
200
99
132
160
150

Total BHE Year
(m)
18000
18000
17200
17110
16800
16500
16500
16400
16000
15840
15680
15652
15600
15000
14500
14300
14220
13872
13615
13500
13500
13390
13000
12800
12740
12650
12300
12168
12100
12000
12000
12000
12000
12000
12000
12000
11800
11550
11369
11250
11200
10800
10800
10800
10800
10800
10790
10780
10600
10593
10560
10560
10500

2007
2013

1999
2001
2008

2012

2010

2011
2012
2010
2011

2015
2014
2012
2006

2012

2010
2008

2012
2001
2012
2013
2005

Remarks
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Country City, Name
(Cont.)
DE

Biebergemünd, Engelbert Strauss

AT
SE
SE
NO
SE
HU
PL
PL
SE
SE
SE
SE
UK

Graz, LKH Zahnklinik (KAGes)
Solna, Solna Business Center
Stockholm Hammarby, office Mältaren
Narvik, BTV
Helsingborg Väla, IKEA
Balatonboglár, National Handball Academy
Rudy, Zisterzian monastry
Warzaw, Atrium 1
Hudiksvall, Guldsmeden shoping mall
Stenungsund, Stenungsbaden Yacht Club
Strömstad, Strömstad Galleria
Umeå, IKEA
Shropshire, Timmis Poultry Farm

No.
BHE

110
79
51
60
50
67
100
100
50
50
50
40
50
100

Depth
BHE (m)
94

130
200
170
201
150
100
100
200
200
200
250
200
100

Total BHE Year
(m)
10340

2014

10270
10200
10200
10050
10050
10000
10000
10000
10000
10000
10000
10000
10000

2015

Remarks
BHE 90-99
m deep

2015/2016

2014
2015

H/C 1.3 MW
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Mijnwater: European Geothermal
Innovation Award 2015 winner
The mijnwater project in the Netherlands uses groundwater
in the town’s abandoned coal mines to supply local homes
and businesses, giving this former mining town a new life as
an innovative, green, geothermal community, leading the
way in smart thermal grids.

After their closure the coal mines in Heelen and surrounding areas filled with
groundwater, where there heated geothermal resource remained untouched
for many years. In 2005, the town began to investigate using this resource for
heating and cooling local buildings.
The project began life in earnest as a project supported by the European Interreg
IIIB programme and the 6th Framework Programme. Now, Mijnwater B.V. is a
rapidly expanding private company owned by the municipality. It is continuing
to diversify and develop and innovative concept, the success of which has been
proved over more than ten years.
The reputation of the project is growing as it develops into a responsive system,
altering supply biased on a number of demand-side factors, including the
weather and customer demand, and working in synergy with other renewable
energy sources.
More information about the project can be found at www.mijnwater.com
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The three phases of the Mijnwater project

2008-2013
Mijnwater 1.0
Proof of concept: using
mine water as an energy
source

The groundwater in flooded, abandoned coal mines at depths of about 800m is first used as a
source of heating and cooling.
Energy at low temperature is delivered to clusters of buildings via a grid, with heat pumps used to
adjust the temperature.
CO2 emission reductions: 35%.

The mine water is no longer used as just a source of energy, but as a reservoir in a balanced system,
meaning the resource is not depleted.

2013- 2015
Mijnwater 2.0
Using the Mine water
as an energy balanced
buffer

Mijnwater works on a smart thermal grid system where users are grouped into clusters. Heat and
cold from different sources (e.g. renewables and waste heat) is exchanged both within each cluster,
and between clusters, with surplus energy transported in the Mijnwater reservoir for storage. In this
way energy can be used several times in succession and customers become prosumers, supplying
their waste thermal energy back to the grid.
Three points of control are established; pressure is controlled at the Mijnwater wells, flow is
controlled at cluster level, and temperature is controlled at building level.
Unlike traditional thermal grids, which have a top down hierarchy with a heat plant at the top, the
Mijnwater grid is based on equal connections in a decentralised system.
The power for transportation and heat pumps is increasingly supplied by renewable sources.
2014 125,000M² connected, 200,000 M² contracted
CO2 emission reductions: 65%.

2015-ongoing

The next stage of development will see the move to a demand and supply controlled system,
which is optimises supply based on factors such as weather forecasts and user behaviour patterns.

Mijnwater 3.0
A demand and supply
controlled system

2016: 500.000 m² connected; 800.000 m² contracted
CO2 emission reductions: 80-100%.

This award is a real incentive for us to further develop our intelligent
thermal smart grid as key element for the future energy infrastructure.
Geothermal energy - in several common forms- is an essential part of
this infrastructure. This means not only through abandoned mines, but
also applying deep and shallow geothermal.

European Geothermal Innovation Award
Winner 2015

-Louis Hiddes, director
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Appendix 1. Data collection &
methodology
The instructions given to national data coordinators
in order to develop the district heating and electricity
chapters is given below

Geothermal electricity
Existing plants
For each power plant already in operation
contributors submit available information regarding:
•
•

•

Locality (region, province, of municipality),
Power plant name and type (hydrothermal or
EGS),
Year of commissioning (in case of refurbishment
or upgrading coordinators should report the most
recent date)
Turbine type (dry steam, single double or triple
flash, ORC, Kalina)
Turbine manufacturer (in case of two or more
manufacturers please provide all of them)
Capacity installed (in MWe and MWth (in case of
CHP)
Gross electricity production1 in 2014 (in GWh)

•

Operator

•
•
•
•

Power plants under development
Power plants under development refer to projects
for which financing has been announced and/or
contracts for drilling services signed. For each project
contributors submit available information regarding:
•

Locality (region, province, of municipality),

•

Power plant name and type (hydrothermal or
EGS),

•

Expected year of commissioning

•

Expected capacity installed(in MWe and MWth
(in case of CHP)

•

Expected Gross electricity production (in
GWh)

•

Consortium

1
“Gross electricity production is the sum of the electrical
energy production by all the generating sets concerned (including
pumped storage) measured at the output terminals of the main
generators.” (Eurostat, IEA, UNECE & OECD, 2012).
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Power plants under investigation
Power plants under investigation refer to projects for
which a research permit has been issued but financing
has not been announced and/or contracts for drilling
services not been signed. For each project contributors
submit available information regarding:
•
•
•
•
•

Locality (region, province, of municipality),
Power plant name and type (hydrothermal or EGS),
Expected year of commissioning
Expected capacity installed (in MWe and MWth (in
case of CHP)
Expected Gross electricity production (in GWh)

•

Consortium
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Geothermal district heating

Methodology for the Shallow
Geothermal Chapter

‘Geothermal district heating or district cooling’ is
defined as the use of one or more production fields
as sources of heat to supply thermal energy through
a network to multiple buildings or sites, for the use
of space or process heating or cooling. It includes
greenhouses and geothermal heat projects above
500 kWth supported by heat pumps as long as the
heat is distributed via a heat network. In this case the
capacity of heat pumps should also be released.

EGEC undertook a data collection exercise for the shallow
geothermal sector for the first time in 2012, as a complement
to the deep geothermal market report. The lack of official
statistical data on geothermal heat pumps has not yet
been resolved sufficiently: Eurostat has started to provide
data, but not for all countries, and a number of occasions
a distinction between heat sources is not made, just ‘heat
pumps’ are reported. So often the figures are based on:

Existing plants
For each plant already in operation contributors
submit available information regarding:
•

Locality (region, province, of municipality),

•

Year of commissioning (in case of
refurbishment or upgrading coordinators
should report the most recent date)

•

Capacity installed (in MWth)

•

Gross heat production2 in 2014 (in GWh)

•

Operator

•

Estimations provided for conferences (EGC 2013, and
WGC 2015)

•

Sales data for heat pumps as recorded by some national
heat pump associations and the European Heat Pump
Association, EHPA

•

the bi-annual (geothermal) heat pump barometer
prepared by EurObserv’ER

In combination with data from other publications,
information provided by companies, and original research,
a consistent picture (with some irregularities) could be
achieved. Most data is for 2014; 2015 data could already be
included for Germany. Work within the ReGeoCities project
helped to consolidate the findings. Further information
on the methodology and the calculation methods for
renewable heat from heat pumps, as imposed by the EC, are
given in the 2013/14 issue of the EGEC Market Report.

Planned plants
For each plant under planning contributors submit
available information (if available) regarding:
•

Locality (region, province, of municipality),

•

Status (under construction, planned,
negotiations)

•

Expected year of commissioning (please
indicate if it is an extension/upgrading)

•

Expected capacity installed (in MWth)

•

Consortium

2
Gross heat production: “Gross heat production is the
total heat produced by the installation and includes the heat used
by the installation’s auxiliaries that use a hot fluid and losses in the
installation/network heat exchanges. As only heat sold to third
parties is reported, gross heat production for autoproducers will
be equal to net heat production.” (Eurostat, IEA, UNECE & OECD,
2012).
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EGEC is the voice of Geothermal in
Europe

More than 120 members from 28 countries, including private companies, national associations, consultants, research
centres, geological surveys, and public authorities, make EGEC the strongest and most powerful geothermal network
in Europe, uniting and representing the entire sector.
An international non-profit organisation founded in 1998 and based in the heart of the European quarter in Brussels,
the role of EGEC is to promote members’ interests, making sure they develop and thrive. It enables the development
of the European geothermal industry- whether shaping policy, improving business conditions, or driving more
research and development.
The work of the secretariat can be divided into three categories:

Intelligence gathering

Promotion

Impact

monitoring, analysing and
researching the political
environment, briefing members
on legislative and financial
developments and the effects their
businesses

speaking for the geothermal
industry and make sure it has
a positive position in public
discourse. Members have exclusive
marketing opportunities are
represented at the main industry
events

giving members access to decision
makers and helping them shape
European policy. The secretariat
also arranges and facilitates
networking and makes contacts on
members’ behalf.

Members receive tailored and individual support, regular updates on news and opportunities from Brussels
and the rest of Europe, access to privileged information in the members’ only section of the website, and a
number of financial benefits.

About the EGEC market Report
The European Geothermal Energy Council originally developed the Market Report in order to fill an information
gap in the geothermal sector. It is designed to give market intelligence to companies and investors already working
in the sector, and to inform new entrants about the current state of the market and its future development.
The report, which includes chapters on the Shallow, Power, and District Heating sectors, is compiled each year
using data from various statistical analyses, local experts, utilities, energy Agencies, and national associations.
It includes details of all major projects operational, under development and under investigation, as well as an
analysis of market development, the regulatory and public policy environment, financial tools and incentives,
market forecasts, and key players.

EGEC is a non-profit membership organisation whose sole aim is the promotion of the geothermal industry. It supports its members by lobbying on
their behalf.
More than 120 members from 28 countries (including private companies,
national associations, consultants, research centres, geological surveys, and
public authorities) make EGEC a strong and powerful network, uniting and
representing the entire sector.
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Details of all electricity
and district heating
plants in operation and
under development
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This Chapter is only available to EGEC members.
To find out more, visit www.egec.org or contact
com@egec.org

European Geothermal Energy Council (EGEC)
Place du champ de mars 2, 5th Floor, 1050 Brussels
Tel : +32 2 318 40 63| E: com@egec.org | W: www.egec.org | AISBL: 465303654

