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OBJECTIVE 

The objectives of this lesson is introducing the attendants to  

• Main ideas behind shallow geothermal energy systems and 

• Actual situation of this technology at European and local level 

CONTENTS 

• Buildings thermal energy supply 

• Shallow geothermal energy systems at European and local level 

• Potential of shallow geothermal systems 
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 Revises general concepts about thermal energy supply in buildings,  

 and the importance of thermal energy in the European context 
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 Heating and cooling has the 

largest share of final energy 

demand in EU27. 

 Heat is indeed a substantial part 

of the energy needs of modern 

society: for instance, in 2010, 

heat accounted for 47% of the 

final energy consumption in 

the EU (source: Strategic 

Research and Innovation 

Agenda (SRA) for the European 

Technology Platform on 

Renewable Heating and Cooling 

(RHC-Platform)). 
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Final energy use in EU-27 by type of energy (SRA-RHC) 
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Heat accounted for: 

86 % of the final energy consumption in households,  

76 % in commerce, services and agriculture,  

55 % in industry  

(European Technology Platform on Renewable Heating and 

Cooling, 2011). 

 

The vast majority (81%) of this energy is, however, being 

generated by burning fossil fuels.  
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Current heating and cooling systems generally used in Europe 

are: 

 not only boosting costly imports of fossil fuels, such as gas 

and oil, into Europe, but  

 are also major contributors to the overall EU’s greenhouse gas 

GHG emissions.  

 

General characteristic of the European landscape is: 

 that H&C sector is decentralised  

 and very heterogeneous in its structure(technologies, actors, 

demand , sources, costs ...). 
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 Shallow geothermal energy systems are presented as one of the possible 

technologies for thermal energy production. 

  

 Its advantages, one of the most efficient and environmentally friendly thermal energy 

production systems from renewable sources, are highlighted.  
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Since July 2009, shallow geothermal energy definition is for the first time stated in the EU 

legislative framework;  

EU Directive 2009/28/EC on Promotion of Renewable Energy Sources reads:  

 

 “geothermal energy” means energy stored in 

form of heat beneath the surface of solid earth.  

 

Distinction between shallow and deep geothermal is not fixed.  

Historically a depth of ca. 400 m is used. 
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Shallow geothermal systems can be considered as  

 those not pursuing the higher temperatures typically found only at greater depth,  

 but applying technical solutions to make use of the relatively low temperatures offered 

in the uppermost 100 m or more of the Earth´s crust.  

 

In North America, shallow geothermal technology is also known under the term 

“geoexchange”.  

 

For shallow geothermal, the undisturbed ground temperature that forms the basis of heat 

extraction or heat injection varies 

 between <2 °C and >20 °C 

depending upon the climatic condition of the region and the depth of the borehole 
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The European Union is committed to achieving the following goals by the year 2020:   

  

 A reduction of at least 20% in greenhouse gas (GHG) emissions compared to 1990 

levels;  20% of the final energy consumption to come from renewable sources;  

 An improvement of energy efficiency by 20%. 

 

  

 

Against this background, Shallow Geothermal Energy (SGE) represents a renewable 

energy source (RES) with a large potential of energy savings and GHG emissions 

reduction.  

Hence, it will be a key technology to achieving all major objectives of the EU’s energy 

policy.  
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20% 
20% 

1.2 SHALLOW GEOTHERMAL ENERGY SYSTEMS AT 

EUROPEAN AND LOCAL LEVEL 

Greenhouse gas (GHG) emissions  

Energy efficiency  



Additional benefits of using SGE technologies are: 

 

 Reducing import dependency of fossil fuels and increasing security of energy supply 

 

 Increasing local added value, creating jobs; 

 

 Bringing innovation 

 

 Empowering consumers and contributing to provide affordable energy as it is immune 

from price volatility common of fossil fuels; 
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 What is the growth potential of this technology across Europe? 

  

  Statistics of the shallow geothermal sector in Europe  

 

 Objectives in the area of renewable energies  

 

 Comments about actual situation about SGE in Europe 
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Statistics for the shallow geothermal sector: 

 

Up to now, the least ambiguous item in the statistics used to be the  

 

number of heat pumps sold annually, 

 

 with those suitable for geothermal use (water-water, brine-water, water-air, brine-air, or 

ground-coupled direct expansion units) counted separately. 
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Sources for data are  

 

 the national statistical offices, national and European associations for heat pumps and 

for geothermal energy 

 large conferences like the World Geothermal Congress or the European Geothermal 

Congress 

 

There is also a project supported by IEE for compiling renewable energy statistics, 

EurObserv‘ER.  

A biannual review on ground source heat pump market is published under the name 

“Heat Pump Barometer” by this project. 
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A biannual review on ground source heat pump 

market is published under the name “Heat Pump 

Barometer” by this project. 

 

 Available for download at: 

http://regeocities.eu/results/. 
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Market differentiation of heat pump technologies in Europe 

Source: EHPA (4th European Heat Pump Conference, June 2011) 
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Installed capacity and number of GSHPs in European Union by 

country in 2010 - TOTAL 

Source: EurObserôER Heat Pump Barometer 2011 

TOTAL EUROPEAN UNION 
 

Installed capacity = 12611,1 MWth 
 

Number of GSHPs = 1014436 
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Installed capacity and number of GSHPs in European Union by 

country in 2010 - MATURE COUNTRIES 

Source: EurObserôER Heat Pump Barometer 2011 

SWEDEN 

I.C = 4005 MWth 

Nº of GSHPs = 378311 

 

 

GERMANY 

I.C = 2570,1 MWth 

Nº of GSHPs = 205150 

 

 

FRANCE 

I.C = 1671,3 MWth 

Nº of GSHPs = 151938 
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Installed capacity and number of GSHPs in European Union by 

country in 2010 - DEVELOPED COUNTRIES 

Source: EurObserôER Heat Pump Barometer 2011 

DENMARK 

I.C = 160 MWth 

Nº of GSHPs = 20000 
 

IRELAND 

I.C = 202,7 MWth 

Nº of GSHPs = 11658 

 

NETHERLANDS 

I.C = 745 MWth 

Nº of GSHPs = 29306 

 

BELGIUM 

I.C = 157 MWth 

Nº of GSHPs = 13085 

 

ITALY 

I.C = 231 MWth 

Nº of GSHPs = 12357 
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Installed capacity and number of GSHPs in European Union by 

country in 2010 - JUVENILE COUNTRIES 

Source: EurObserôER Heat Pump Barometer 2011 

SPAIN 

N.A. NO DATA AVAILABLE IN 2010 

 

ROMANIA 

I.C = 5,5 MWth 

Nº of GSHPs = 350 

 

 

GREECE 

I.C = 50 MWth 

Nº of GSHPs = 350 
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GSHP market development in the countries of the  

European Union since 2006 (by number of heat pumps sold) 

Source: EurObser’ER Heat Pump Barometer 

) 
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New installations of geothermal heat pumps in the Regeocities  

project countries for the years 2007-2011. 

Source: EurObserôER Heat Pump Barometer  
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Heat produced by Geothermal heat pumps in the 10 EU 

countries with the largest numbers 

Source: EGEC 

Summary of heat production from GSHP as 

given in the NREAP 

Source: EGEC 
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Current renewable energy trend from heat pumps compared to the NREAP 

  (National renewable energy actions plan) roadmaps in ktoe. 

Source: EurObserôER Heat Pump Barometer 
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Heat production targets in Spain 

 Source: EGC 2013  
Trend chart showing the potential growth of GSHP in the 

Spanish market based on two scenarios Source: EGC 2013 



Comments about actual situation about SGE in Europe 

 

 Ground Source Heat Pumps have seen a tremendous market development in some 

European countries until about 2009.  

 Sweden and Switzerland have been leading since the beginning in the 1980s. 

 Some other countries with a more difficult start in the same period, like Germany, now 

have caught up 

 In France, the development started later, but the opportunities for a widespread, 

successful use of GSHP are very good. 
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Comments about actual situation about SGE in Europe 

 

 Nevertheless, in most mature markets the annual number of new installations has 

been decreasing over the past few years. 

 The suspected reasons are  

1.of economic nature (general crises, unfavorable relation of prices for 

electricity and other energy in some countries, etc.)  

2.due to alleged overregulation resulting in increased costs and time. 

 There are several countries with a satisfactory development, among them some 

smaller players like Ireland and the Netherlands  
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Comments about actual situation about SGE in Europe 

 

The opportunities for SGE development are still there, but 

better boundary conditions  
and  

appropriate regulation is needed  
in order for them to take shape! 
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