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ENERGY

According to current forecasts, a doubling or 
even trebling of energy consumption in the 
world is anticipated by 2050.
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Data source: International Energy Agency

Today, energy consumption is dominated 
by fossil fuels; oil, gas and coal.



Nuclear energy represents 15% of 
the electrical generation in the 
world. The role of geology in this 
context is in the evaluation of the 
uranium resources.

Mayor deposits of uranium



In relation to sustainable 
development, the share of
renewables is expected to reach a 
third of the consumption by 2050. 
Geologists have a particular 
relevance to the development of 
geothermal energy in Europe.

Geothermal energy is energy stored in the form of heat below the earth’s surface.



The applications of geothermal energy are: 
� Electricity generation
� Heating and cooling

Applications
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borehole heat exchangers 

Geothermal Power
Today, geothermal power plants 

exist on all continents, at any 
place were reservoirs of steam or 

hot water can be found. 
The concept of Enhanced 

Geothermal Systems is going to 
add a tremendous increase to 

the potential.

Deep and Directly
The earth is full of energy ! 

Virtually any temperature level in 
the underground can be used 
directly, for instance with deep 

boreholes. Only a small fraction 
of the resources is used 

currently.

Shallow Geothermal
Every temperature level in the 
underground can be used for 

geothermal energy, even if this 
means only ca. 3-15 °C, as usual 

in the shallow underground in 
European climate. Cooling can 
be supplied as well as heating.

Technologies for geothermal use



- Waste management

During past decades, worldwide temperatures have risen, causing climate 
change.

This global warming is believed to 
be have been accelerated and 
partially caused by anthropogenic 
emissions of CO2 and other 
greenhouse gasses.



One of the possibilities to halt or reverse anthropogenic 
warming is CO2 capture and storage in underground 
reservoirs. 

To achieve maximum effect, loops should be created between sources (CO 
emitters) and sinks (storage reservoirs).
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Nuclear waste 
management. Nuclear 
energy use produces 
waste that must be 
stored. Geology is 
highly relevant to the 
management and 
safety of nuclear 
waste storage.

An abandoned iron mine in
Stripa, Sweden, is the site 
of nuclear- waste disposal 
studies under the direction 
of LBL geologists and the 
Swedish government.

Source: http://www.lbl.gov/ 
(Lawrence Berkeley 
Laboratory) 



MINERAL RESOURCES

Overall demand for minerals continues to 
grow on the planet, and has accelerated in 
recent years with the expansion of emerging 
economies. The price of metals in response 
to demand has been multiplied by 2 to 5 in 
recent years. 



This depleted total identified exploitable 
reserves, and resources already identified 
but so far un-developed require further 
investigation to become exploitable. 

Geologists have a particular relevance for 
the exploration, exploitation and the 
sustainable use of new deposits.



- Mining waste:

The management of mining waste and the rehabilitation of 
mine sites have an important environmental impact. 
Society needs geologists to develop this activity.



WATER

Changing demographics, the impact of 
climate change and political issues 
complicates a diversified water management 
in relation to sustainable development.  
These complex development and 
environmental issues are major concerns for 
the planet in the twenty-first century.



Water cycle



Mapping and monitoring of available 
resources is an essential first step for the 
sustainable use of water resources.



- Groundwater protection against pollution:

The quality of water at the surface and in the ground 
is related to the protection of aquifers in areas where 
human activity gives rise to pollutants and risk of 
contamination of water resources.




