
 
 
 
 

Deep below the Earth's surface, heat is generated in special granite rocks, and trapped by layers of insulating 

sedimentary rocks. Geothermal energy is produced by using this naturally occurring heat to generate electricity. 
 

To reach the heat-producing granite, wells are drilled to a depth of 3-5 kilometres. Water is pumped from a 

storage tank down into the wells and through cracks in the rocks. The heat of the rocks causes the water to be 
heated to a temperature of approximately 300°C and turn to steam. Pressure causes the steam to rise up a 

second well shaft, where it turns a turbine. The turbine drives a generator which produces electricity. The 
steam is condensed back into water, returned to the storage tank, and used again. 

 

Australia has two types of plentiful geothermal resources: hydrothermal (from hot groundwater) and hot 

fractured rock. 

Would you believe that, according to Geoscience Australia, hot rocks within five kilometres of the Earth's 

surface contain enough energy to provide 2.6 million years-worth of energy to Australia? Now that's a lot of 

energy! 

Australia only has one working geothermal power station at the moment (in Birdsville, Queensland), but other 

major areas of exploration are: 

 the Cooper/Eromanga Basin in South Australia 

 the Hunter Valley near Newcastle 

 the Otway Basin in Victoria 

 Tasmania 

Geothermal power is a zero-emission electricity source and one megawatt hour (MWh) of geothermally-derived 

electricity prevents about one tonne of carbon dioxide (CO2) from being released into the atmosphere. 

Countries all around the world are using geothermal technologies to provide electricity for their citizens. 

Amazingly, in Iceland, 90 per cent of all houses are heated by geothermally-generated electricity. 

 

 
  



 
 
 
 

 

 

  



 
 
 
 
 

Pros Cons 
Environmental Consequences 
 

There is an abundance of greenhouse gases below 

the surface of the earth, some of which mitigates 

towards the surface and into the atmosphere. These 
emissions tend to be higher near geothermal power 

plants. 
 

Geothermal power plants are associated with sulfur 
dioxide and silica emissions, and the reservoirs can 

contain traces of toxic heavy metals including 
mercury, arsenic and boron. 
 

Regardless of how we look at it, the pollution 

associated with geothermal power is nowhere near 

what we see with coal power and fossil fuels. 
 

Environmentally Friendly 
 

Geothermal energy is generally considered 

environmentally friendly. There are a few polluting 

aspects of harnessing geothermal energy, but these 
are minor compared to the pollution associated with 

conventional fuel sources (e.g. coal, fossil fuels) 
 

The carbon footprint of a geothermal power plant is 
minimal. Further development of our geothermal 

resources is considered helpful in the fight against 
global warming. 
 

An average geothermal power plant releases the 

equivalent of 122 kg CO2 for every megawatt-hour 

(MWh) of electricity it generates – one eight of the 
carbon emissions associated with a typical coal 

power plant. 
 

Low environmental impacts: No acid rain, mine 
spoils, open pits, oil spills, radioactive wastes, or 

damming of rivers. Binary power plants occupy 
small land areas.  
 

Expensive 
 

Commercial geothermal power projects are 
expensive. The exploration and drilling of new 

reservoirs come with a steep price tag (typically half 
the costs). Total costs usually end up somewhere 

between $2 – 7 million for a geothermal power plant 
with a capacity of 1 megawatt (MW). 
 

As previously mentioned, most geothermal 

resources cannot be utilized in a cost-effective 

manner, at least not with current technology, level 
of subsidies and energy prices. 
 

Transmission grids may need to be extended to 

connect the location to the national grid and losses 
may occur due to large distances. 
 

Renewable 
 

Geothermal reservoirs come from natural resources 

and are naturally replenished. Geothermal energy is 

therefore a renewable energy source. 
 

Sustainable is another label used for renewable 
sources of energy. In other words, geothermal 

energy is a resource that can sustain its own 
consumption rate – Unlike conventional energy 

sources such as coal and fossil fuels. According to 
scientists, the energy in our geothermal reservoirs 

will literally last billions of years. 
 

Surface Instability (Earthquakes) 
 

Construction of geothermal power plants can affect 

the stability of land. In fact, geothermal power 
plants have led to subsidence (motion of the earth’s 

surface) in both Germany and New Zealand. 
 

Earthquakes can be triggered due to hydraulic 

fracturing, which is an intrinsic part of developing 
enhanced geothermal system (EGS) power plants. 
 

Massive Potential 
 

Worldwide energy consumption – about 15 

terawatts (TW) – is a small fraction of the amount 
of energy stored in the Earth. However, most 

geothermal reservoirs are not profitable and we can 
only utilize a small portion of the total potential. 

Realistic estimates for the potential of geothermal 

power plants vary between 0.035 to 2 TW. 
 

Geothermal power plants across the world currently 
deliver about 10,715 megawatts (MW) of electricity 

– far less than installed geothermal heating capacity 
(about 28,000 MW). 

 

Limited Locations 
 

Good geothermal reservoirs are hard to come by. 

Some countries have been blessed with great 
resources – Iceland and Philippines meets nearly 

one third of their electricity demand with 

geothermal energy. 
 

Hot Dry Rocks are found in much greater 
abundance, however they are found at depths of 

5km.  
 

  



 
 
 
 
  

Pros Cons 

Stable 
 

Geothermal energy is a reliable source of energy. We 

can predict the power output of a geothermal power 
plant with remarkable accuracy. This is not the case 

with solar and wind (where weather plays a huge 
part in power production). Geothermal power plants 

are therefore excellent for meeting both the base 

load and peak energy demand. 
 

Geothermal power plants have a high capacity factor 
– actual power output is very close to total installed 

capacity. 
 

The global average power output was 73% (capacity 
factor) of total installed capacity in 2005, but as 

much as 96% has been demonstrated. 

Sustainability Issues 
 

Rainwater seeps through the earth’s surface and into 

the geothermal reservoirs over thousands of years. 
Studies show that the reservoirs can be depleted if 

the fluid is removed faster than replaced. Efforts can 
be made to inject fluid back into the geothermal 

reservoir after the thermal energy has been utilized 

(the turbine has generated electricity). 
 

Geothermal power is sustainable if reservoirs are 
properly managed. This is not an issue for residential 

geothermal heating and cooling, where geothermal 
energy is being used differently than in geothermal 

power plants 

 

 

 


