
 
 
 
 

 

 is a vast potential source of renewable energy. Winds are generated by complex mechanisms 

involving the rotation of the Earth, the heat capacity of the Sun, the cooling effect of the oceans and polar ice 

caps, temperature gradients between land and sea, and the physical effects of mountains and other obstacles. 

Wind energy is generated by converting wind currents into other forms of energy using wind turbines. 

Turbines extract energy from the passing air by converting kinetic energy from rotational movement via a 

rotor. The effectiveness of this conversion at any given site is commonly measured by its energy density or, 

alternatively, as a capacity factor. Wind energy is primarily used for electricity generation, both onsite and for 

transport to the grid. Wind energy is also used to pump bore water, particularly in rural areas. 

The wind energy industry is the fastest growing renewable energy source in many countries and is expected 

to continue to grow rapidly over the period to 2030. Production of wind energy is largely concentrated in 

Europe and the United States. However, there has also been rapid growth in the wind energy industries in 

China and India.  

  

A wind turbine is needed to capture the energy of the wind and convert it to electricity. The force of the 

wind causes the outer blades of the turbine to turn. This motion is transferred through a gearbox into a 
generator. The generator produces electricity which is fed through a transformer to a substation. 

 

 
 

http://www.ga.gov.au/webtemp/image_cache/GA17056.pdf


 
 
 
 

 

  

The world’s wind energy resource is estimated to be about one million GW for total land coverage. Assuming 
only 1 per cent of the area is utilised and allowance is made for the lower load factors of wind plant, the wind 

energy potential would correspond to around the world total electricity generation capacity (WEC 2007). 

The windiest areas are typically coastal regions of continents at mid-to high latitudes and in mountainous 

regions. Locations with the highest wind energy potential include the westerly wind belts between latitudes 
35? and 50?. This includes the coastal regions of western and southern Australia, New Zealand, southern 

South America, and South Africa in the southern hemisphere, and northern and western Europe, and the 
north eastern and western coasts of Canada and the United States. These regions are generally characterised 

by high, relatively constant wind conditions, with average wind speeds in excess of 6 metres per second (m/s) 

and, in places, more than 9m/s. 

Regions with high wind energy potential are characterised by: 

 high average wind speeds; 

 winds that are either constant or coinciding with peak energy consumption periods (during the day or 

evening); 
 proximity to a major energy consumption region (i.e. urban/industrial areas); and 

 smooth landscape, which increases wind speeds, and reduces the mechanical stress on wind turbine 

components that results from variable and turbulent wind conditions associated with rough landscape. 

 

Because of wind variability, the energy density at a potential site – commonly described as its capacity factor 
– is generally in the range of 20–40 per cent. While the majority of areas in locations convenient for electricity 

transfer to the grid are located onshore, offshore sites have also been identified as having significant potential 
for wind energy, both to take advantage of increased wind speeds and to increase the number of available 

sites. Offshore locations also help reduce turbulence and hence stress on machine components. There have 
been wind turbines deployed in shallow seas off northern Europe for more than a decade. Offshore sites are 

expected to make an increasingly significant contribution to electricity generation in some countries, notably in 

Europe, where there are increasing difficulties in gaining access to onshore sites. 

Geoscience Australia 2013 

 
 

http://www.ga.gov.au/energy/other-renewable-energy-resources/wind-energy.html


 
 
 
 

 

  

Pros Cons 
Green 
 

Wind energy is a green energy source. Harnessing 
wind energy does not pollute the environment 
nearly as much as fossil fuels, coal and nuclear 
power do. 
 

Wind energy has a low life cycle carbon footprint. 
GHGs are emitted during the manufacturing, 
transportation and installation of wind turbines. It 
has been calculated however that this footprint is 
offset within eight months of operation as the 
electricity production itself does not involve any 
emissions of climate gases whatsoever.  
 

Unpredictable generation 
 

Wind is unpredictable and the availability of wind 
energy is not constant. Wind energy is therefore 
not well suited as a base load energy source. If 
we had cost-effective ways of storing wind energy 
the situation would be different. 
 
We can hope for breakthroughs in energy storage 
technologies in the future, but right now, wind 
turbines have to be used in tandem with other 
energy sources to meet our energy demand with 
consistency. 

Total Cost 
 

The cost-competitiveness of wind power is 
currently debatable. Both utility-scale wind farms 
and small residential wind turbines typically rely 
heavily on financial incentives. This is to give wind 
power a fair chance in the fierce competition 
against already well-established energy sources 
such as fossil fuels and coal. 

Enormous Potential 
 

As mentioned in the introduction of this article, the 
potential of wind power is absolutely incredible. 
Several independent research teams have reached 
the same conclusions: The worldwide potential of 
wind power is more than 400 TW (terawatts).[1] 
 

Harnessing wind energy can be done almost 
anywhere. Whether or not a resource is financially 
feasible is dependent upon regular winds being 
available 
 

Threat to Wildlife 
 

Birds, bats and other flying creatures have slim 
chances of surviving when taking a direct hit from 
a rotating wind turbine blade. However, some 
environmentalists have blown this issue out of 
proportions. 
 

Studies have estimated the number of annual 
avian fatalities by U.S. wind turbines from 10,000 
all the way to 440,000. As a comparison, 
collisions with buildings may kill up to 976 million 
birds. 

Renewable 
 

Wind energy is a renewable source of energy. 
Wind is naturally occurring and there is no way we 
can empty the energy resources. Wind energy 
actually originates from the nuclear fusion 
processes that take place on the sun. 
 
As long as the sun keeps shining (don`t worry, 
according to scientists it will for another 6-7 billion 
years), we will be able to harness wind energy on 
earth. This is not the case for fossil fuels (e.g. oil 
and natural gas), which our society relies heavily 
on today. 

Noise and Visual pollution 
 

Noise is a problem for some people that live in 
the proximity of wind turbines. Building wind 
turbines in urban environments should be 
avoided. Noise is not a problem with offshore 
wind turbines at all. New designs show significant 
improvements compared to older models and 
generate less noise. 
While most people actually like how wind turbines 
look, there is always some who don`t. Wind 
turbines leave a smaller footprint on land 
compared to the majority of other energy sources 
(including solar, nuclear and coal). The problem is 
mitigated if the wind turbines are built outside 
urban areas. 

Space-Efficient 
 

The largest wind turbines are capable of 
generating enough electricity to meet the energy 
demand of 600 average U.S. homes. The wind 
turbines can`t be placed too close to each other, 
but the land in-between can be used for other 
things. This is why many farms would benefit 
more from installing wind turbines as opposed to 
solar panels. 
 



 
 
 
 

 

Wind farm: pros and cons: http://tinyurl.com/eftf-wind1 

It’s not just wind:  http://tinyurl.com/eftf-wind2 

  

Pros Cons 
Rapid Growth 
 
Although wind power only accounts for about 
2.5% of total worldwide electricity production, the 
capacity is growing at an incredible rate of 25% 
per year (2010). This not only contributes in the 
fight against global warming, but also helps in 
lowering production costs. 
 
 

Health Issues 
 
Some persons living near wind farms claim that 
they are affected by “Wind Turbine Syndrome”, 
infrasound effects and harm blamed on wind 
power such as pain and stiffness, diabetes, high 
blood pressure, tinnitus, hearing impairment, 
cardiovascular disease and headache/migraine. 
 
Current scientific evidence shows that these 
symptoms maybe a result of stress from having 
their surroundings disturbed. At worst, there is 
some evidence that wind installations may cause 
annoyance and sleep disruption. But most of the 
resulting minor effects can be overcome by 
regulations governing how close windmills are to 
residences. In Ontario, the required setback is 550 
metres. At this distance, audible sound from 
windmills is normally below 40 decibels, which is 
about what you’d find in most bedrooms and 
living rooms. 
 

Low Operational Costs 
 

It is generally true that operational costs tend to 
be low once the turbines first have been 
manufactured and erected. However, not every 
wind turbine is created equal – some are more 
susceptible to maintenance than others. 
 

http://tinyurl.com/eftf-wind1
http://tinyurl.com/eftf-wind2

