
Energy and climate change
What is climate change?
The term ‘climate change’ refers to the long-term changes 
in global or regional climate patterns due to increased 
atmospheric greenhouse gas (GHG) levels; a phenomenon also 
occasionally referred to as ‘global warming’.

What is the greenhouse effect?
A group of gasses known as ‘greenhouse gases’ naturally 
traps some of the sun’s energy within the Earth’s atmosphere, 
while allowing some of it to be reflected back into space. 
This phenomenon, known as the ‘greenhouse effect’, helps 
maintain the earth’s temperature at a balanced state suitable 
for life as we know it.

The enhanced greenhouse effect occurs when human 
activities (such as deforestation and the burning of fossil fuels) 
add large amounts of GHGs to the atmosphere, upsetting the 
natural balance and gradually causing the earth to heat. This 
heating, and its many resulting climatic impacts (such as sea 
level rise, increasing occurrence of heatwaves and reduced 
rainfall), are widely known as ‘climate change’.

The enhanced greenhouse effect is a bit like a doona keeping 
the Earth warm, with the GHGs acting as the doona’s stuffing. 
With intensive GHG emitting activities, more stuffing is added 
to the doona; making it thicker and better at trapping heat, 
causing the Earth to overheat.

Climate change responses
Society’s two main responses to climate change are mitigation 
and adaptation, with some activities having aspects of both. 

Climate change mitigation includes actions that reduce 
emissions in a wide range of industrial, agricultural and 
personal activities; such as car-pooling to work. Mitigation 
also includes the active removal of carbon dioxide (CO2) from 
the atmosphere into carbon sinks, such as saltwater aquifers, 
where injected CO2 reacts with the saltwater to create solids 
which can no longer be released to the atmosphere.

The second response type, climate change adaptation, 
involves activities to prepare for and reduce the severity of key 
climate-related risks at a local level, such as building a raised 
house on stilts in areas prone to coastal inundation.

Australia is one of the largest per capita emitting countries3, 
and therefore has a moral obligation to “do its share” and 
implement significant mitigation measures.

In 2014, Australia contributed 1.4% of total global 
anthropogenic GHG emissions, with South Australia 
accounting for 5.6% of Australia’s emissions4. As Australia is a 
relatively small contributor to overall global GHG emissions, no 
amount of national mitigation measures will prevent Australia 
from experiencing climate change impacts well into the future, 
hence the need for strong adaptation measures.

Sustainable solutions
Reducing energy consumption
As the majority of Australia’s energy is currently obtained 
from non-renewable sources, reducing energy consumption 
will decrease the amount of GHGs being emitted. ‘Energy 
efficiency’ involves using less energy to provide the same 
service, for example installing LED lighting which uses around 
85% less energy than halogen globes, or upgrading insulation 
to reduce the amount of electricity used to heat or cool your 
home. As lighting and heating/cooling represent 8-15% 
and 40%5 of the average household energy use respectively, 
such energy efficiency measures can significantly lower the 
associated GHG emissions.

Figure 1: An illustration of the enhanced greenhouse effect 
University of Michigan, Climate change: css.umich.edu

Figure 2: Average energy use in an Australian home
Governement of South Australia, Home energy use: sa.gov.au

How does energy use 
relate to climate change?

Around 85% of Australia’s energy comes from non-
renewable sources (coal, oil and gas), which emit 
large amounts of GHGs contributing to climate 

change1. Energy production and use (comprising 
mostly fuel combustion and electricity) is the largest 

source of national GHG emissions, accounting for 
around 75% of net emissions2.



Renewable energy sources 
In contrast to fossil fuels, energy sources such as sunlight 
(solar), geothermal heat, water (hydro) and wind are renewable 
and therefore sustainable. Renewable energy comprises 
around 15% of Australia’s electricity supply, including both 
large generators and small systems owned by families and 
businesses3. Rapid technology improvements in the renewable 
energy sector, government-funded clean energy incentive 
programs and climate change awareness are accelerating the 
implementation of renewable energy. 
In 2016-17, South Australia generated 48.9% of its electricity 
from renewable sources6. At the rate of new solar and wind 
power being installed nationally in 2018 and 2019, Australia 
could reach 50% renewable energy in 20257.

Other important concepts:
Energy storage – involves technology to capture and 
store the energy produced so that it can be used at a 
later time.

Passive design – The use of techniques such as 
northerly building orientation, shading, sealing and 
double glazing to take advantage of natural sources 
of heating (e.g. the sun) and cooling (e.g. breezes) and 
minimise the need for artificial heating and cooling use, 
and hence the associated costs and GHG emissions. 

What can we do?
Use renewable energy sources
Generate renewable energy by installing solar panels at your 
home or school.

Switch to an environmentally ethical energy provider – 
investigate local providers here: greenelectricityguide.org.au

Reduce energy consumption
Install energy efficient LED lighting.

Investigate and select energy efficient appliances:  
energyrating.gov.au

Adjust your thermostat for winter and summer – every degree 
you raise your thermostat by in summer, and lower it in winter, 
will decrease your GHG emissions, and can save up to 10% of 
your heating and cooling costs.9

Insulate and draught-proof your home to reduce winter 
heating costs by up to 70%.5

Implement passive design strategies, such as installing external 
shading on buildings or planting deciduous trees to shade 
windows in summer but let winter light in.

Borrow a Home Energy Toolkit to assess how energy is used in 
your home and identify energy and cost saving actions.10

Use ‘Smart’ energy saving power boards which automatically 
switch appliances off to reduce the amount of energy use in 
standby mode.

 
Linking to NRM Education activities
The NRM Education webpage provides engaging and locally 
relevant resources which integrate with the curriculum and 
support schools, preschools and their communities. Resources 
include a Site Environment Management Plan, a (pre)school-
friendly tool for planning, implementing, tracking, reviewing 
and communicating your Education for Sustainability 
commitment.

naturalresources.sa.gov.au/adelaidemtloftyranges/education
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Did you know?
• South Australian emissions per capita fell by around 30% 

between 1990 and 2016 and remain substantially lower than 
the national average12. 

Did you know?
• In 2017 the world’s largest lithium battery was installed in 

South Australia. It is recharged using renewable energy from 
a nearby windfarm and has an energy storage capacity of 
129MWh11, is enough electricity to power 8,000 homes for a 
full day11.

Did you know?
• South Australia has the second highest proportion of solar 

PV households at 32.3%. Queensland is highest at 32.9%8.

Figure 3: An illustration of pasive design principles 
YourHome, Passive design: yourhome.gov.au
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