
•First, fossil fuels are a finite resource 

•Second, we’re interested in security of 
energy supply. 

•Third, it’s very probable that using fossil 
fuels changes the climate. 
Climate change is blamed on several human 
activities, but the biggest contributor to 
climate change is the increase in 
greenhouse effect produced by carbon 
dioxide (CO2). 



The climate-change motivation 
 
The climate-change motivation is argued in three 
steps:  
 
one: human fossilfuel burning causes carbon 
dioxide concentrations to rise;  
 
two: carbon dioxide is a greenhouse gas;  
 
three: increasing the greenhouse effect increases 
average global temperatures (and has many other 
effects). 



“The burning of fossil fuels sends about seven gigatons of 
CO2 per year into the atmosphere, which sounds like a lot.  
 
Yet the biosphere and the oceans send about 1900 gigatons 
and 36 000 gigatons of CO2 per year into the atmosphere – . 
. . one reason why some of us are sceptical about the 
emphasis put on the role of human fuel-burning in the 
greenhouse gas effect.  
 
Reducing man-made CO2 emissions is megalomania, 
exaggerating man’s significance.  
 
Politicians can’t change the weather 



Greenhouse gases include carbon dioxide, methane, 
and nitrous oxide; each gas has different physical 
properties; it’s conventional to express all gas 
emissions in “equivalent amounts of carbon 
dioxide,” where “equivalent” means “having the 
same warming effect over a period of 100 years.”  
 
One ton of carbon-dioxide-equivalent may be 
abbreviated as “1 tCO2e,” and one billion tons (one 
thousand million tons) as “1GtCO2e” (one gigaton). 



it’s more likely than not that global temperatures will rise 
by more than 2 ◦C. 

Both scenarios are believed to offer a modest chance of 
avoiding a 2 ◦C temperature rise above the pre-industrial 
level. In the lower scenario, the chance that the 
temperature rise will exceed 2 ◦C is estimated to be 9–26%.  
 
In the upper scenario, the chance of exceeding 2 ◦C is 
estimated to be 16–43%. These possibly-safe emissions 
trajectories, by the way, involve significantly sharper 
reductions in emissions than any of the scenarios presented 
by the Intergovernmental Panel on Climate Change (IPCC), 
or by the Stern Review (2007) 



These possibly-safe trajectories require global emissions to fall 
by 70% or 85% by 2050. What would this mean for a country 
like Britain?  
 
If we subscribe to the idea of “contraction and convergence,” 
which means that all countries aim eventually to have equal 
per-capita emissions, then Britain needs to aim for cuts 
greater than 85%: it should get down from its current 11 tons of 
CO2e per year per person to roughly 1 ton per year per person 
by 2050. 



Examples of factual assertions are “global fossil-
fuel burning emits 34 billion tons of carbon dioxide 
equivalent per year;” and “if CO2 concentrations 
are doubled then average temperatures will increase 
by 1.5–5.8◦C in the next 100 years;”  
 
and “a temperature rise of 2◦C would cause the 
Greenland ice cap to melt within 500 years;” and  
 
“the complete melting of the Greenland ice cap 
would cause a 7-metre sea-level rise.” 



Examples of ethical assertions are “it’s wrong to exploit 
global resources in a way that imposes significant costs on 
future generations;” and “polluting should not be free;” and 
 “we should take steps to ensure that it’s unlikely that CO2 
concentrations will double;” and “politicians should agree a 
cap on CO2 emissions;” and “countries with the biggest 
CO2 emisssions over the last century have a duty to lead 
action on climate change;” 
and “it is fair to share CO2 emission rights equally across 
the world’s population.” 
 



Australia’s identified conventional gas resources have 
increased more than threefold over the past 20 years. 
Around 82 per cent of estimated recoverable reserves of 
conventional gas are located off the west and north-west 
coast of Australia.  
 
In addition to conventional gas resources, there is a growing 
commercial utilisation of Australia’s resources of coal seam 
gas. Economically demonstrated resources of coal seam gas 
are now around one third of those of conventional gas.  
 
Most of these resources are located in the black coal deposits 
of Queensland and New South Wales.  



In addition to conventional gas resources, there is a growing 
commercial  utilisation of Australia’s resources of coal seam 
gas. Economically demonstrated resources of coal seam gas 
are now around one third of those of conventional gas. Most 
of these resources are located in the black coal deposits of 
Queensland and New South Wales.  

Australia’s identified uranium resources have more than 
doubled over the past two decades, and increased by 62 
per cent from 2006 to 2010. Most of Australia’s uranium 
resources are located in South Australia, the Northern 
Territory and Western Australia. The Olympic Dam 
deposit in South Australia is the world’s largest uranium 
deposit.  



At current rates of production, Australia’s energy 
resources are expected to last for many more 
decades.  
 
The ratio of economic demonstrated resources to 
current production is estimated at 517 years for 
brown coal, 128 years for black coal, 66 years for 
conventional gas, 175 years for coal seam gas and 
134 years for uranium.  



Australia’s energy consumption is primarily 
composed of non-renewable energy sources (coal, 
oil and gas), which represent 95 per cent of total 
energy consumption.  
 
Renewables, mainly bioenergy (wood and 
woodwaste, biomass and biogas), account for the 
remaining 5 per cent. 



Electricity 
 
The electricity industry, consisting of generators,  
transmission and distribution networks, and retailers, is one 
of Australia’s largest industries, contributing 1.4 per cent to 
Australian industry value added in 2009–10.  
 
Between 1999–2000 and 2009–10, Australia’s electricity 
generation increased at an average rate of 1.4 per cent a year.  
 
However, in 2009–10, electricity generation declined by 1.2 
per cent. 



Coal power plants emit high levels of CO2 into 
the atmosphere during the combustion 
process, which affects the climate.  
 
Coal mining also interferes significantly with 
the landscape, and open-cast mines must be 
re-cultivated. Major efforts, including the 
development of clean coal technologies to 
reduce CO2 emissions, are being made to 
manage the climate impact of coal power 
plants. 



Coal power plants provide stable and large-
scale electricity generation, and the 
availability of coal is good. 
 
Of the Earth’s fossil fuels, coal is the most 
abundant and widely dispersed, meaning 
that supplies are readily available and not 
subject to disruption 



Coal power has a competitive production cost.  
 
Fuel costs are low and coal markets are well-
functioning. 
 
However, technologies to reduce coal power 
plant CO2 emissions are expensive and call for 
substantial investments. 



Australia is a net importer of crude oil and condensate.  
 
In volume terms, Australia’s crude oil and condensate 
production was equivalent to 62 per cent of refinery 
feedstock in 2010–11. Australia exports 79 per cent of its 
crude oil and condensate production, with the majority 
being sourced from the north-west coast of Australia.  
 
Around 83 per cent of input into refineries, which are largely 
based on the east coast of Australia, is sourced from imports.  
 
Domestic refineries account for around 74 per cent of 
Australia’s refined product consumption. Australia is a net 
exporter of liquefied petroleum gas (LPG), with net exports 
equating to around 41 per cent of total production in 2010–11.  



Gas (conventional and unconventional) is becoming 
increasingly important for Australia, both as a domestic 
energy source and as a source of export income. Australia 
is a significant exporter of liquefied natural gas (LNG), 
with around half of all gas production exported. I 
 
n 2010–11, the value of Australian LNG exports was $10.4 
billion. Since 1999–2000, domestic gas consumption has 
increased at an average annual rate of 4 per cent. Gas 
accounted for 23 per cent of Australian energy 
consumption, and 15 per cent of electricity generation in 
2009–10. 



Resources 
 
Australia has around 33 per cent of the world’s 
uranium resources, 10 per cent of world black coal 
resources, and almost 2 per cent of world conventional 
gas resources. Australia has only a small proportion of 
world resources of crude oil. 
 
In addition, Australia has large, widely distributed 
wind, solar, geothermal, hydroelectricity, ocean energy 
and bioenergy resources. Except for hydroelectricity, 
where the available resource is largely developed, and 
wind energy, where the use of the resource is growing 
rapidly, Australia’s renewable energy resources are 
largely undeveloped. Many renewable energy 
resources, particularly solar and wind, are intermittent 























In this example scenario, the ZCA2020 Plan system design would be 

adjusted by: 

 

• using smart grid technology to schedule more nonessential demands during 

the day; 

 

• reducing the number of wind turbines and/or solar thermal storage plants 

required; 

 

• altering the design of planned solar thermal plants (with storage) by 

changing the ratio of mirror field to storage and turbine size appropriately; and 

 

• adding more heat storage to existing solar thermal plants. 



Smaller scale solar technologies, i.e. solar panels on roofs, play a valuable role in 

reducing grid electricity demand, and are well-suited to applications such as 

negating air conditioner demand during hot weather. Electricity demand spikes 

during hot weather are a major source of high price events and brown/blackouts 

on Australian electricity grids. 

 

Solar hot water systems are well-suited to being combined with heat pump 

boosting systems. Solar hot water is able to be stored for later use, meaning that 

daily variations in radiation are not as much of an issue as for solar photovoltaics. 

 

The Plan recommends the use of small-scale solar for point-of-demand use to 

displace grid electricity requirements. The full costings of these will be included in 

the Buildings sector report. 

 

Although solar PV currently only provides a small amount of the world’s energy, it 

is the world’s fastest growing energy source, increasing at around 48% pa since 

2002, to a cumulative total of 15,200 MW in 200870 





















































































































































Sustainable energy is the sustainable provision of energy that meets the 

needs of the present without compromising the ability of future generations to 

meet their needs. 

 

Technologies that promote sustainable energy include renewable energy 

sources, such as  

 

hydroelectricity, solar energy, wind energy, wave power, geothermal energy, 

artificial photosynthesis, and tidal power, and also technologies designed to 

improve energy efficiency. 

http://en.wikipedia.org/wiki/Sustainability
http://en.wikipedia.org/wiki/Energy
http://en.wikipedia.org/wiki/Renewable_energy
http://en.wikipedia.org/wiki/Hydroelectricity
http://en.wikipedia.org/wiki/Hydroelectricity
http://en.wikipedia.org/wiki/Solar_energy
http://en.wikipedia.org/wiki/Wind_energy
http://en.wikipedia.org/wiki/Wave_power
http://en.wikipedia.org/wiki/Geothermal_energy
http://en.wikipedia.org/wiki/Artificial_photosynthesis
http://en.wikipedia.org/wiki/Tidal_power
http://en.wikipedia.org/wiki/Efficient_energy_use


Energy efficiency and renewable energy are said to be the twin pillars of 

sustainable energy.[1]  

 

Some ways in which sustainable energy has been defined are: 

 

"Effectively, the provision of energy such that it meets the needs of the present 

without compromising the ability of future generations to meet their own needs. 

 

 ...Sustainable Energy has two key components: renewable energy and energy 

efficiency." –  

"] 



Dynamic harmony between equitable availability of energy-intensive goods and 

services to all people and the preservation of the earth for future generations."  

 

And, "the solution will lie in finding sustainable energy sources and more 

efficient means of converting and utilizing energy.“  

 

"Any energy generation, efficiency & conservation source where: Resources are 

available to enable massive scaling to become a significant portion of energy 

generation, long term, preferably 100 years.." – Invest, a green technology non-

profit organization.[3] 

 

"Energy which is replenishable within a human lifetime and causes no long-term 

damage to the environment. 

http://en.wikipedia.org/wiki/Greenhouse_gas


Green Energy is energy that can be extracted, generated, and/or consumed 

without any significant negative impact to the environment. The planet has a 

natural capability to recover which means pollution that does not go beyond that 

capability can still be termed green. 

 

Green power is a subset of renewable energy and represents those renewable 

energy resources and technologies that provide the highest environmental 

benefit.  

 

The U.S. Environmental Protection Agency defines green power as electricity 

produced from solar, wind, geothermal, biogas, biomass, and low-impact small 

hydroelectric sources.  

 

Customers often buy green power for avoided environmental impacts and its 

greenhouse gas reduction benefits.[5] 

http://en.wikipedia.org/wiki/United_States_Environmental_Protection_Agency
http://en.wikipedia.org/wiki/Greenhouse_gas


Renewable energy technologies are essential contributors to sustainable 

energy as they generally contribute to world energy security, reducing 

dependence on fossil fuel resources,[6] and providing opportunities for 

mitigating greenhouse gases. 
 

http://en.wikipedia.org/wiki/Energy_security
http://en.wikipedia.org/wiki/Fossil_fuel


First-generation technologies emerged from the industrial revolution at the end of 

the 19th century and include hydropower, biomass combustion, and geothermal 

power and heat. Some of these technologies are still in widespread use. 

 

Second-generation technologies include solar heating and cooling, wind power, 

modern forms of bioenergy, and solar photovoltaics. These are now entering 

markets as a result of research, development and demonstration (RD&D) 

investments since the 1980s. The initial investment was prompted by energy 

security concerns linked to the oil crises (1973 and 1979) of the 1970s but the 

continuing appeal of these renewables is due, at least in part, to environmental 

benefits. Many of the technologies reflect significant advancements in materials. 

 

Third-generation technologies are still under development and include advanced 

biomass gasification, biorefinery technologies, concentrating solar thermal power, 

hot dry rock geothermal energy, and ocean energy. Advances in nanotechnology 

may also play a major role. 

http://en.wikipedia.org/wiki/Industrial_revolution
http://en.wikipedia.org/wiki/Hydropower
http://en.wikipedia.org/wiki/Biomass
http://en.wikipedia.org/wiki/Geothermal_power
http://en.wikipedia.org/wiki/Geothermal_power
http://en.wikipedia.org/wiki/Solar_heating
http://en.wikipedia.org/wiki/Wind_power
http://en.wikipedia.org/wiki/Bioenergy
http://en.wikipedia.org/wiki/Solar_photovoltaics
http://en.wikipedia.org/wiki/Energy_security
http://en.wikipedia.org/wiki/Energy_security
http://en.wikipedia.org/wiki/1973_oil_crisis
http://en.wikipedia.org/wiki/1979_energy_crisis
http://en.wikipedia.org/wiki/Biomass_gasification
http://en.wikipedia.org/wiki/Biorefinery
http://en.wikipedia.org/wiki/Solar_thermal
http://en.wikipedia.org/wiki/Hot_dry_rock_geothermal_energy
http://en.wikipedia.org/wiki/Ocean_energy
http://en.wikipedia.org/wiki/Nanotechnology








































































































































































2.3.3 Transport Electrification and Mode Shift to Public Transport 

 

The ZCA2020 Sector Report: Transport will include detailed 

costings of: 

 

• replacement of the present petroleum-fuelled fleet with electric 

vehicles, comprising ‘plug-in, battery swap’ models and plug-in hybrid-

electric vehicles, using liquid biofuels to extend the driving range; 

 

• the design of future personal transport vehicles, fostering and 

encouraging development and roll-out of a range of lower cost zero-

emission electric vehicles; 

 

• a general shift from private cars and trucks to electric passenger trains, 

passenger trams, freight trains and cargo trams; 

 

• additional energy savings from reductions in average cycling 

infrastructure will encourage the use of bicycles in urban areas. 



These figures are based on a switch to efficient, electric 

light & heavy rail of 

 

• 50% of urban passenger-kilometres 

• 25% of non-urban passenger-kilometres 

• 50% of urban freight tonne-kilometres 

• 80% of non-urban freight tonne-kilometres 

 

• all domestic passenger and freight air and shipping 


