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ABOUT THE AUSTRALIA INSTITUTE 

The Australia Institute is an independent public policy think tank based in Canberra. It 

is funded by donations from philanthropic trusts and individuals and commissioned 

research. We barrack for ideas, not political parties or candidates. Since its launch in 

1994, the Institute has carried out highly influential research on a broad range of 

economic, social and environmental issues.  

OUR PHILOSOPHY 

As we begin the 21st century, new dilemmas confront our society and our planet. 

Unprecedented levels of consumption co-exist with extreme poverty. Through new 

technology we are more connected than we have ever been, yet civic engagement is 

declining. Environmental neglect continues despite heightened ecological awareness. 

A better balance is urgently needed. 

The Australia Institute’s directors, staff and supporters represent a broad range of 

views and priorities. What unites us is a belief that through a combination of research 

and creativity we can promote new solutions and ways of thinking. 

OUR PURPOSE – ‘RESEARCH THAT MATTERS’ 

The Institute publishes research that contributes to a more just, sustainable and 

peaceful society. Our goal is to gather, interpret and communicate evidence in order to 

both diagnose the problems we face and propose new solutions to tackle them. 

The Institute is wholly independent and not affiliated with any other organisation. 

Donations to its Research Fund are tax deductible. Anyone wishing to donate can do so 

via the website at https://www.tai.org.au or by calling the Institute on 02 6130 0530. 

Our secure and user-friendly website allows donors to make either one-off or regular 

monthly donations. 
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Key points 

+ Emissions continue to climb – now four years in a row 

As we helped confirmed in the RMIT ABC fact check in December, Australia’s national 

emissions continue to rise since the repeal of the carbon price. This is evident in the 

quarterly update of the NGGI, the Australian Petroleum Statistics and the Australian 

Energy Statics.  

+ Fall in electricity emissions easily offset by increasing emissions in all other 

sectors  

While emissions from the largest polluting sector, electricity production have fallen 7% 

since 2005, emissions have increased in transport (23%), stationary energy (21%), and 

fugitive energy (41%), more than offsetting the electricity reductions. This is without 

factoring in emissions from agriculture and the land use sector.  

+ Renewables continue to displace gas generation rather than coal  

High wholesale gas prices mean that increasing wind and solar generation is displacing 

gas, rather than coal, meaning that emission reductions are less than they would be if 

coal were being displaced.  

The astonishingly fast growth in commercial scale rooftop solar installations 

is an important but largely ignored change in electricity supply  

The Clean Energy Regulator is reporting monthly on new installations of commercial 

scale rooftop solar systems.  Installations of between 100 kW and 5 MW capacity 

rooftop solar, accredited under the Large Renewable Energy Target, but, in the great 

majority of cases, are not required to register with AEMO, are also embedded within 

distribution networks. Most of their output is consumed behind the meter, meaning 

that even less is known about how much they supply.  We calculate that the current 

210 MW total capacity of these installations could currently be generating just under 

0.2% of total NEM annual electricity consumption, but this could more than double in 

two years if current rates of growth continue.  

https://www.abc.net.au/news/2018-12-17/fact-check-are-emissions-coming-down-in-australia/10620194?pfmredir=sm
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Introduction 

Welcome to the November 2018 issue of the NEEA Electricity Update, with data updated to 

the end of October 2018.  The Electricity Update presents data on electricity demand, 

electricity supply, and electricity generation emissions in the National Electricity Market 

(NEM), plus electricity demand in the South West Interconnected System (SWIS).  From time to 

time it will also include information and commentary on other fossil fuel related emissions, 

including emissions from consumption of petroleum products and natural gas.  This will 

replace the quarterly National Energy Emissions Audit Report, which will no longer be 

published on a regular quarterly basis.  This change will facilitate the reporting of important 

new data about Australia’s energy combustion emissions, as and when such data become 

available.   
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ELECTRICITY UPDATE TO NOVEMBER 2018 

Demand for electricity 

Demand trends during November showed little change from those seen over preceding month 

(Figures 1 and 2).  Grid demand in the NEM as a whole showed almost no change; an increase 

in Queensland, quite probably caused by the extremely hot weather experienced during the 

month, was offset by small decreases in Victoria, South Australia and Tasmania.  In Western 

Australia demand decreased quite sharply during November.  Whether this is the start of a 

trend or a one-off change, possibly also related to weather – in this case unusually mild – may 

become clearer over the next few months  

Figure 1 

 

Figure 2 
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When rooftop solar generation is added to grid demand, to obtain a more complete estimate 

of total annual electricity consumption, the result is a small but steady increase across the 

NEM as a whole.   

Generation and emissions 

Figure 3 shows, as in previous months, that total grid generation was almost unchanged in 

October, while grid generation plus rooftop solar has been gradually increasing since late last 

year.  Both emissions and emissions intensity of grid generation decreased slightly.   

Figure 3 

 

Figure 4 
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Figure 4 shows that the small decrease in emissions was caused, as we noted in last month’s 

report, by the continuing fall in gas generation.  As explained in some detail there, high 

wholesale gas prices mean that increasing wind and solar generation is displacing gas, rather 

than coal, meaning that emissions reductions are less than they would be if coal were being 

displaced.   

Hydro generation increased slightly, remaining at a level which is very high, relative to the 

historic record, as can be seen in Figure 5.  This has mainly been caused by very high output by 

Hydro Tasmania.  Average daily generation in Tasmania during August was at the highest 

monthly level since Tasmania joined the NEM in May 2005. 

Figure 5 
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generation plus rooftop solar, the share was 26.2% (of a larger total which included rooftop 

solar). 

Figure 6 

 

Figure 8 
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Finally, it should be noted that lack of detailed data means that these graphs slightly under-

estimate the total quantity of electricity supplied from renewable sources.  According to data 

published by the Clean Energy Regulator, about 740 GWh was generated from landfill gas 

during calendar year 2017, equal to about 0.4% of NEM electricity consumption.  All landfill gas 

generators are embedded within distribution networks and therefore do not appear in AEMO 

data. 

A further, unknown quantity of electricity was generated by large commercial scale rooftop 

solar facilities.  These are installations of between 100 kW and 5 MW capacity, which are 

accredited under the Large Renewable Energy Target, but, in the great majority of cases, are 

not required to register with AEMO.  Like landfill gas generators they are embedded within 

distribution networks, but most of their output is consumed behind the meter, meaning that 

even less is known about how much they supply.  This is a small but very rapidly growing 

component of Australia’s renewable electricity supply.  The following section of the report 

contains more information about this growth.  

Figure 9 
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Figure 10 

 

Mention was made above to the growing numbers of commercial rooftop solar installations in 

the capacity range 0.1 to 5 MW.  These systems are accredited by the Clean Energy Regulator 

(CER) under the Large Renewable Energy Target and the CER has recently begun to publish 

regular updates of the number and capacity of such systems accredited each month, starting 

from January 2017.   

Figure 11 
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Figure 11 shows total capacity accredited each month in the NEM states, together with the 

moving total accredited capacity.  Data for the period between December 2011 and December 

2016 are based on total end of calendar year capacity over that period, reported separately by 

the CER.  The trend line has been constructed by simple linear interpolation.  The delayed 

effect of the uncertainty created by the Abbott government’s review of the LRET can be seen 

in the data for 2016 and, to a lesser extent 2015.  By contrast, there has, since then, been a 

boom in new installations, undoubtedly stimulated by both the falling cost of photovoltaics 

and the rising cost of purchased electricity.  As with household scale rooftop solar, but even 

more clearly, the value to the host site of electricity generated by these installations is 

maximised if as much as possible is consumed behind the meter, to displace purchased 

electricity.  The impact of such generation on the NEM as a whole will therefore mainly be 

seen as reduced demand for grid supplied electricity.   

On plausible assumptions about average annual capacity factors, the current 210 MW total 

capacity shown in Figure 11 could generate less than 0.2% of total NEM annual electricity 

consumption.  However, if capacity continues to grow as rapidly as it has been over the past 

year, this figure could soon become quite significant. 
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TOTAL ENERGY EMISSIONS TO SEPTEMBER 2018 

Over the three months between June and September 2018, total fossil fuel combustion 

emissions, as reported by the NEEA, stayed almost constant, as shown in Figure 12.  

Reductions in emissions arising from electricity generation just slightly offset increases in the 

combined total arising both transport fuel use and all other stationary combustion activities. 

Figure 12 
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(caused of course by reduced consumption) appears to have started before the price 

increases.  It is clearly too soon to speculate whether a major change in trend is emerging or 

merely a blip in an otherwise continuing upward trajectory of road transport fuel consumption 

and emissions. 

Figure 13 
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NATIONAL EMISSIONS FROM ALL SOURCES 

The Department of Environment and Energy recently released its Quarterly Update of 

Australia's National Greenhouse Gas Inventory to June 2018.  The most recent complete 

National Greenhouse Gas Inventory (NGGI) is for 2015-16.  Hence the most recent Quarterly 

Update, which can reasonably be considered as a first draft of the complete national 

inventory, carries estimates of Australia’s greenhouse gas emissions forward by two full years.  

The following graphs summarise the resultant trends in national emissions since 2005, which is 

of course the reference year for the Paris emission reduction targets.  Australia’s total 

emissions in 2005 were 609.5 Mt CO2-e.  Taking Australia’s target as 28% below this level by 

2030 translates to a total national emissions level of 438.8 Mt CO2-e in that year. 

Figure 14 
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Figure 15 
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-50

0

50

100

150

200

250

300

2005 2007 2009 2011 2013 2015 2017

M
t 

C
O

2
-e

Inventory year
Electricity generation All other energy incl. fugitives

All other sources LULUCF

Main components of Australia's annual emissions

0

50

100

150

200

250

2005 2007 2009 2011 2013 2015 2017

M
t 

C
O

2-
e

Inventory year

Other stationary combustion Transport
Electricity generation Fugitive energy

Main components of Australia's energy related emissions



 17 

Trends in the major components of energy related emissions are shown as totals in Figure 16, 

and as changes since 2005 in Figure 17.  It can be seen that emissions from transport, other 

stationary combustion, and fugitive energy sources have all increased strongly: transport by 19 

Mt CO2-e, equivalent to 23%, other stationary energy by 18 Mt CO2-e, equivalent to 21%, and 

fugitive energy by 16 Mt CO2-e, equivalent to no less than 41%.  Only emissions for electricity 

generation have decreased: by 14 Mt CO2-e, equivalent to 7%, and obviously not nearly 

enough to offset the increases in other energy related emissions. 

Figure 16 
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those from oil and gas activities, coal mining emissions have fallen over the last couple of 

years, while oil and gas related emissions have risen steeply.  This is clearly related to the 

dramatic increase in gas production, and processing to LNG, over recent years; according to 

Australian Petroleum Statistics, total gas production, including coal seam gas, almost doubled 

over the four years from 2013-14 to 2017-18. 
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APPENDIX: NOTES ON METHODOLOGY 

Data on annual consumption of electricity, and seasonal peak demand, are for each of the six 

states.  All other data are for the states constituting the National Electricity Market (NEM) 

only, i.e. they exclude Western Australia. All data are reported as annual moving averages.  

This approach removes the impact of seasonal changes on the reported data.  Annualised data 

reported in NEEA Electricity Update will show a month on month increase if the most recent 

monthly quantity is greater than the quantity in the corresponding month one year previously.  

Most data are presented in the form of time series graphs, starting in June 2011, i.e. with the 

year ending June 2011.  Some graphs start in June 2008.  These starting dates have been 

chosen to highlight important trends, while enhancing presentational clarity. 

Defining the particular meaning of the various terms used to describe the operation of the 

electricity supply system will help in understanding the data discussed.  

Demand, as defined for the purpose of system operation, includes all the electricity required 

to be supplied through the grid level dispatch process, operated by AEMO.  This includes all 

the electricity delivered through the transmission grid to distribution network businesses, for 

subsequent delivery to consumers.  It also includes energy losses in the transmission system 

and auxiliary loads, which are the quantities of electricity consumed by the power stations 

themselves, mostly in electric motors which power such equipment as pumps, fans, 

compressors and fuel conveyors. Auxiliary loads are very large: in 2011 they amounted to 6.3% 

of total electricity generated and currently about 5.6%.  Most of this load is at coal fired power 

stations, where it can be as high as 10% of electricity generated at an old brown coal power 

station and 7% at a black coal fired power station. Auxiliary loads are much lower at gas fired 

power stations, and close to zero at hydro, wind and solar power stations.  Both demand and 

generation, as shown in the Electricity Update graphs, are adjusted by subtracting estimates of 

auxiliary loads. Thus demand, as shown, is equal to electricity supplied to distribution 

networks (and a handful of very large users that are connected directly to the transmission 

grid) plus transmission losses. 

Generation is similarly defined to include only electricity supplied by large generators 

connected to the transmission grid. It does not include electricity generated by rooftop PV 

installed by electricity consumers, irrespective of whether that electricity is used on-site 

(“behind the meter”) by the consumer, or exported into the local distribution network. From 

the perspective of the supply system as a whole, the effect of this generation, usually termed 

either “embedded” or “distributed” generation, is to reduce the demand for grid supplied 

electricity below the level it would reach without such distributed generation. That effect can 

be clearly seen in the regular total generation graph; the gap between the red line – electricity 

sent out to the grid from large grid connected power stations – and the yellow line – that 

electricity plus estimated electricity generated by distributed solar systems – is the electricity 

supplied by those systems.  


