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Introduction 
Commercial investment in energy supply is driven by the interaction of market demand with the cost of 
supply, including any value placed on generating renewable energy certificates or reducing carbon emissions. 
These in turn are influenced by the energy policy framework, economic conditions and technology innovation.  

Different policy and market scenarios also affect the likely scale and potential for growth of renewables, and 
therefore affect the timeframe in which ARENA’s investments in innovation are likely to have maximum 
impact.  

This document is an overview of the market and policy outlook as well as possible scenarios that provided 
context for ARENA’s assessment and identification of investment focus areas and priorities in its Investment 
Plan.  

Australian energy consumption 

Primary energy consumption today  
Primary energy consumption is the total amount of energy used within the Australian economy. This has 
trended downwards since the 1970s, reflecting changes in Australia’s economic structure and the effect of 
technological developments and government policies on energy efficiency in the energy conversion and end-
use sectors.  

However in the 1990s energy consumption grew by an average annual rate of 2.3 per cent, followed by growth 
of 1.5 per cent a year in the 10 years to 2011-12. 

In 2012-13 Australian primary energy consumption fell marginally compared with the previous year to 
5884 petajoules, while the Australian economy grew by 2.6 per cent over the same period. Energy 
consumption in the mining, manufacturing and commercial and services sectors continued to rise, partially 
offsetting a decline in energy use in electricity generation. 

The electricity supply, transport and manufacturing sectors were the largest energy users in 2012–13. 
Together these sectors accounted for around 76 per cent of total Australian net energy consumption.  

The electricity supply sector accounted for the largest share, 28 per cent, of Australia’s total net energy 
consumption in 2012–13. The transport sector was the second largest net energy consumer, accounting for 26 
per cent of the total. In 2012–13, increased energy use in road, rail and air transport resulted in a marginal 
increase in energy consumption in the transport sector. The manufacturing sector accounted for 22 per cent of 
total net energy consumption in 2012–13. 

Total final energy consumption 
Total final energy consumption is the energy used by the final or end-use sectors. It includes all energy 
consumed, except for the energy consumed to convert or transform primary energy into different forms of 
energy. The main drivers of final energy consumption in the Australian economy are the transport and 
manufacturing sectors.  
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Final energy consumption increased by 2 per cent in 2012–13. This growth in end-use energy consumption 
partially offset the decline in energy conversion sectors such as electricity generation. 

 

Source: Australian Bureau of Statistics. Energy Account, Australia 
Notes: (a) 'Other refined products' includes petrol, diesel, aviation fuel, kerosene, heating oil, refinery fuel and naptha; (b) 
'Renewables' includes biomass wood, bagasse, biofuels, hydro-electricity, solar and wind energy. 

Final energy consumption outlook 
Total final energy consumption in Australia is projected to increase from 4399 petajoules in 2014-15 to 6582 
petajoules in 2049-50, a rise of 50 per cent over the projection period and an average annual rate of increase 
of 1.2 per cent.  

The consumption of renewables is expected to grow moderately at the rate of 0.7 per cent a year in the 
absence of carbon pricing.   

By industry 

With an average rate of growth of 1.3 per cent a year between 2014-15 and 2049-50, the transport sector is 
expected to account for 55 per cent (or 972 petajoules) of the total projected increase in final energy 
consumption. 

The manufacturing sector is the second largest energy end user in Australia, with minerals processing—mainly 
iron and steel making, alumina refining and aluminium smelting — contributing to the relatively high energy 
intensity of the sector. The manufacturing sector as a whole is projected to grow at 0.7 per cent a year in the 
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period to 2049-50 supported by growth in the economy and ongoing global demand for resource based 
energy-intensive output. 

Table 1: Final energy consumption, by sector 

Sector 2014-15 
(PJ) 

2034-35 
(PJ) 

2049-50 
(PJ) 

% share 
2014-15 

% share 
2049-50 

%average annual growth 
2014-15 to 2049-50 

Agriculture 112 143 167 3 3 1.1 

Mining 462 752 868 11 13 1.8 

Manufacturing 1295 1510 1650 29 25 0.7 

Transport 1761 2335 2733 40 42 1.3 

Commercial & 
residential 

769 986 1165 17 18 1.2 

Total 4399 5725 6582 100 100 1.2 

Source: BREE 2014, Australian Energy Projections 

Multiple scenarios for energy demand 
ARENA has considered two main scenarios for energy demand. Both scenarios have been referred to in 
assessing the value of ARENA investment in different technologies. ARENA investments would generally be 
expected to contribute to the competitiveness of renewables (and therefore the long-term increase in supply 
of renewables) under one or both scenarios.  

Scenario 1:  Flat demand (continuation of trend since 2010-11)  

The first scenario reflects most energy analysts’ forecasts and continues the current trend: market demand for 
electricity and most other fuels is relatively flat in most parts of Australia. The Australian Energy Market 
Operator (AEMO) estimates there will be no net demand for new electricity generation capacity in the 
National Electricity Market before 2025. AEMO’s forecasts include provision for a carbon price at a forecast 
international floating price after 2020.  

Under this scenario, the Renewable Energy Target (RET) is likely to provide the main driver for utility-scale 
renewable electricity investment for the foreseeable future, with most capacity additions occurring before 
2020. 

This scenario envisages limited growth in diesel and gas consumption over the next decade as mining (other 
than LNG production) moves into a production rather than growth phase, and manufacturing continues 
relatively slow growth.  

Productivity measures accelerate the decoupling of energy demand from economic growth, with petrol 
consumption growing at or below the population growth rate. 

Scenario 2:  High renewables take-up 

The second scenario envisages a more rapid change in the energy supply mix. This could be driven by a global 
commitment to carbon emissions reductions that is reflected in revised Australian policies (for example, 
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extended Renewable Energy Target, expanded Direct Action Plan or other mechanism that changes the 
relative cost of generation with different emissions intensity).  

State government policies may also play a role by encouraging a high proportion of renewables in the supply 
mix in the relevant state. Such policy changes may lead to some investors retiring existing coal-fired generation 
capacity. This may combine with other factors such as increasing gas prices to create demand for new types of 
energy supply.  

In the longer term, electrification of transport would maintain electricity demand even as energy productivity 
improvements reduce demand from existing activity. Elements of this scenario are reflected in the 2014 report 
of illustrative pathways to deep decarbonisation developed by ClimateWorks, ANU and others.1 Under this 
scenario, a decline in the cost of renewable electricity generation technologies is also expected to increase the 
share of renewable electricity generation in total generation.  

International policies and markets 
Future demand for renewable energy technologies will be influenced by economic conditions and policies 
across the globe. While ARENA’s primary focus is creating energy options for the Australian market, it also 
supports Australian companies and researchers that are improving the competitiveness of renewables globally.  

With currently-enacted policies, renewables can be expected to grow to 19 per cent of global primary energy 
demand by 2040, up from 14 per cent in 2012.2 Combined with an absolute increase in energy consumption, 
the global use of all types of renewables almost doubles between 2012 and 2040. This creates a base case 
scenario with a significant market for renewables globally. 

Bloomberg projects global power demand growth to be strongest in Asia (particularly China and India), Africa 
and South America.3 Globally, they project small-scale solar photovoltaics (PV) to provide the largest capacity 
additions from 2013-30, followed by wind energy and utility-scale solar PV.  

New policies, such as those jointly announced by the United States and China in November 2014 (including 
China’s intention to increase the non-fossil fuel share of all energy to around 20 percent by 2030), would be 
expected to increase the demand for low-emissions energy technologies such as renewables.4 Combined with 
existing European Union policies to achieve a 40 per cent cut in greenhouse gas emissions by 2030 compared 
to 1990 levels, announced carbon emission reduction policies now cover over half the world’s CO2 emissions.5  

This suggests a significant global demand for renewable energy under existing policies. Where Australia is 
world-leading, ARENA investment has the potential to increase the take-up of Australian-developed 
technology and intellectual property in these markets. 

                                                                 
1 Sustainable Development Solutions Network and Institute for Sustainable Development and International Relations, 
September 2014: 'Pathways to Deep Decarbonisation', released 23 September 2014. The technical pathways described in 
the report combine energy efficiency and conservation; low-carbon electricity, including renewables, nuclear and/or CCS-
enabled coal and gas generation; and electrification and fuel switching to lower carbon fuels in buildings, transportation 
and industry.  
2 IEA World Energy Outlook 2015, New Policies scenario 
3 Bloomberg – 2030 Market Outlook: Global Overview, 20 June 2014. 
4 China’s target to expand total consumption from zero-emission sources to 20 percent by 2030 would mean an additional 
800-1,000 gigawatts of nuclear, wind, solar and other zero emission generation capacity by 2030. White House Factsheet, 
accessed 18/05/2015: https://www.whitehouse.gov/the-press-office/2014/11/11/fact-sheet-us-china-joint-
announcement-climate-change-and-clean-energy-c 
5 “A Real Deal”, Slate, accessed 18/05/2015: 
http://www.slate.com/articles/health_and_science/science/2014/11/obama_s_u_s_china_climate_agreement_carbon_bu
dget_and_exponential_curves.html 
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The long-term outlook for renewables and other low-emissions energy technologies in other major economies 
will be significantly influenced by any global climate agreement being negotiated through the United Nations 
Framework Convention on Climate Change. In turn, international developments can be expected to interact 
with Australia’s policies, changing the timeframe for demand for renewable energy solutions.  

Australian Government energy policy 
The Australian Government’s 2015 Energy White Paper  includes a substantial focus on increasing energy 
productivity to promote growth, and also notes that “Australia’s RD&D investment should focus on new 
energy technologies, improvements in existing technologies and new energy sources that will help enhance 
economic development, productivity and affordability”6. 

The Renewable Energy Target provides additional revenue for renewable energy projects through the sale of 
Renewable Energy Certificates.  

Many ARENA-funded projects also receive revenue from this source, reducing the size of ARENA support 
required for a project to proceed. Presuming most investment under the current RET occurs before 2020, as 
designed, most ARENA projects will not have an influence on the cost-competitiveness of renewables under 
the current RET target and timeframe. It is therefore not a differentiating factor in our scenarios. 

In August 2015 the Australian Government released its post-2020 greenhouse gas emissions target in 
preparation for the UNFCCC Paris Conference in December 2015.7 The Australian Government has also set a 
target for national energy productivity to improve by 40 percent by 2030. Both energy productivity policies 
and Australia’s future emissions reduction policies might change the future demand for energy, as well as the 
energy mix. In turn, this will change the timeframe in which renewable energy innovations will have most 
impact and value in Australia. 

The Energy White Paper emphasises competition and commercial decisions as the appropriate drivers for 
commercial investment in new capacity and for the retirement of existing capacity. The overall objective is to 
deliver reliable and cost competitive energy into the future. ARENA’s support for research, development and 
demonstration increases the range of potentially competitive energy sources for the future. This provides 
more options for future commercial investors to choose from. Cheaper ways of extracting the energy from our 
renewable resources give Australia the option to maintain and increase our productivity while lowering our 
emissions. 

State government policies 
State governments play an active role in energy policy. For example, the Queensland Government’s intention 
to run a reverse auction for renewable energy will increase demand for renewable energy in the short term, as 
has the ACT government’s solar and wind auctions. Policies such as these will influence the likely demand for 
renewable energy in the future. Other state government policies (such as land use and planning) can influence 
the cost of deployment. 

                                                                 
6 Energy White Paper 2015, p52 
7 Department of the Prime Minister and Cabinet, UNFCCC Taskforce information page: 
http://www.dpmc.gov.au/taskforces/unfccc 

http://www.dpmc.gov.au/taskforces/unfccc
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Possible market effects for renewables 

Electricity 
Under a flat demand scenario, large-scale renewable electricity generation is more likely to have a significant 
market either from now to 2020, or after 2030. Wind, and potentially utility-scale solar PV, may make inroads 
into the market in the short term.8 Under this scenario, other technologies would have ten years or more to 
improve competitiveness, with the biggest impact from innovation being delivered in 2030 and beyond. 

Under a high renewables take-up scenario, there could be demand for investment in new low emissions 
electricity generation earlier than 2025. Under this scenario there would be high value for Australia from 
increasing the competitiveness of a range of renewable energy technologies in the short term. 

Household solar PV, and increasingly commercial sector PV, is likely to continue to have a rapid uptake under 
both scenarios.  

If electric vehicles achieve significant penetration in 2030 and beyond, there could be increased demand for 
electricity in these sectors.  

Mining and off-grid demand 
In off-grid areas there remains a strong case for investment in renewables to address energy cost, reliability 
and security of supply issues. The immediate cost incentive for integrating renewables into diesel-fired 
generation was blunted by the early 2015 drop in diesel price. However, this is still an expensive option in 
many areas, and renewables can offer greater reliability and lower logistical costs.  

Moreover, gas fired generation makes up the lion’s share of electricity production in off-grid areas and gas 
prices are expected to trend up in the long term. This will create significant opportunities for renewables to 
deliver energy.  

Mining developments have been a key potential driver for off-grid energy investments. The downturn of 
commodity prices means miners will need to focus more on operational efficiency, which could include cutting 
power supply costs. Demonstrating the viability of renewables in supplying mine loads will broaden the energy 
supply options available to miners.  

Other stationary energy markets 
With manufacturing projected to remain a significant consumer of energy (25% in 2049-50, assuming a growth 
rate of 0.7% per year9), production of useful heat is an area of potential for renewable energy.  

Solar energy is already widely used for household and commercial hot water production and these uses could 
be expanded to the manufacturing sector.  

Natural gas is used widely in Australia to produce process heat. Increasing gas prices mean renewable energy 
has the potential to be cost-competitive with little, if any, technology development at lower-temperature 

                                                                 
8 BNEF - recent analysis showing utility-scale PV may emerge in Queensland between now and 2020. 
9 BREE 2014: Australian Energy Projections. 
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applications (below 250⁰C). Cost reductions could make renewables competitive in higher-temperature 
applications. 

ARENA is also investigating potential uses of renewable energy for irrigation, water pumping and processing. 
ARENA will continue to explore innovative uses for renewable energy where its characteristics make it suitable 
for addressing particular energy needs. This will consider both short-term and longer-term opportunities. 

Transport fuels 
Renewable energy currently plays a very limited role in the transport sector, and the role of biofuels in 
Australia appears to be declining.  

Cost drivers, in particular for input fuels, as well as government policy and technological innovation are likely 
to incentivise use of renewables in transport. Changes to excise arrangements for biofuels and reduced global 
oil prices are likely to continue to limit this role in the future, with state-based mandates driving most uptake.  

In the long term, biofuels may face competition from electric vehicles, particularly in household and 
commercial transport. There is expected to be increased demand for cost competitive aviation and marine 
alternative fuels from the Royal Australian Navy, partly driven by interoperability requirements with the US 
Defence Great Green Fleet.  
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