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Disruption ahead:  Uncertainty is the only certainty
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• Australia’s choices will shape our prosperity. 
Agility, innovation and productivity will be vital to 
make the most of a positive – but uncertain–
global economic outlook. 

• Sustainability and economic growth can 
be partners not competitors.

• Decisions we make as a society matter 
– and will shape Australia’s future more than 
decisions we make as businesses or individuals. 

Australia’s national outlook

Source:  Australian National Outlook 2015
www.csiro.au/nationaloutlook

Global economic growth will raise 
living standards, and environmental pressures

Source:  Australian National Outlook 2015
www.csiro.au/nationaloutlook

From 2010 to 2050 we project: 

� world economy will triple in value 

� global average income will more than double

� number of people in high income countries will triple 

� global energy use will almost triple 

� global resource extraction will more than double



29/02/2016

3

How the world will respond to these pressures 
and opportunities is uncertain 

Images: http://www.washingtontimes.com/news/2014/nov/12/obama-climate-change-deal-with-china-a-stretch; 
Steffen et al. Science (2015). Journal Science / AAAS, Hatfield-Dodds et al (2016)

planetary boundaries 

economic implicationsnational and global politics

Integrated modelling can provide new 
(and sometimes surprising) insights …

Source:  Australian National Outlook 2015
www.csiro.au/nationaloutlook
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Future Grid Forum (2012-13)

� industry led 

� whole of system

� long term orientation to the future

Future Grid Forum (2012-13):
Key insights 

network -
centric 

customer -
centric 

centralised hybrid / 
decentralised 

fossil fuel decarbonisation with 
greater intermittency 

regulated 
monopoly 

increasing exposure to 
competition 

20-50% of electricity 
generated locally by 2050 

grid plays a crucial but evolved 
role across all scenarios 

2015-2015 
decade 

characterised 
by profound 

transition 
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… and where next? 

Stage 1 of the 
Network Transformation Roadmap

Customer-oriented networks 

• Customer reorientation of services

• Transformation drivers 

• Future Grid Forum Update 

• There are many ways that Australia’s 
energy future may unfold.  Some futures 
will produce demonstrably better customer 
and societal outcomes compared to others. 

• Many aspects of long-term transition 
cannot be planned and will depend on the 
varied forces of innovation, disruption and 
vibrant competition.  

• The Roadmap seeks to foster an operating 
environment where Australia’s energy 
system gives greatest priority to serving 
diverse and evolving customer needs.

• CSIRO’s quantitative modelling will 
compare the ‘balanced scorecard’ 
outcomes for distinct customer segments 
resulting from alternative transition options.

Customer reorientation:
Balanced scorecard of Consumer Outcomes
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Customer reorientation:
Consumer oriented networks

Future electricity customers may:

• be increasingly heterogeneous in their 
expectations 

• be diverse in capacities across a broad 
vulnerable—engaged—empowered 
spectrum of market segments. 

• continue to value solutions that provide 
secure and reliable electricity; and 

• in some cases be willing to trade-off 
aspects of traditional standardized 
services for a financial benefit.

Transformation drivers:  
Converging centralized generation technology costs 

SOURCE: Australian Power Generation Technology Cost Study 2015
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Solar 2013 estimate

Solar 2015 update

Batteries 2013 estimate (right axis)

Batteries 2015 update (right axis)

Competitive on-site generation and storage have each strengthened their 
competitive position since 2013 by about 20%

Transformation drivers:  
Costs of solar panels and storage continue to fall

Solar panel and 
battery storage 
costs are lower

Solar panel and 
battery storage 
costs are lower

The price of 
retail electricity 
from the grid is 

lower

The price of 
retail electricity 
from the grid is 

lower

Updated our economic modelling of a household off-grid system for an existing connected 
customer. While system costs had improved so has the outlook for grid electricity prices 
such that the economic point of disconnection remains exactly where it was: late 2030s

Transformation drivers:  
Off-grid parity still expected around 2030
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Transformation drivers:  
Batteries and solar are not the only disruptive 
technologies

Future Grid Forum Update:
Four possible scenarios of the future

Set and forget

Leaving the grid

Rise of the ‘Prosumer’

Renewables thrive
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Future Grid Forum Update: 
Different outcomes, with similar ($1T) system expen diture

Future Grid Forum Update: 
Residential electricity bills are lower than expect ed in 2013
However the potential for inequality between solar owners and non-owners is greater
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Network Transformation Roadmap 2015/16 
A CSIRO – Energy Networks Association Collaboration

Stage 2 (2016)

Stage 1 (2015)
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Future Grid Forum 
Electricity Network Transformation Roadmap 
Paul.Graham@csiro.au or Mark.Patterson@csiro.au
http://www.csiro.au/en/Research/EF/Areas/
Electricity-grids-and-systems/Economic-modelling/
http://www.ena.asn.au/electricity-network-transformation-roadmap

More information:

Australian National Outlook 
Steve.Hatfield-Dodds@csiro.au
http://www.csiro.au/nationaloutlook


