
Powering Australia’s green 
export future
Clean Energy Investor Group

October 2025

Copyright © Baringa Partners LLP 2025.  All rights reserved. This document is subject to contract and contains confidential and proprietary information.

Baringa Confidential



2 |  Copyright © Baringa Partners LLP 2025.  All rights reserved. This document is subject to contract and contains confidential and proprietary information.

Baringa Confidential

Introduction 5

Contents of this report

Australia’s role as a green export powerhouse   9

Electricity sector transition to deliver energy exports  21

Policy challenges and opportunities    44

The green export opportunity Baringa acknowledges the Traditional Custodians of the lands on which 
we work. We acknowledge their continuing connection to land, sea 
and sky. We pay respect to them and their Elders past and present; 
and acknowledge the peoples as the oldest continuous living culture in 
the world.

We acknowledge the land that we work on as the traditional lands of 
the Gadigal people of the Eora Nation (Sydney) and the Wurundjeri 
Woi-wurrung people of Narrm (Melbourne).

We're thankful to the custodians for caring for this land for more than 
60,000 years and teaching us how to stay sustainably connected to the 
land, sea and community.

East Coast (National Electricity Market)

West Coast (Wholesale Electricity Market)

Australia’s role in global decarbonisation

Appendix: modelling methodology and assumptions  51

North-western Australia (Northwest Interconnected System)



3  |  Copyright © Baringa Partners LLP 2025.  All rights reserved. This document is subject to contract and contains confidential and proprietary information.

Baringa Confidential

Executive summary

Project overview

As the world decarbonises, Australia has the opportunity to leverage its vast natural 
resource deposits, strong renewable energy potential and skilled workforce to become 
a leader in the production of green metals. In doing so, Australia could foster new 
future-facing industrial growth and play a greater role in global decarbonisation.

There is an increasing ambition to position Australia as a frontrunner as new Net Zero-
aligned industries emerge. The current Australian Government and a number of state 
governments have taken steps in this direction, including by legislating the Future 
Made in Australia Act. However, to date very little work has been done to reconcile this 
ambition with the electricity sector transformation required to deliver it. 

The Clean Energy Investor Group (‘CEIG’) has commissioned Baringa Partners 
(‘Baringa’) to model a world in which Australia leans into its green export potential in a 
landscape of strong decarbonisation onshore and abroad.  As detailed in this report, 
Baringa was engaged to utilise both its global transition modelling capabilities and its 
electricity market modelling capabilities to provide an independent view on the future 
potential for green exports and the electricity sector transformation required to 
achieve this. 

This work is intended to provide insight into the growth and transition required in the 
Australian National Electricity Market (NEM) and West Australian Wholesale Electricity 
Market (WEM) to achieve strong decarbonisation and accommodate the production of 
green export products at scale. The scenario is ambitious, but it does not present the 
extremes on either the speed of decarbonisation nor the magnitude of green industrial 
growth, differentiating it from some existing public analysis. Our work is intended to 
provide a credible and achievable view, and one which can inform a productive 
dialogue about Australia’s future direction.

Key findings

• Australia has an opportunity to leverage its natural resources and renewable energy 
potential to develop internationally competitive green industries and play a role in global 
decarbonisation. 

• Baringa’s global transition model finds that green iron and green aluminium may have 
particularly significant export potential. Demand for these products is expected to be 
driven by global decarbonisation efforts and the subsequent pivot to lower carbon 
products as the world moves towards 2050. 

• Growth of green iron production in Australia will introduce substantial additional demand 
for flexible, clean, electricity to produce green hydrogen, an input to this process. This 
additional electricity demand is split across the North-West Interconnected System 
(NWIS), the South-West Interconnected System (SWIS), and in the east coast National 
Electricity Market (NEM), particularly in SA.

• Growth of green aluminium production will likewise require substantial additional clean 
electricity; however, this requirement is expected to be ‘flatter’ (baseload). This 
additional electricity demand sits in the NEM, primarily in NSW, VIC and QLD.

• Meeting this additional electricity demand while decarbonising the electricity sector 
and wider economy is achievable and does not ‘break’ the market. 

• The potential value of the green iron and green aluminium exports by 2050 is more than 
$127 billion per annum.

• Unlocking Australia’s green export potential will require a clear plan and policy direction, 
and significant ongoing investment in generation, storage and network infrastructure.

• While the production of green products and associated electricity demand will be 
concentrated in regions, the solution to power this green export at least cost will be 
market-wide. This is critical to leveraging the complementary renewable energy profiles 
and natural advantages of each region.
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Key insights | Powering Australia’s green export future will require a clear plan and 
coordination, to enable efficient investment in network, generation and storage

A national roadmap underpinned by enduring implementation policies is needed as a priority, to provide certainty of 
green industry ambition, define the roles of different regions, and provide direction for energy system plans.

Projected electricity demand for green export production is manageable with timely and coordinated investment in 
generation, firming, and transmission capacity.

South Australian green export projects can catalyse NEM-wide renewable investment, if supported by significant 
transmission network expansion.

Centrally planned electricity infrastructure in WA's North-West Interconnected System is key to unlocking regional green 
industry potential.

Government has a role to play in forward planning and coordination of the labour, resources and equipment required 
to efficiently deliver the transition concurrently across regions and markets. 
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Most Australian state governments and the Australian Government are increasingly 
positioning the energy transition and broader economy-wide net zero planning as 
an economic opportunity and a priority. 

For example:

• The Australian Government’s Capacity Investment Scheme (CIS) has targets to 
support 26 GW of generation and 14 GW of storage by 2030, in line with 
delivering 82% renewable energy nationally by 2030 and economy-wide 
emissions reduction of 43% on 2005 emissions. Work is currently underway to 
introduce a more enduring mechanism to support further targets and ambition; 

• Many state governments likewise have ambitious renewable energy targets and 
plans to replace thermal generation;

• The Australian Government has established a Net Zero Economy Authority and 
developed net zero sector plans. It has also established and legislated the Future 
Made in Australia program supporting national economic opportunities aligned 
with green industries and the transition;

• The Australian Government has committed to supporting the establishment of 
onshore hydrogen production via ARENA’s Hydrogen Headstart program and the 
introduction of the Hydrogen Production Tax Incentive. Individual state 
governments are likewise introducing initiatives to support hydrogen and green 
industries across the country; and

• Emissions reduction is now in the National Electricity Objectives and energy 
agencies are working through the practicalities of implementing this.

Importantly, Australia’s bid to co-host COP31 in 2026 presents a big opportunity for 
Australia to establish its position as a green industry leader and set out ambitions 
to support this position globally.

Economy-wide net zero and the economic potential of future green industries have 
gained increasing attention and government support

Introduction | Government ambition
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Currently, many governments have committed to ‘Net Zero by 2050’ policies. Some 
are also turning their minds to opportunities for new ‘future industries’, with 
consideration of green industrial production and the potential for green exports to 
as far afield as western Europe.

However, these ambitions, policies and plans are not aligned with a clear carbon 
budget or emissions pathway for decarbonisation ahead of 2050. While the 
Australian Government has committed to “holding the increase in the global 
average temperature to well below 2°C above pre-industrial levels” and “pursuing 
efforts to limit temperature increase to 1.5°C”, as party to the Paris Agreement, 
there is not currently a clear pathway to deliver this pursuit. 

The actual, on the ground, electricity sector transformation required to deliver a 
Paris-aligned transition and leverage the future green industry opportunities for 
Australia still needs to be thought through and planned for.

It’s time to shift the paradigm

New analysis which considers the requirements of both achieving rapid 
decarbonisation and positioning Australia as a future industries leader is needed to 
start the conversation about what we are really aiming for and shift the paradigm 
around what we need to be achieving.

Australia has an opportunity to lean into the future demand for green products 
which is expected to grow as governments around the world step up their 
decarbonization efforts. Leveraging our natural assets in terms of land area, strong 
renewable energy resource potential, raw mineral deposits and skilled workforce 
has the potential to reshape our existing industries, open up new industries, and 
unlock future-focused economic growth.

Importantly, there is an opportunity for Australia to play a role in global 
decarbonization efforts beyond our shores. 

Source: IPCC 6th Assessment Report, Based on cumulative greenhouse gas emissions between 1850 to 2019

However, the discussion around future opportunities needs to consider the steep 
decarbonisation required and the impact on the electricity sector transition

Introduction | Green export analysis
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4.4°C - Fossil-fueled Development – RCP 8.0
• Exploitation of fossil fuels for economic/social development 
• Acceleration in global emissions out to 2075

3.6°C - Regional Rivalry – RCP 7.0
• Countries focus on domestic security
• Sustained increase in global emissions

2.8°C - Middle of the Road – RCP 4.5
• Emissions enter decline post-2050
• Social, economic, technological continue as BAU

1.8°C - Paris Aligned – RCP 2.6
• Net zero by 2075
• Emissions halving by 2050

1.5°C - Net Zero – RCP 1.9
• Net Zero by 2050, after which net negative emissions
• Immediate decline in global emissions, halving by 2030

Present Day - We have used 82% of the carbon 
budget allowed to limit global warming to 1.5C

Carbon Budget Remaining to 2050 for IPCC Climate Scenarios
Climate Scenarios align with a specified carbon budget or narrative and are used to 
determine the socioeconomic impact of different climate outcomes.
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Our Renewables Superpower scenario considers the electricity sector transition 
needed to deliver an ambitious but credible green exports future.

Introduction | Green export analysis

Features
AEMO ESOO 2025 – Step 

change
AEMO ESOO 2025 – 

Accelerated transition
AEMO ESOO 2024 – Green 

Energy Exports
Net Zero Australia -  

Onshoring
Baringa – Renewables 

Superpower

Temperature 
alignment

1.8°C 1.5°C 1.5°C Linear to 2050 1.8°C (globally)

Modelling 
scope

NEM modelling for planning 
purposes

NEM modelling for planning 
purposes

NEM modelling for planning 
purposes

AU wide 
multi-sector

NEM and WEM market 
modelling

Green products
No H2 export, Very low green 
commodities export

No H2 export, Moderate green 
commodities export

Very high H2 export, high 
green commodities export

High green exports
No H2 export (some green 
ammonia), high green 
commodities export

Purpose

Electricity system modelling in 
the NEM to inform planning. 
Considers an ambitious 
decarbonisation scenario to 
achieve the objectives of 
Australia’s government 
policies without the 
emergence of new green 
industries.
Draws on CSIRO-Climateworks 
multi-sectoral analysis.

Electricity system modelling in 
the NEM to inform planning. 
Considers very 
strong decarbonisation 
domestically with the 
emergence of some green 
commodity production. Draws 
on CSIRO-Climateworks multi-
sectoral analysis.

Electricity system modelling in 
the NEM to inform planning. 
Considers a very ambitious 
decarbonisation scenario with 
very significant new green 
industrial growth and export. 
Draws on CSIRO-Climateworks 
multi-sectoral analysis.

Whole of economy 
decarbonisation modelling to 
inform policy decisions. 
Considers moderate 
decarbonisation with very 
significant growth in green iron 
production and export.

Electricity market modelling in 
the NEM and WEM, with 
consideration of the 
commercial viability of new 
generation and storage 
investments. Considers an 
ambitious decarbonisation 
scenario with significant new 
green industrial growth and 
export.

Modelling undertaken in recent years, including the examples identified in the table below, provide valuable information and insight to inform Australia’s progress towards a 
more decarbonised future. Baringa’s analysis is intended to complement and add to the existing body of work.
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Australia’s role as a green 
export powerhouse
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• Australia is currently the largest producer of iron ore in the world and has the 
most extensive iron ore resources in the world.

• Australian iron ore deposits are concentrated in the Pilbara region where the 
iron ore mining and shipping industry is by far the most developed and >95% of 
current operational mines are located.

• However, significant deposits also exist in SA and mid-west WA, which have 
higher amounts of magnetite iron ore, more suitable for green iron processes.

• Australia has an opportunity to produce green iron onshore. This is due to the 
abundance of iron ore deposits, good renewable energy resources and the 
potential to produce green hydrogen for DRI processing. Australia also has 
existing port facilities and trade partners it could leverage.

Source: Resources and energy quarterly (June 2025), Office of the Chief Economist

Australia appears to have a competitive advantage producing green iron, which 
requires iron ore and renewable energy for green hydrogen as key inputs

Australia’s role as a green export powerhouse | Iron ore, iron and steel current trends

Current trends - Iron ore industry Existing and potential industry locations

Western Australia currently 
produces almost all of Australia’s 

iron ore with significant 
remaining reserves, especially in 
the North-West Pilbara region.

Iron ore mining Iron processing Steel-making

Australia exports 53% of 
all iron ore in the world, 
providing the majority to 

China, the largest 
importer. Australia 

exports approximately 
900 Megatons (Mt) of 
iron ore per annum.

Australia currently 
does not export any 

processed iron.

The steel currently 
manufactured in 

Australia is largely for 
domestic use, with 

small export volumes. 
Australia exports 

approximately 1Mt of 
iron ore per annum

Australian steel making is 
currently concentrated in 
NSW, VIC and SA due to 
the requirement for a  

reliable grid connection

There is potential to onshore and green 
the processing of iron around existing 

deposits in WA and SA. The SA 
government has made green iron and steel 

making a central policy objective for the 
future of the state economy.
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• Australia has the largest reserves of bauxite globally and significant mining 
infrastructure already in place to extract the resource.

• Currently a large amount of the extracted bauxite is exported directly as raw 
bauxite or as alumina (intermediate product between raw bauxite and processed 
aluminium), with only a small portion processed into aluminium domestically.

• Over 98% of the bauxite from Australia goes to China in its raw form.

• Australia has the potential to use its abundant resources and existing capabilities 
to produce green aluminium for export.

Source: Resources and energy quarterly (June 2025), Office of the Chief Economist

Australia can process more of its vast domestic bauxite reserves into green alumina 
and ultimately green aluminium for export

Australia’s role as a green export powerhouse | Aluminium, alumina and bauxite current trends

Current trends - Aluminium, alumina and bauxite (AAB) Existing and potential industry locations

The existing bauxite mines, refineries and 
the major deposits are concentrated in 

Western Australia and Northern 
Queensland. There is limited scope for 

mining in other parts of Australia.

Bauxite mining Alumina processing Aluminium smelting

Australia has the largest 
bauxite reserves in the 

world and exports 
approximately 45Mt per 

annum.

Australia is the world's 
largest exporter of 
alumina, exporting 

about 85% of 
production. This 

equates to 
approximately 16Mt 

per annum.

The remaining 15% of 
alumina is used to 

produce aluminium 
domestically. Australia 
exports approximately 

1.9Mt per annum.

The aluminium Smelters in Australia 
are spread across the NEM, requiring 
strong grid connections due to their 

large electricity consumption.

New green smelting 
facilities are 

expected to locate 
in the NEM 

alongside existing 
smelters
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• Baringa’s Global Transition Model* has been deployed to model global energy flows 
under a scenario in which the global emissions trajectory is ‘Paris aligned’ (circa 1.8°C) 
and in which Australia positions itself as a future green industry leader.

• The analysis has focused on the development of industries in which Australia could 
leverage competitive advantage and compete in international markets.

• We modelled a ‘Base Case’ in which the model optimised for a global ‘Paris aligned’ 
emissions budget without Australia playing a role in green exports. We then modelling a 
bespoke ‘Renewables Superpower’ scenario in which onshore assumptions for Australia 
were re-assessed while meeting the same Paris-aligned commitments. This includes 
revising production cost assumptions downwards within the range of viable cost 
estimates.

• The key green industries included in the model for Australia are:

– Green iron

– Green steel

– Green aluminium

– Green ammonia

• The model assessed the potential development of these industries for export over the 
2026-50 time horizon, to serve global demand for green products as decarbonisation 
targets become binding across the world. Under a Paris aligned global emissions 
reduction trajectory, countries are assumed to follow a below-2 ° C emissions profile, 
tracking downwards consistent with the global 1.8°C emissions limit. This results in 
growing demand for green products to support ongoing economic growth. 

• Our results assess the outputs of the bespoke Renewables Superpower scenario against 
those of the Base Case.

* See Report Appendix for further information about this model.

We have used our Global Transition Model to model a scenario in which Australia 
plays a global role as a major exporter of green products

Australia’s role as a green export powerhouse | Green export potential

Renewables Superpower Scenario for Australia Industry Potential for future development

Green iron
Australia’s abundant iron ore and expected competitive 
green hydrogen costs, make it a promising location for 
producing green iron in the future.

Green steel
Existing steel manufacturing coupled with green iron may 
provide an opportunity for Australia to export at a 
competitive cost.

Green aluminium
As the cost of renewable electricity falls, Australia has the 
potential to process additional bauxite and alumina into 
green aluminium through grid connected smelters.

Green ammonia
There is potential for Australia to export hydrogen
in the form of ammonia or use it for freight transportation

Green H2
Australia’s abundant renewable resource and expected 
competitive green hydrogen costs will feed into the 
development of competitive green export industries
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Industry Potential industry growth

Green iron
Significant growth potential from processing iron 
ore onshore, for export. 

Green steel
Green steel production remains largely focused 
on meeting domestic demand rather than export.

Green aluminium
The green aluminium industry sees large growth 
to export markets. 

Green ammonia
Ammonia is both exported as a commodity and 
used for transporting of green products to the 
relevant export markets. 

Green H2

Significant electricity demand from electrolysis is 
driven predominantly by green iron (H2-DRI) 
requirements, which outgrows hydrogen 
production for export or other uses.

Our global transition modelling has highlighted green iron and aluminium as the 
major potential growth industries for Australia

Australia’s role as a green export powerhouse | Global transition model results

• Our modelling found that green iron and aluminium present significant opportunities to 
become major growth industries for Australia under an ambitious decarbonisation 
pathway. Under our Renewables Superpower scenario, both products were produced in 
Australia and exported in large volumes to meet growing demand in a decarbonising 
world, with our current key trading partners (particularly China) remaining the 
dominant destinations for green products in the long term. 

• While green iron and steel are intrinsically linked processes, our modelling did not find 
green steel exports to be a major potential growth industry, especially compared to 
iron. 

– Overall, the barriers to green steel exports are broadly the same as the barriers to 
steel exports, which are very limited in Australia. 

– Steel production is traditionally located closer to final product markets to meet the 
specialised needs of these customers, compared to more generic green iron pellets.

– In particular, competitor countries have tended to be more protective of their steel 
sectors, with heavily subsidised steel industries in many of Australia’s core iron 
export markets. This makes it challenging for Australia to compete at the global 
level.

– Recycled steel is also found to play an increasing role for some use-cases.

• However, this isn’t to say that there is not a future potential for Australia as a green 
steel exporter. With targeted government support, this industry could likewise compete 
globally.

• The Renewables Superpower scenario does not see Australia playing a significant role in 
green hydrogen export, either as ammonia or otherwise. However, the hydrogen 
industry is critical to the development of some of the other green export sectors (iron 
and ammonia) and so sees significant growth.

Industry development
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• The production of key green export products involves a number of key 
processes. These industrial processes require the input of renewable electricity, 
with some processes more electricity intensive than others.

• The schema to the right provides a very high-level illustration of the key 
processes in the production of the green export products considered in this 
project: green ammonia, green iron, green steel and green aluminium. 

• As identified, three of the key processes are particularly electricity intensive. 

– Electrolysis, used to produce hydrogen, is assumed to require a largely (but 
not entirely) flexible electricity demand;

– The Electric Arc Furnace (EAF) process is assumed to be somewhat flexible 
in its electricity consumption, especially compared to the continuous 
operation of a traditional blast furnace.

– Aluminium smelting is assumed to require a relatively constant electricity 
demand (baseload), comparable to current smelter operations.

• The electricity demand from these green industries, and the flexibility of the 
electricity demand, has very meaningful implications for investment in 
renewable energy, storage and network infrastructure in the electricity sector.

• While not identified in the schema, the key resource input to green iron 
production is iron ore, and the key resource input to green aluminium 
production is bauxite. These underlying resources are relevant to understanding 
the locations across Australia best-placed to develop these green industries.

The production of green iron and aluminium will increase renewable electricity 
demand through electricity intensive production processes

Australia’s role as a green export powerhouse | Electricity requirement of green production

Electricity demand in green industrial production High-level production process of green products

Electrolysis

Aluminium 
smelting

Electric arc 
furnace

Direct 
reduction of 

iron

Alumina 
processing

Ammonia 
synthesis

Green 
ammonia

Green iron

Green steel

Green 
aluminium

Renewable energy and storage are required for all of the 
potential green products. Electrolysis, EAF and smelting 
are very electricity intensive processes and constitute the 
vast majority of the demand across these processes.

Electrolysis
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• Australia’s abundant iron ore and expected competitive green hydrogen costs, 
make it a promising location for producing green iron in future. 

• Our analysis of Australian costs suggests that future competition between 
Australia and the most competitive international green iron producers will be 
close, but sufficient to indicate potential for growth.

• Australia’s green iron is modelled to be primarily exported to China from 2035 
onwards. China currently consumes 86% of Australia’s iron ore exports, where it 
processes the iron ore into iron onshore. Under our modelling, Australia’s 
competitive advantage allows it to onshore green iron production and then ship 
this product to China where it is largely used for green steel production.

• We have modelled a potential increase in Australian green iron production from 
13 Mt in 2035 to 118 Mt by 2050 under a Renewable Superpower Scenario.

• At historical iron prices1, the value of the modelled exports of green iron would 
be approximately $32 billion in 2040, reaching more than $93 billion in 2050. 
Given the anticipated green premium for green iron relative to current non-
green iron, these values are likely to represent conservative floors on the future 
value of these exports.

• This would result in electricity demand from electrolysis of 450 TWh to produce 
the hydrogen required and 11 TWh for the direct reduction process. The total 
electricity consumption of electrolysis and H2 DRI would account for 42% of 
Australia’s electricity consumption in 2050.

• The demand for green iron is driven by global Paris-aligned decarbonisation 
commitments which drives up demand for lower emissions products globally, 
especially for use as an input to green steel production.

H2 DRI = hydrogen direct reduction of iron

Growth in Australian green iron production could lead to a 461 TWh increase in 
electricity demand by 2050, approximately 200% the current size of the NEM

Australia’s role as a green export powerhouse | Green iron results

Green iron insights from the Renewables Superpower scenario Electricity consumption related to green iron production
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1. A Green Iron plan for Australia, The Superpower institute (2025)
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• As global demand for lower emissions products grows, driven by decarbonisation 
efforts, Australia has the potential to displace some aluminium production in 
China by processing additional bauxite and alumina into green aluminium 
onshore and exporting this higher value product.

• This onshoring and greening of aluminium production could increase exports 
from 2 Mt in 2035 to 9 Mt in 2050 from Australia to the rest of the world. 

• At historical aluminium prices1, the value of the modelled exports of green 
aluminium would be approximately $15 billion in 2040, reaching more than $34 
billion in 2050. Given the anticipated green premium for green aluminium 
relative to current non-green aluminium, these values are likely to represent 
conservative floors on the future value of these exports.

• Aluminium smelting already constitutes significant electricity demand in the 
NEM. Under this scenario, over 130 TWh of electricity would be required for 
aluminium production in 2050, more than 400% greater than the electricity 
needs for aluminium under our modelled Base Case.

• Australia’s green aluminium exports could serve multiple international markets

– Europe’s primary aluminium imports have been increasing in recent years 
and, from 2026, the EU’s CBAM* will apply a carbon levy to aluminium 
entering the EU, creating potential demand for green aluminium. With 
Germany and the Netherlands already being importers of Australia’s 
aluminium this could create export opportunities for Australia.

– Increasing demand for green products from China, which already imports 
Australian bauxite, alumina and aluminium, also present an export market 
for green aluminium.

*CBAM = Carbon Border Adjustment Mechanism https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en ; [2] https://www.industry.gov.au/news/new-green-aluminium-production-credit-will-support-transition-green-metals ; [3] 
https://publications.jrc.ec.europa.eu/repository/handle/JRC136525 

Australia has the potential to export higher value green aluminium to meet global 
demand under the Paris-aligned bespoke scenario

Australia’s role as a green export powerhouse | Green aluminium results

Aluminium insights from the Renewables Superpower scenario Electricity consumption related to green aluminium production

0

2

4

6

8

10

2035 2040 2045 2050

Mt

0

40

80

120

160

TWh

2035 2040 2045 2050

Australia’s green aluminium export volumes

1. Resources and Energy Quarterly, Office of the Chief Economist (September 2025)
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• Baringa’s modelling optimises the production of ammonia across markets as an 
energy carrier and finds that Australia can competitively produce ammonia for 
export to China and other Asian markets. This is driven by relatively low-cost 
renewable energy and a demand for green ammonia in these countries, some of 
which have limited scope to produce it themselves.

• As the global decarbonisation efforts continue to ramp up and other supply 
markets emerge, the model finds some of the supply from AU displaced by 
supply from other markets, resulting in a downturn in exported volumes from 
2045.

• The realised level of exports in these later years will be impacted by the price 
setting and policy environment in the long run, including trade arrangements 
across the Asia-Pacific.

• Ammonia is also modelled as a fuel for freight transport. The quantity of green 
ammonia produced in Australia for this purpose is smaller but grows over time.

Ammonia is produced for export, as a product in its own right, as well as for use as a 
freight shipping fuel to decarbonise the transport of other green exports

Australia’s role as a green export powerhouse | Green ammonia results

Ammonia insights from the Renewables Superpower scenario Electricity consumption related to green ammonia production
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• The Renewables Superpower scenario assumes Australian green iron production 
costs sit at the lower and more optimistic end of the viable cost spectrum. This 
enables Australian products to compete internationally under this scenario.

• In practice, producing green iron which is commercially competitive 
internationally is expected to require some form of Government intervention. 
The future growth of this industry also depends on international demand for 
these green products materialising with sustained global decarbonisation efforts.

• The cost of hydrogen production (electrolysers and renewable electricity) is the 
main cost component for H2-DRI production.

• The South Australian Government has already signalled its support for the 
development of a green iron and steel industry in the state through its strategy 
and industry forums. This reflects the opportunity to capitalise on the state’s 
significant deposits of iron ore and the large renewable energy potential.

• While WA has a well-developed iron ore industry in the Pilbara, industry bodies 
have begun to advocate for government support for the development of a green 
iron production industry, including the Chamber of Minerals and Energy WA.

• Government support for the development of a green iron industry could take 
various forms. Importantly, to see significant investment in the industry the 
support must be enduring while it is required for competitiveness (rather than 
short-lived support for development costs or market entry only).   

The development of green industry in Australia will require government support and 
can build on existing policy aiming to establish green iron and aluminium industries

Australia’s role as a green export powerhouse | Government support

Government support for Australia’s green iron industry Government support for Australia's green aluminium industry

• As for green iron, the Renewables Superpower scenario assumes Australian 
green aluminium production costs sit at the lower and more optimistic end of 
the viable cost spectrum. This enables Australian products to compete 
internationally under this scenario.

• Aluminium production relies on significant amounts of electricity for smelting, 
which is seen today across the NEM, making electricity the major cost 
component in production. The other major input is the supply of alumina, which 
is refined from bauxite.

• The NEM is expected to largely decarbonise in the coming decade, in line with 
coal closure commitments and the falling costs of renewable electricity 
generation and storage. As a result, reduction in scope 2 emissions through 
electricity consumption is expected to be economic.

• However, a reduction of the scope 1 emissions may not be economic without 
government support. 

• Government support is already in place to accelerate the aluminium smelting 
industry to transition to renewable electricity. The Australian government 
announced in January 2025 a new $2 billion Green Aluminium Production Credit 
to aluminium smelters that can demonstrate significant decarbonization before 
2036.

• This Production Credit and Australia’s Guarantee of Origin scheme will be central 
to tracking emissions from the aluminium smelting industry to certify Australia’s 
aluminium as a low carbon product, ensuring compliance to international 
standards and requirements such as those set by CBAM.
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Change in emissions vs Base Case - Australia

• By identifying the difference in emissions in different markets, between the Base Case and the Renewables Superpower scenario, it is possible to consider the role Australia’s 
green exports can play in facilitating decarbonisation in other markets. 

• While the full picture across all modelled markets and energy flows is inherently complex, the modelling results indicate that, in the global allocation of emissions within a 
fixed global 1.8C-aligned carbon budget, Australia is apportioned a greater volume of emissions in the scenario in which its green products are offsetting emissions 
elsewhere.  

• This outcome is illustrated, for example, by considering the difference in emissions apportioned to each Australia and China between the Base Case and Renewables 
Superpower scenarios, below. In a world in which Australia is exporting green products, largely to China, emissions produced in China are found to reduce while the 
emissions in Australia are elevated.  While this does not mean that Australia needs to or should increase its assumed emissions contribution in practice, it does shed light on 
the role Australia can play in decarbonising beyond our borders. 

• If, in the future, a more trade-based methodology is adopted for emissions budget allocation globally, Australia’s international role may become relevant. However, it is 
important to note that Australia previously had carryover credits from the Kyoto proposal which were viewed as controversial and subsequently dropped by Government.

The export of green products from Australia would facilitate decarbonisation in other 
markets, meaning emissions reduction contribution beyond our borders 

Australia’s role as a green export powerhouse | Global emissions

Change in emissions vs Base Case - China

Emissions insights from a Renewables Superpower scenario
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• Baringa’s global transition model optimises energy production and energy flows 
globally within an international, economy-wide, emissions constraint.  

• An output of this modelling exercise, comparing a Paris-aligned base case in 
which Australia does not play a significant role exporting green products to a 
Renewables Superpower scenario in which Australia does, is a view on the 
different ‘portion’ of the global emissions budget which sits with Australia. 

• Under this optimisation, Australia’s allocation of the global emissions budget to 
remain Paris-aligned worldwide is different between the two scenarios - 
reflecting the role green exports play in offsetting emissions elsewhere.

• While this optimised apportioning of emissions budget does not align with the 
global approach and would not reflect a ‘fair’ nationally-differentiated approach 
in the near-term, it does highlight the role Australia can play in global 
decarbonisation. This could be argued to provide some leeway to reduce the 
dependency on emissions sequestration in the later years if best-practice global 
accounting were to shift to a more cross-border emissions budgeting over time.

• On the basis of the modelled globally optimised emissions budget, Australia 
could sequester up to 125 Mt CO2-e less when contributing green exports than 
under the Base Case. It is, however, imperative that the electricity sector is 
decarbonised in the near-term to enable other sectors to transition to reduce 
emissions through electrification where possible. 

• The indicative emissions chart, right, provides an illustrative view of how the 
theoretical additional emissions could be considered in later years if global 
carbon accounting were to adopt a trade-focused narrative. This chart:

– Uses 1.8°C-aligned multi-sector emissions modelling undertaken for AEMO 
by Climateworks and CSIRO, for non-electricity emissions; and

– Uses the electricity sector emissions from the Renewables Superpower.

Australia’s green exports will facilitate emissions reductions in other markets however 
near-term electricity sector decarbonisation remains imperative 

Australia’s role as a green export powerhouse | Economy-wide emissions

Global allocation of emissions Indicative economy-wide emissions 
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Electricity sector 
transition to deliver 
green exports
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Additional electricity demand for green exports (total)

Green iron

• Green iron is expected to be produced by using green hydrogen in a direct 
reduced iron (H2-DRI) process. 

• Hydrogen to serve the H2-DRI process is a major cost consideration in 
establishing the green iron industry

– Early development is expected to locate mostly in the NEM where a stable 
grid connection and market access increases the feasibility of green 
hydrogen production. 

– As the industry matures and the renewable generation and storage capacity 
in north-west of WA is expanded, the industry can develop in this region 
closer to the major iron ore mines. 

• All electricity demand for green iron production is modelled as on-grid to 
leverage the resource flexibility of the wider grid.

Green aluminium

• Existing aluminium smelters are expected to be retrofitted for green aluminium 
smelting. Existing smelters are located in the NEM and the additional electricity 
demand required for green aluminium production is sited here.

Hydrogen for other uses (e.g. ammonia)

• Hydrogen production, outside of that required specifically for green iron 
production, is expected to locate broadly in line with industry demand. We have 
assumed the proportion of additional electrolyser demand under our 
Renewables Superpower scenario is located in each region in line with ESOO 
2025 Step Change assumptions1.

1. ACIL Allen fuel price report, 2025

Our modelling finds significant increases in electricity demand on the east and west 
coasts to service the growth of green industry for export

Electricity sector transition to deliver green exports | Electricity demand growth

Green industry electricity demand
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1.The Superpower Institute - A Green Iron Plan for Australia, 2025

Green iron production results in significant growth in electricity demand across the 
NEM, WEM and NWIS in regions with iron ore deposits

Electricity sector transition to deliver green exports | Electrolysis demand growth

Green iron demand Green iron electricity demand only 

• The northwest of Western Australia accounts for the large majority of Australia’s 
current iron ore reserves, extraction and exports. Iron ore from this region is 
currently nearly all exported directly in the form of iron ore, rather than higher 
value products like iron or steel, to international markets - predominantly China.

• Iron ore is usually refined to iron using a blast furnace, with inputs of limestone 
and metallurgical coal, and the processed iron can then be used to produce 
steel.

• However, compared to the traditional blast furnace method of producing iron 
the H2-DRI process for producing green iron introduces new costs to production 
due to the requirement for significant quantities of hydrogen.

• This is expected to result in the initial development of a green iron industry to be 
established in electricity grid-connected regions with iron ore deposits, rather 
than in NW Western Australia (north-west interconnected system, or NWIS) 
where the existing iron ore industry is concentrated. 

– Modelling by The Superpower Institute found iron production to cost 40%-
60% less in SA compared to the Pilbara1.

– Additionally, SA government policy support and commitments such as the 
Whyalla Carbon Neutral by 2030 plan could drive early investment into the 
state before a more established business case is realised in the NWIS.

• Due to these dynamics, early development of the green iron industry is assumed 
to occur more rapidly, initially, in the NEM and WEM. Post-2040, the NWIS then 
grows to be the majority of the green iron market share due to its natural 
resource advantage.

• Electricity demand in the NWIS is modelled to grow to 215 TWh in 2045, close to 
current NEM demand, and 295 TWh by 2050.
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• As demand for renewable electricity increases from the new electricity-intensive green industries, such as green iron and aluminium production, there is significant need for 
additional investment in renewable capacity and storage.

• By 2050, across the NEM, WEM and NWIS* the Renewables Superpower scenario sees:

– An additional 90GW of solar and 140GW of wind built to meet the additional energy demand

– An additional 66GW of battery storage and 33GW of pumped hydro storage are installed to provide increased flexibility and shift additional energy supply to times that it 
is needed

• Coal closures are accelerated under this scenario, and some additional gas is needed to firm the significantly larger demand.

• The demand is made up of flexible loads, such as electrolysers and inflexible loads such as aluminium smelters. This has significant impact on the capacity build out as 
flexible load decreases the overall need for dispatchable capacity such as battery storage or gas. 

• This new Australia wide investment is driven by the increased potential to earn energy market revenues by supplying renewable energy to the new green industries.

*We have not modelled the outcomes of a competitive electricity market transition in the NWIS

The additional renewable energy capacity and storage required across Australia to 
meet this growing demand is significant

Electricity sector transition to deliver green exports | Australia-wide capacity build out

Capacity Change - Renewables Superpower vs Base Case
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Meeting green export 
potential in the NEM
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Modelling methodology

• Our electricity market analysis is based on a bespoke Renewables Superpower 
scenario and comparison with the outputs of a counterfactual Base Case.

• In brief, the Renewables Superpower scenario for the NEM:

– Aligns with global 1.8 °C.

– Adopts green export-related electricity demand from the outputs of the 
Renewables Superpower scenario in Baringa’s Global Transition Model 

– Adopts electricity demand for other sectors from AEMO’s Step Change.

• By comparison, the Base Case for the NEM provides a central view:

– >2°C-aligned decarbonisation

– Limited on-grid demand for hydrogen production and green steel.

NEM electricity demand

• Under our electricity modelling Base Case, the NEM electricity demand is 
expected to increase to approximately 400TWh by 2050, almost double 2025 
demand.  This is largely driven by electrification across the economy.

• Under the Renewables Superpower scenario, the demand in the NEM will 
increase to approximately 580TWh in 2050. This represents a 45% increase on 
the Base Case growth projection.

The green export industries will increase electricity demand significantly across the 
NEM compared to our Base Case scenario, particularly in the 2040s

NEM modelling | Electricity market demand growth

Changes in demand NEM Total Demand
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• Demand increases in the NEM under the Renewables Superpower scenario are split almost equally between demand from hydrogen electrolyser load and demand from 
green aluminium production. Demand ramps up from the early 2030s with this growth continuing across the modelled horizon to 2050.

• The large majority of electricity demand associated with electrolysers sits in SA as it is the primary production region for green iron in the NEM under the Renewables 
Superpower scenario. Baseload demand from green aluminium production is more evenly spread across the NSW, Vic and QLD, with minimal contribution from SA.

H2 DRI = hydrogen direct reduction of iron

Much of the demand increase associated with green iron is contained in SA, whereas 
green aluminium demand is spread more evenly across the eastern states

NEM modelling | Demand 
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• The Renewables Superpower scenario has an advanced coal closure timeline to reflect an economy-wide decarbonisation of close to 1.8°C, with the NEM leaving coal 
behind from FY2036.

• The closure timeline does not differ between the Base Case and Renewables Superpower scenario before 2029, as we do not consider that additional and accelerated 
closures in the 2020s are credible given limited government appetite for earlier closures and the notice of closure requirements on generators. However, with early 
planning, ambitious investment in new assets, and a commitment to near-term decarbonisation in Queensland, accelerated closures in the 2030s can be achieved. 

We have adopted an accelerated ‘best case’ coal closure schedule for the Renewables 
Superpower scenario, to achieve rapid decarbonisation in the 2030s

NEM modelling | Coal closure schedule

Coal Closure Schedule – Renewables Superpower vs Base Case (Financial year end)
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• Additional build out of renewables capacity is driven by market revenue and technology costs to determine most suitable technologies, volumes and locations.

• The Renewables Superpower scenario sees a total build of 62GW of wind, 43 GW of solar and 47GW of storage installed capacity in the NEM by 2050. 

• New variable renewable energy capacity slightly favours wind over solar due to its higher availability during peak demand periods and lower co-generation across states and 
the wider NEM. Higher wind capacity factors also create a larger weighting of wind in the dispatched generation mix.

• Generation dispatch from coal generators is lower through the 2030s under the Renewables Superpower scenario relative to the Base Case due to the accelerated closure 
timeline, removing significant capacity.

• Our modelling finds an interaction between the flexibility of the electrolyser load and the need for new storage capacity. Essentially, storage build-out competes with flexible 
electrolyser demand, resulting in relatively limited additional dispatched generation from storage despite the large capacity build.

• The flexible nature of electrolyser demand creates incentive to invest in storage as firming to avoid demand curtailment during periods of renewable drought, despite low 
generation outcomes. Likewise, some gas capacity is built for firming ahead of significant storage growth in the 2040s. If economic, these gas turbines could be switched to 
zero emission generation, for example by using hydrogen ready gas turbines.

H2 DRI = hydrogen direct reduction of iron

Significant new generation and storage capacity is required to meet demand growth, 
and this is split between wind, solar and storage development

NEM modelling | Capacity and generation

Capacity Change - Renewables Superpower vs Base Case
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New capacity is needed across the market to most efficiently meet the increased 
electricity demand, despite this being concentrated in South Australia

NEM modelling | Total capacity development

Installed NEM Capacity – Renewables Superpower vs Base Case
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Whole-of-market solution

• The new generation and storage capacity required to meet the additional 
electricity demand from green export production is assumed to be built across 
all regions in the NEM based on factors including:

– Resource limitations of SA REZs – the maximum potential energy available in 
SA’s regional REZs is limited, translating to a limit to how much new wind 
and solar generation can be built solely within this region to meet the 
electricity demand of the state’s green production;

– Economic build costs in other regions - REZ’s such as Central-West Orana in 
NSW or Darling Downs in QLD remain lower cost to develop than those in 
SA, particularly as the volume of new projects built reaches maximum limits 
inside REZs and would require further network reinforcement;

– Intra-regional transmission network reinforcement requirements of each 
region as increasing volumes of solar and wind capacity are developed. 
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• Interconnection limits reflect the maximum capacity the transmission infrastructure is able to export. 

• The Renewables Superpower scenario includes significant uplifts to interconnector flow limits, particularly for interconnection with South Australia. Intra-regional 
transmission is not captured in these charts, however our modelling assumed REZ export capacity was increased with additional transmission development to host more 
renewables across most REZs.

• This high level of interconnection across the entire market is required to efficiently meet generation and firming requirements with a diversified portfolio of resources across 
the NEM. While the electricity demand may be particularly concentrated in South Australia, the solution to meeting this demand and unlocking the green export potential is 
NEM-wide investment in generation, storage and network infrastructure.

Efficiently supplying the new demand requires expanded interconnection to leverage 
diverse resources across the NEM

NEM modelling | Interconnector expansion
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• The Renewables Superpower scenario sees average annual time-weighted prices 
in the NEM regions sitting at between circa $40/MWh above and circa -
$45/MWh below Base Case prices. For the much of the modelled horizon, the 
difference in prices between the two scenarios is relatively minimal, at $10-
15/MWh difference.

• Key drivers of price differences are the difference in coal closure schedule and 
the development or expansion of interconnection between regions. 

– 2030 sees implementation of the interconnections from TAS-VIC connection 
via Marinuslink, and VIC-SA interconnector’s planned growth, and growth of 
the SA-NSW Project EnergyConnect line, expanded from the Base Case.

– In 2035 the higher demands on Victoria begin to create a price spike that is 
then mitigated in 2035 by expansion of the VIC-SA interconnector and the 
growth of storage in the southern states.

– Tasmania becomes an exporter through the latter part of the horizon and is 
more closely tied to the prices on the mainland, giving the state an uplift in 
pricing.

• Growth of renewables continuing into the late 2040s sees a slow decline in 
pricing as the larger scope of the network reduces volatility and increased 
storage improves ability to respond to shortages.

• It is important to note that these are wholesale electricity prices and do not 
capture other elements of the electricity cost stack, such as network costs, retail 
costs, or jurisdictional scheme costs.

*Chart shows time weighted average prices.

Wholesale prices under the Renewables Superpower scenario are not substantially 
different to those under the Base Case across the modelled horizon

NEM modelling | Average price impacts

Impact of network augmentations and flexible demand Difference in average prices*- Renewables Superpower vs Base Case
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South Australia

*All monetary terms here are real 1 Jan 2025 Australian dollars.

The average difference in within-day prices shrinks as network and storage buildout 
smooth prices, and flexible electrolyser load plays a greater role.

NEM modelling | Intraday Prices
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NSW has the highest price volatility over a day, in line with 
its position as the state with the highest overall demand.
Prices reach a mid-day high point in the early 2040s, while 
peak period prices tend to decline over the horizon as 
firming and storage develop.
South Australian prices see the largest ongoing change in 
shape at the peak period as the demand share of baseload 
power declines and flexible electrolyser load grows.

Tasmania’s high storage availability in 2030 pushes prices 
down before rising again as interconnection grows.

Summary
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Meeting green export 
potential in the WEM
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Modelling methodology

• Consistent with the NEM modelling approach, the WEM has been modelled 
under a Renewables Superpower scenario as well as the central Base Case. The 
latter adopts a central view on demand and limited green industry growth.

WEM

• WEM Base Case demand projections reach 65 TWh by 2050, increasing from 25 
TWh in 2025.

• There is significantly greater demand projected under our Renewables 
Superpower scenario, increasing to almost 160 TWh by 2050, a 250% increase 
on the Base Case projections.

• Almost all the additional demand is from electrolyser build in the WEM, to 
service green iron production and other H2 markets. The H2-DRI facilities use a 
relatively small amount of electricity directly and are only about 2% of additional 
demand in 2050.

The green export industries will increase electricity demand significantly across the 
WEM compared to the Base Case scenario

WEM modelling | Electricity market demand growth

Changes in demand WEM Total Demand
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Plant Capacity (MW) Commissioned (FY) Retirement (FY)

BW1_BLUEWATERS_G2 217 2008 2028

BW2_BLUEWATERS_G1 217 2008 2028

COLLIE_G1 318.3 1999 2028

MUJA_G5 195.8 1967 2023

MUJA_G6 195.8 1967 2025

MUJA_G7 212.6 1967 2030

MUJA_G8 212.6 1967 2030

In the WEM, we have kept the Renewables Superpower scenario coal closure 
schedule aligned to the Base Case, which is already ambitious

WEM modelling | Coal plant closures

• State owned coal plants are retired based on government announcements, 
whilst Bluewaters is assumed to close in FY 2028

• There are five operational coal units in the SWIS, following the closure of Muja 
G6 in April 2025. The five remaining units make up ~1.2 GW of the capacity mix. 
Coal has typically provided between 30% to 43% of the generation mix over the 
past five years.

• The WA government has announced the closure of all government owned coal 
plants by 2030, with an aim to be replaced by renewables and storage.

• Bluewaters, the only privately owned coal plant in the SWIS, is assumed to be 
unavailable from 1 October 2027 in the ESOO 2025, due to the high risk of failing 
to secure new coal supply contract after government support for Griffin Coal 
ceases in June 2026.

Coal capacity closed since 2023 Commentary
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• The rate and nature of the build-out of new renewables is driven by technology 
costs and energy market revenues. 

• The Renewables Superpower scenario builds out 18 GW more solar capacity, 15 
GW more wind capacity and 19 GW of additional battery capacity than in the 
Base Case, by 2050. This is 2.4 times the total installed capacity in the Base Case.

• The additional flexible load from electrolysers competes against battery storage 
and gas peakers as a flexible demand source, resulting in a net decrease in 
battery and gas dispatched generation.

Peak capacity targets in the Reserve Capacity Mechanism drive storage build

• The market design of the WEM differs to the NEM, including that it includes a 
Reserve Capacity Mechanism (RCM). The RCM is designed to ensure there is 
sufficient capacity to meet peak demand and ensure a reliable electricity system 
by providing an additional revenue stream to market participants. 

• There are two products available under the mechanism and these are based on 
the balance of Peak and Flexible supply and demand. 

• RCM revenues are the key driver for additional investment in dispatchable 
capacity.

• Under the Renewables Superpower scenario, the additional 24 GW of peak 
demand by 2050 incentivizes additional storage build via the RCM and increased 
peak capacity requirements.

• Under Baringa's projections, batteries are derated in the RCM based on their 
availability over 8 hours. This results in 8-hour BESS build to maximise RCM 
revenues.  Under the Renewable Superpower scenario, this new storage 
development will include 7.7 GW of installed battery capacity by 2035, rising to 
24.6 GW by 2050

A combination of both solar (large-scale and rooftop) and onshore wind is needed to 
meet the additional demand

WEM modelling | Capacity and generation

Capacity and generation

Capacity Change - Renewables Superpower vs Base Case

Generation Change - Renewables Superpower vs Base Case
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In our model, hydrogen electrolysers are highly flexible and operations reflect price 
signals in the market

WEM modelling | Flexible demand assumptions

Electrolyser Load Factor 
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• Most of the hydrogen electrolyser build out is expected to be Proton Exchange Membrane electrolysers, which are capable of ramping up and down quickly (assumed to be 
highly flexible, but not fully flexible). 

• Due to market price signals, with lower prices during solar hours and the flexibility of the electrolysers, average intraday electrolyser load and average intraday prices are 
inversely correlated as shown in the graphs on the right.

• Over the horizon, as increasing capacity of new solar generation is built, the electrolysers can increasingly take advantage of low-price periods in the middle of the day and 
reduce the proportion of their load across higher-priced evening peaks. This flexible behaviour reduces the price impacts of increasing electrolyser load on the WEM.

• The assumed minimum utilisation rate required for electrolysers to be economical declines across the modelling horizon due to improving commercial conditions. The 
relationship between average electrolyser utilisation and average daily price is shown in the graph to the left.

Electrolyser behaviour

Average intraday electrolyser behaviour, 2040 
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• The South West Interconnected System (SWIS) supplies electricity to over 1.2 
million Western Australian households, and the network consists of nearly 8,000 
km of transmission lines that span from Geraldton to Albany and from Perth to 
Kalgoorlie. This is the network on which the WEM operates.

• We implement a zonal representation of the SWIS, which serves to better capture 
network constraints and renewable resource availability.

• Our zonal representation includes the following zones:

– Northern Region: Mid West (MW)

– Metro Region: Metro (M), Metro North (MN) and Metro South West (MS)

– Eastern Region: East Country (EC), Mid East (ME) and Eastern Goldfields (EG) 

– Southern Region: South East (SE) and South West (SW)

• The boundary of each transmission network zone is based on the existing power 
transfer limit between each zone, with future increases aligned to augmentations 
identified in the SWIS Demand Assessment and SWIS Transmission Infrastructure 
Planning Update.

• Each zone has distinct renewable generation profiles and connection costs.

• Under the Renewables Superpower scenario, most of the additional demand in the 
WEM is from electrolyser build out to service green iron production. The H2-DRI 
facilities use a relatively small amount of energy directly and are only about 2% of 
additional demand in 2050.

• In our modelling, these electrolysers are located in the MS and MW region,  
corresponding to the Kwinana and the Oakajee Area. Two potential strategic 
industrial areas identified by the WA government for hydrogen development.

We have modelled the SWIS with a zonal representation consisting of nine distinct 
zones, which captures key network constraints and renewable resource availability

WEM modelling | WEM system representation

The South West Interconnected System Baringa SWIS Zonal Presentation 
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Significant transmission network investment is required in the SWIS

WEM modelling | Inter-zonal transmission limits

Transmission overview 

• The level of transmission augmentation taking place in the SWIS have been 
highly uncertain, with the SWIS Demand Assessment (SWISDA), SWIS 
Transmission Planning Update, and Western Power’s 2024 Transmission 
System Plan, all providing limited or conflicting detail. 

• In September 2025, a SWIS Transmission Plan was published which provides a 
more granular level of detail on forthcoming network development.

• The Base Case, which was developed ahead of the September 2025 
publication, implements the SWISDA and the SWIS Transmission Planning 
Update potential augmentations with significant delays.

• The Renewables Superpower scenario requires significant network 
augmentations beyond the level outlined in the Base Case to allow for the 
connection of new generation to serve rising demand. 

The key augmentations in the Renewables Superpower scenario are:

• Bringing forward 800 MW of network augmentations between the Southern 
and Metro Network by 2036.

• Strengthening the network from the Perth Metropolitan area to both North 
and South:

• North: additional 800 MW by early 2040s. 

• South: additional 2 GW by early 2040s and an additional 2.5 GW by 
the mid 2040s.

• Additional 400 MW of transmission capacity between Metro East and East 
Country.
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• Compared to Base Case projections, the SWIS is projected to have higher prices 
in the near term under the Renewables Superpower scenario, as gas generators 
are required to run harder to address the additional demand driven by hydrogen 
electrolysis.

• In the medium term, a combination of an increased proportion of flexible 
demand and additional network augmentations result in lower time-weighted 
average (TWA) prices by reducing total curtailment. 

• From 2047, prices begin to increase again as increasing demand results in more 
frequent line congestion. This could be alleviated with further network 
augmentations. 

• It is important to note that these are wholesale electricity prices and do not 
capture other elements of the electricity cost stack, such as network costs, retail 
costs, or jurisdictional scheme costs, or the costs incurred by the Western 
Australian Government in funding network infrastructure directly and facilitating 
uniform electricity pricing.

Consistent with the NEM, wholesale prices in the WEM are not substantially different 
between the Renewables Superpower and Base Case scenarios

WEM modelling | Capacity and generation

Impact of network augmentations and flexible demand TWA price delta - Renewables Superpower vs Base Case
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Meeting green export 
potential in the NWIS
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• We have not modelled the outcomes of a competitive electricity market 
transition in the NWIS within this project. However, given the integral role of the 
region in Australia’s green export future as modelled under the Renewables 
Superpower scenario, we have undertaken a high-level assessment of the 
indicative renewable generation and storage required to deliver the additional 
flexible electricity demand.

• Wind and solar generation capacity factors are expected to be high in NWIS due 
to its geography:

– Wind farms will benefit from strong onshore easterly winds with average 
capacity factor expected to be approximately 41%. 

– Solar farms will benefit from strong sunshine year-round due to the 
proximity to the equator with average capacity factors expected to be 
approximately29%

• Indicatively, the portfolio of generation and flexibility required in the NWIS is:

– c.70% of total generation capacity is wind

– c.30% of total generation capacity is solar

– Energy storage capacity will be optimised to shift the average excess supply 
of renewable energy during the day to times with excess demand

– Electrolyser demand has flexibility to turn up and down based on the 
renewable generation profile, with the minimum annual capacity factor 
constrained by expected commercial limitations. 

• To model the renewable generation build out required to meet the electricity 
demand for green iron production, we have assumed that the production chain 
and H2-DRI process, as a whole, will have significant flexibility.

To meet green iron electricity demand, over 100 GW of installed wind, solar and 
storage capacity will be needed in the NWIS by 2050

Meeting green export potential in the NWIS | Renewable and storage build out
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Policy to unlock this 
potential
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Unlocking our green export potential presents a huge opportunity for investment in 
the electricity sector, but will require a clear plan and coordination

Policy to unlock this potential | Key insights

A national roadmap underpinned by enduring implementation policies is needed, as a priority, to provide certainty of 
green industry ambition, define the roles of different regions, and provide direction for energy system plans.

Projected electricity demand for green export production is manageable with timely and coordinated investment in 
generation, firming, and transmission capacity.

South Australian green export projects can catalyse NEM-wide renewable investment, if supported by significant 
transmission network expansion.

Centrally planned electricity infrastructure in the North-West Interconnected System is key to unlocking regional green 
industry potential.

Government has a role to play in forward planning and coordination of the labour, resources and equipment required 
to efficiently deliver the transition concurrently across regions and markets. 
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Policy to unlock this potential | Key insights

A national roadmap is needed to align green industry ambition with energy system delivery.

A national plan to grow green industries

• The Australian Government and a number of state governments have recognised the potential opportunity for Australia to be a leader in low carbon 
exports and have sought to drive economic growth by unlocking future-focused industries. Australia’s broader commitment to decarbonise the economy 
was reinforced in September 2025 with the announcement of its 2035 emissions reduction target and publication of high-level sectoral plans. These plans 
included an objective to grow “new industry opportunities in green metals, green chemicals, clean energy manufacturing and other areas of comparative 
advantage.” as well as reducing emissions from existing processes.

• While the high-level ambition is indicative of intentions, this will not on its own drive growth of green industries nor unlock the investment in electricity 
infrastructure, other enabling infrastructure or workforce required to enable these industries.  It also does not yet provide any certainty around the regions 
in which the future green industries are expected to be unlocked, and so cannot meaningfully support community, economic and workforce planning.

• A clear plan for growth of specific green industries, potentially delivered as a nationally agreed Roadmap, is critical to providing clarity and certainty on the 
intended green export industry ambition, including when and where this is expected to be developed. Further, the plan will need to be underpinned by a 
suite of enduring policies and programs to effectively and sustainably support innovation, investment and industrial growth. A plan without the policies to 
deliver it will not provide the necessary certainty to facilitate real investment.

• With a clear plan and policy levers in place to support green industries, electricity system plans in the NEM and WEM have the potential to incorporate the 
associated electricity demand within their respective ‘central’ scenarios and to set out efficient pathways to deliver the necessary generation, storage and 
network investment. Translating a clear national green industry plan into ‘central’ electricity system planning scenarios is imperative to supporting the 
required electricity sector investment to come forward when and where needed in a coordinated manner.

Advocating for global decarbonisation

• The future viability of Australian green exports hinges on global demand for green products emerging as our international trading partners collectively seek 
to decarbonise their economies. Our analysis is based on a Paris-aligned transition globally and we see that export opportunities emerge as all countries 
increasingly seek to reduce emissions and phase out higher emissions products in favour of green alternatives. 

• Alongside developing a plan for green export industries in Australia, there is a complementary role for the Australian Government to play in advocating for 
international decarbonisation which will ultimately result in demand for these products. 
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Policy to unlock this potential | Key insights

Our analysis considered the electricity sector requirements of meeting the significant growth in electricity demand needed to produce ambitious volumes of 
green iron, green aluminium and green ammonia for export. We found that a substantial uplift in generation and storage volumes is required in each the 
NWIS, the NEM and the WEM to unlock Australia’s green export potential. 

Electricity market modelling across the NEM and the WEM has demonstrated that this volume of additional demand for clean electricity can be supplied in 
each of the markets without ‘breaking’ them or preventing ambitious domestic decarbonisation. This is an achievable level of demand growth if managed 
with timely and coordinated investment. 

Electricity system planning must align with national plans and policies for green exports

• If a clear green exports plan is set by government along with robust (legislated and funded) policies to deliver the pathway, the entities with responsibility 
for electricity system planning (AEMO in the NEM along with state governments, and various entities in the WEM) will be either required or likely to embed 
the associated electricity demand into their respective ‘central’ scenarios for planning. 

• This will allow for the centralised identification and publication of the optimal network, generation and storage investment required to deliver the green 
export industries in each market, when and where government expects they will develop. 

• A strong policy framework will continue to be important in ensuring that enabling infrastructure identified in central plans – such as transmission network 
infrastructure – triggers development work, investment decisions and delivery of the projects in the timeframes required. 

Market design should support the market entry of the technologies we need

• While the current electricity market designs in the NEM and WEM can bring forward most of the required new generation and storage capacity, additional 
government programs to support market entry can also play an important role in providing certainty of the timing, volume and nature of new projects. This 
is particularly true in the earlier years as coal is exiting, noting the need for replacement generation and storage capacity to enter the system ahead of coal 
generators closing, which the market itself does not naturally incentivise.

• The introduction of a robust Renewable Energy Guarantee of Origin (REGO) scheme will also play an important role in enabling renewable energy resources 
to create value from their green generation, and likewise the REGO scheme is expected to be important to the establishment of green industries more 
broadly.

Projected green export demand is manageable with timely investment in generation, firming, and transmission capacity.
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Policy to unlock this potential | Key insights

South Australia’s iron ore deposits, renewable energy potential, and early government ambition for green industry growth, contribute to SA  hosting a 
significant portion of the new green industries modelled to be developed in the NEM under the Renewables Superpower scenario. This industrial growth is 
largely for the production of green iron, which introduces a substantial additional, flexible, electricity load from electrolysers.

While a large portion of the electricity demand sits on the SA grid, our Renewables Superpower electricity market modelling finds that the new generation 
and storage required to meet this load efficiently does not sit in SA alone. Instead, the new load in SA is found to unlock investment in all other regions of the 
NEM.

Market-wide whole-of-system planning should be prioritised over disparate state-level planning

• Our analysis found that enhanced interconnection between NEM regions will be critical to most efficiently unlocking new generation and storage in the 
NEM to meet the electricity requirements of SA’s emerging green iron industry. 

• The largest and one of the earliest interconnector expansions in our Renewables Superpower scenario is between SA and NSW, however the model finds 
that all other interconnectors must also be upsized over the modelled horizon to tap into resources across the east coast. 

• Effective market-wide whole-of-system planning is critical to identifying the timing and scale of interconnector upgrades, and other enabling infrastructure, 
required to efficiently supply the growing demand in SA and across other regions. The recent shift towards state-level network planning risks not efficiently 
delivering on the needs of the market overall and would see some states not tapping into the investment opportunity.

Improvements to the timeliness of network development should remain a priority

• Intra-regional transmission investment is likewise critical to enabling the green export future. In the NEM, our Renewables Superpower scenario did not 
assume new REZs were established, but did assume the network transfer capacity in each REZ (which determines the volume of generation which can 
connect and be exported from the REZ) is increased to accommodate a greater volume of wind and solar.

• Currently, in both the NEM and WEM, governments are working to improve the network planning, investment and development arrangements to enable 
faster network development and ultimately a faster transition. Getting these settings right in the near-term will be important to ensuring that future grid 
expansion requirements can be delivered and Australia’s green export potential unlocked.

SA green export projects can catalyse NEM-wide renewable investment, if supported by timely transmission expansion.
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In the NWIS, coordinated electricity infrastructure will help to unlock green potential.

Policy to unlock this potential | Key insights

The north-west region of Western Australia (NWIS) has the potential to be a major producer of green iron in the future, given the sizeable iron ore deposits, 
strong renewable energy potential and proximity to export markets in east Asia, among other assets.

Over the last few years, governments have begun to focus efforts on plans to decarbonise the electricity supply in this region and to develop a more 
coordinated approach to electricity infrastructure, noting that much of the infrastructure in the region currently is privately held.

The WA Government has established a Pilbara Energy Transition (PET) Plan and several stakeholder engagements to enable and accelerate the build out of 
shared “common-use” transmission infrastructure. Their overarching goal is to decarbonise the regions as soon as possible and the state’s allocation of the 
Rewiring the nation fund (administered by the Clean Energy Finance Corporation) will be made available to any projects designated as Priority Projects.

Unlocking the green export potential in this region will require a substantial increase in wind, solar and storage infrastructure as well as the transmission 
network infrastructure required to facilitate this capacity. This should add weight to the need for a coordinated system, as efficiently delivering and utilising 
this infrastructure is likely to require a more coordinated approach to investment and delivery.
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Policy to unlock this potential | Key insights

Our analysis found that green industry electricity demand and the need for new generation, storage and network infrastructure are expected to increase 
concurrently across the NWIS, WEM and NEM over the forward horizon under a Renewables Superpower scenario. Developing new green industries and 
delivering the necessary electricity infrastructure at the projected scale across regions in parallel will require thoughtful forward planning by governments at a 
national level to ensure the labour, resources and equipment requirements can be met and managed efficiently. 

• The challenge of skilled labour constraints has already been acknowledged by governments at state and national levels. For the electricity sector, state 
governments have already allocated investment and resources towards training and employment programs that align with the needs of a growing 
renewable energy sector. Following the development of a national roadmap for green export industries, governments will need to revisit these programs at 
a national level to identify and plan for the substantially larger labour requirements required to unlock green industries, to manage constraints nationally, 
and to tap into the employment opportunity this growth represents.

• There may be a role for the Australian Government to play in the coordination of electricity infrastructure supply chains and procurement to leverage 
economies of scale and most efficiently secure the equipment needed for the concurrent electricity system growth across the east and west coasts. 

• At Australian or State Government levels, coordination will be required to ensure the timing and nature of green export industry growth and related 
electricity infrastructure development are aligned with development of enabling infrastructure like ports, roads and rail. Further, proactive planning and 
coordination on the basis of a national roadmap can help to alleviate impacts on infrastructure in host communities, including local roads, water, waste and 
social infrastructure like housing. 

Government can play a role in forward planning and coordination of labour, resources and equipment for the transition.
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Appendix

Modelling methodology, inputs and assumptions
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Appendix | Electricity market models

Baringa draws upon existing models for the NEM and WEM, which are highly 
regarded in the market

NEM market modelling overview WEM (SWIS) market modelling overview
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Inputs

Appendix | Baringa’s Global Transition Model

The Global Transition Model ('GTM') allows us to analyse pathways for global energy 
production, conversion and use

Global fossil energy resource Global energy demand drivers Greenhouse gas accountingTechnology trends

Outputs
Energy production, conversion, use Investment volumesInfrastructure deployment Technology deployment

• Developed to analyse pathways for global energy production, conversion and use
• Optimises across regions, time frames, energy vectors and technologies to find the least cost pathway that delivers a given GHG trajectory
• Assesses trade-offs between competing solutions in all major energy using economic sectors to provide self-consistent transition pathways

Global Energy Transition Model

Global coverage, 16 sub-regions 2025 to 2050 >1 million data points
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• The GTM provides an internally consistent, holistic and technology-rich view of 
how the energy system, its costs and broader emissions will evolve over time as 
part of the climate transition reflecting key technology and resource choices.

• Least cost, multi-period, multi-region linear optimisation with perfect foresight 
ensure all exogenous Energy Service Demands are met and Supply/Demand are 
balanced across the entire energy system, whilst meeting all supplementary 
constraints

• Objective Function: minimize total discounted energy system costs across the 
pathway (technology CAPEX + OPEX, product costs, transmission costs, GHG 
costs)

• Decision variables: on resource use, technology build and operation (including 
storage), and product transmission (between regions)

• Constraints: Supply/Demand balancing, product use, GHG release, max/min 
technology build, technology operation, Security of Supply 

*These emissions are not optimised under the model and are based on NGFS P3 scenarios

The GTM is a global energy system optimisation model, with an objective to minimise 
system cost under climate change transition scenarios

Appendix | Baringa’s Global Transition Model

• Our Base Case is Baringa’s Paris Aligned scenario – a 1.8 degrees global 
alignment  based on emissions reduction stated by IPCC AR6.

• To achieve this pathway we assess the deliverability of government policy 
commitments by capturing the global influences across macroeconomic, 
geopolitical and policy changes which impact on the course of the energy 
transition across different sectors​

• Our model applies the assessed policies in the GTM in the form of quantitative 
constraints.

Australian green industries

• While the Australian economy decarbonizes in line with the global 1.8 degrees 
pathway, this scenario has limited green export quantities from Australia.

• Electricity demand from relevant industries such as green iron, green aluminum 
and hydrogen production do increase considerably across the horizon.

• However, these quantities are for domestic consumption as they are not price 
competitive on international export markets.

• Under this scenario the model optimizes decarbonization of these industries 
across the world through different supply chains which are found to be the least 
cost options.

Objective and methodology Base Case scenario

Sectors Outputs Use

o Energy 
transformation and 
infrastructure

o Energy Supply
o Buildings
o Industry
o Transport
o Non-energy GHG 

emissions*

• Emissions
• Energy demand / supply
• Technology deployment
• System costs
• Evolution of energy 

prices
• Carbon prices (where a 

GHG cap is imposed)

- Primary outputs of 
the transition 
scenario
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This report is confidential and has been prepared by Baringa Partners LLP or a Baringa group company (“Baringa”) for Baringa's client (“Client”) and has been designed to meet the 
agreed requirements of Client as contained in the relevant contract between Baringa and Client. It is released to Client subject to the terms of such contract and is not to be disclosed in 
whole or in part to third parties or altered or modified without Baringa's prior written consent. This report is not intended for general advertising, sales media, public circulation, 
quotation or publication except as agreed under the terms of such contract. Information provided by others (including Client) and used in the preparation of this report is believed to be 
reliable but has not been verified and no warranty is given by Baringa as to the accuracy of such information unless contained in such contract. Public information and industry and 
statistical data are from sources Baringa deems to be reliable but Baringa makes no representation as to the accuracy or completeness of such information which has been used without 
further verification. This report should not be regarded as suitable to be used or relied on by any party other than Client unless otherwise stated in such contract. Any party other than 
Client who obtains access to this report or a copy, and chooses to rely on this report (or any part of it) will do so at its own risk. To the fullest extent permitted by law, Baringa accepts no 
responsibility or liability in respect of this report to any other person or organisation other than Client unless otherwise stated in such contract. If any of these terms are invalid or 
unenforceable, the continuation in full force and effect of the remainder will not be prejudiced. Copyright © Baringa Partners LLP 2025. All rights reserved.
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