
 

 

 

 

  

The New Aluminium Cost Curve:  

Why Carbon Intensity Will Define Australia’s 

Export Competitiveness 
As carbon intensity becomes a cost driver and a market access requirement, aluminium exporters must rethink 
supply chains, energy inputs, and customer strategy. Here’s what CEOs need to know to stay ahead. 
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About Aranca 

Aranca is a global research, analytics, and advisory firm 

that helps organizations make informed, future-ready 

decisions with conviction. For over 20 years, we have 

partnered with businesses, investors, and policymakers 

to address their most critical strategic, commercial, and 

operational challenges. 

We serve a truly global client base - from Fortune 500 

corporations and global institutions to mid-size industry 

leaders and emerging innovators across Japan, the 

Middle East, Europe, the United States, and India. Across 

each engagement, our goal is consistent: enable clients 

to grow, anticipate disruption, and build durable 

competitive advantage. 

Our multidisciplinary teams bring together deep sector 

knowledge, advanced analytics, and a challenger 

mindset to deliver insight that is actionable, unbiased, 

and forward-looking. We work collaboratively with 

clients across all levels of their organization, ensuring 

outcomes that are grounded, credible, and aligned with 

long-term value creation. 

As sustainability and energy transition reshape global 

industry, Aranca plays an active role in helping clients 

decode emerging technologies, navigate regulatory 

shifts, and build resilient pathways in hard-to-abate 

sectors such as hydrogen, green metals, renewables, and 

carbon markets. 



A New Era Where Carbon Shapes 

Trade 

The global trading landscape is shifting rapidly. Carbon 

intensity, once a technical sustainability metric, is now 

becoming a core determinant of market access, pricing 

power, and long-term competitiveness. Nowhere is this 

more visible than in the European Union’s Carbon Border 

Adjustment Mechanism (CBAM), the world’s first major 

attempt to place a border price on emissions embedded 

in imported goods. 

For Australia, one of the world’s most resource-rich 

economies, this shift represents both a challenge and a 

once-in-a-generation opportunity. Australia exports 

large volumes of iron ore, alumina, aluminium, critical 

minerals, and semi-processed metal products. Many of 

these materials ultimately enter Europe indirectly 

through Asian manufacturing hubs. 

CBAM: Turning Carbon into a Trade 

Variable 

CBAM is designed to level the playing field between 

European manufacturers (who already pay for 

emissions under the EU Emissions Trading System) and 

foreign exporters who previously did not face an 

equivalent carbon cost. By assigning a comparable 

carbon price to imported goods, the EU ensures that 

high-emission producers can no longer undercut 

cleaner European competitors simply because their 

home markets lack similar climate regulations. 

In CBAM’s transition phase from 2023 to 2025, importers 

must report embedded emissions for covered goods 

(iron, steel, aluminium, cement, hydrogen, fertilizers, 

electricity). The definitive regime commences in 2026, 

where importers must begin purchasing CBAM 

certificates to cover these emissions. By 2030, CBAM is 

expected to expand in scope toward downstream 

sectors including automotive, machinery, consumer 

goods, packaging, and construction products, further 

supporting Europe’s decarbonizing strategy. 

 
1 “Demand for lithium is expected to rise rapidly in the future, and Australia has a unique opportunity to make the most of it,” Mckinsey & Company, 9 

June 2023 

Australia’s Indirect Exposure 

Australia exports relatively small volumes of finished 

aluminium and steel directly to Europe, but the primary 

exposure comes from iron ore shipped to Asia, which is 

then converted in steel and ultimately exported to 

Europe. Similarly, alumina is also shipped to Asia, 

where it undergoes a fossil fuel-powered smelting 

process, and then inducted into the EU supply chains. 

Further, critical minerals mined in Australia are used in 

EVs, batteries, wiring, transformers, and machinery are 

also destined for the EU.1 

In effect, CBAM influences entire global supply chains, 

not just direct import lanes. This means Australia must 

prepare for the competitive implications of carbon-

linked trade even if direct exports to Europe appear 

limited. Indirect exposure through Asian processing 

hubs means that Australian commodities could 

effectively inherit a “carbon penalty” before reaching 

the EU market. As CBAM tightens and expands to 

downstream products, the carbon intensity of 

Australia’s upstream materials will increasingly 

determine their market access and pricing power.  

Europe’s Rising Demand for Green 

Aluminium 

Europe is undergoing the world’s most aggressive 

industrial decarbonization shift. Large industrial buyers 

now procure materials based on certified carbon 

intensity, not just cost. The shift is driven not only by 

CBAM, but also by tightening EU Emissions Trading 

System (EU ETS) carbon prices, mandatory product-

level disclosures under the Corporate Sustainability 

Reporting Directive (CSRD) and European Sustainability 

Reporting Standards (ESRS), forthcoming Ecodesign for 

Sustainable Products Regulation (ESPR) rules, and OEM 

procurement policies that require independently 

verified EPDs, LCA data, and guarantees of renewable 

power. Together, these mechanisms make carbon 

intensity a primary determinant of market access and 

supplier selection. 



 

 

 

  

CBAM changes the 

ground rules:  
The carbon profile of exported materials will 

matter as much as their cost, grade, or 

reliability. 
 



Automotive Sector 

The automotive industry, accounting for the region’s 

7% GDP, is steadily progressing on the road to 

decarbonization.2 European automakers are rapidly 

tightening carbon requirements with several 

European automotive giants making multi-year 

commitments for usage of verified low-carbon 

aluminium. The metal produced for Mercedes at 

Norsk Hydro's Aardal on Norway's coast generates 

only 3 kg of CO2 emissions per kilogram of aluminium 

produced compared with a global average of 16.7 kg.3 

The BMW group, in order to reduce co2 emissions in 

its supply chain has partnered with Canada’s Rio 

Tinto’s hydro-powered operations to reduce 70% of 

its emissions.4 Volvo, Volkswagen, Stellantis have 

already signed offtake agreements and MOUs 

towards decarbonizing their supply chains, aiding in 

EU’s net zero goals.5 6 7 

Further, The EU’s CBAM regime and related low-carbon 

supply requirements mean that EV platforms, battery 

housings, crash structures and high‐strength alloys 

must meet strict cradle-to-gate carbon limits. In 

addition, several OEMs now specify ≤4 tCO₂ per tonne as 

a procurement threshold for primary aluminium. 

Grid Infrastructure and 

Electrification 

The EU’s accelerated energy transition requires a 

massive expansion of the electricity transmission 

network. Under REPowerEU, Europe must add tens of 

thousands of kilometers of new high-voltage lines by 

 
2 “A new ‘ERA’: An action plan for the European automotive industry,” McKinsey & Company, 8 September 2025 
3 “Mercedes cuts EVs' environment footprint with low-carbon aluminium,” Reuters, 29 September 2025 
4 “70 percent less CO2: BMW Group plans to source aluminium from sustainable production in Canada from 2024,” BMW Group, 21 February 2023 
5 “Stellantis and NioCorp Sign Rare Earth Offtake Term Sheet in Support of Stellantis’ Commitment to Reaching Carbon Net Zero by 2038,” Stellantis, 6 July 

2023 
6 “Volvo Group and Rio Tinto partner for low-carbon materials supply and pilot sustainable autonomous hauling solutions,” Volvo Group, 13 September 

2022 
7 “Volkswagen Group and Salzgitter AG sign Memorandum of Understanding on supply of low-CO2 steel from the end of 2025,” Salzgitter AG, 21 March 

2022 
8 “NKT signs EUR 1 billion supply agreement with Hydro for low-carbon aluminium wire rod through to 2033,” NKT, 29 April 2025 
9 “Reducing emissions thanks to low carbon aluminium,” Insight Prysmian Magazine, 2025 
10 “Nexans continues to expand its low-carbon product range, now including low-voltage cables with 10% recycled aluminum content,” Nexans, 28 April 

2025 

2030 to integrate offshore wind, utility-scale solar, and 

cross-border interconnectors. This build-out sharply 

increases demand for aluminium-intensive 

transmission cables, and in turn strengthens the need 

for low-carbon materials in order to meet system-wide 

decarbonization goals and comply with emerging 

procurement standards across member states. 

Several transmission cable manufacturers have adopted 

low-carbon aluminium for conductors. NKT has entered 

a long-term supply agreement for “low-carbon 

aluminium wire rod” from Hydro ASA.8 Prysmian, in 

order to reduce its scope 2 emissions, purchases more 

than 50% of aluminum from suppliers using renewable 

energy and 2025 onwards, the low-voltage cables from 

Nexans will have 10% recycled aluminium.9 10 

As procurement standards tighten, utilities and EPC 

contractors now impose explicit carbon-intensity 

thresholds on cable materials. Suppliers unable to meet 

verified carbon thresholds face exclusion from tender 

lists. 

Construction and Packaging 

EU Taxonomy and circularity rules are reshaping 

demand patterns in construction and packaging, 

accelerating the shift toward recycled and low-carbon 

metals, particularly aluminium and steel. Under 

Aranca’s realistic scenario, the global demand for 

certified low-carbon primary aluminium is expected to 

reach roughly 19.5 million tonnes by 2040 (see Figure 1), 

with the automotive sector alone accounting for more 

than 55% of this requirement. 



Figure 1: Global* Primary Green Aluminium Demand in Mn tonnes (2024-2040) 

 

Source: Aranca Research 
*Demand projections in Aranca’s baseline scenario cover Europe, North America, and Asia (excluding China), which collectively represent the majority 
of emerging primary green aluminium demand through 2040. 

 

Grid and construction applications are also poised for 

strong growth through 2035-2045, reinforcing a 

structural shift in procurement behavior. Europe is no 

longer buying metal; it is buying carbon footprints, and 

this transition carries direct implications for Australia’s 

export competitiveness. 

Understanding the Low-Carbon 

Aluminium Taxonomy 

The global low-carbon aluminium taxonomy has 

effectively converged on a simple benchmark: ≤4 tCO₂ 

per tonne, cradle-to-gate.11 12 This threshold, now 

adopted across the EU, UK, Canada, Japan and North 

America, reflects the performance already achieved by 

hydro-powered smelters in Canada, Norway, Iceland 

and Sweden, which consistently operate in the 2.5-4.0 

tCO₂/t range. As a result, the 4-tonne ceiling has become 

the natural global reference point used by European 

automakers, grid cable manufacturers, aircraft and 

packaging producers, LME low-carbon contracts, 

 
11 Low carbon aluminium factsheet, International Aluminium 
12 Hydro Low-Carbon Aluminium, Norsk Hydro ASA, 2025 
13 Appendix B: Summary of the Industry Sector Plan subsectors, Department of Industry, Science and Resources, Australian Government 

international financiers, green-bond frameworks and 

increasingly CBAM-aligned reporting systems. Against 

this backdrop, Australia’s position is mixed: fossil-

powered smelters operate in the 10-16 tCO₂/t range, 

gas-heavy grids sit around 8-12 tCO₂/t, while Tasmania’s 

hydro-based production can meet or even beat the 

global benchmark at roughly 4 tCO₂/t. Australia can 

compete in premium low-carbon markets, but only in 

select locations today. The emerging taxonomy is 

rapidly becoming a passport requirement for accessing 

the world’s most lucrative aluminium demand centers. 

Australia’s Exposure and Its Strategic 

Advantage 

Australia faces exposure in a decarbonizing metals 

market, largely because alumina refining still depends 

on fossil-fired calciners operating at roughly 1,000°C 

and most smelters rely on fossil-heavy grids that drive 

high Scope 2 emissions.13 Iron ore is typically converted 

into high-carbon steel in Asia before entering EU 



markets, and large volumes of scrap metal continue to 

be exported rather than used to build a domestic 

circular aluminium industry. Yet Australia also holds 

several strategic advantages that few competitors can 

match. It has some of the world’s strongest solar and 

wind resources, emerging hydrogen hubs in the Pilbara, 

Gladstone and Whyalla that align with metals 

production, deep geological basins suitable for large-

scale CCS, supportive transition policies such as the 

Safeguard Mechanism and Guarantee of Origin, and 

active inert-anode partnerships that could enable 

breakthrough zero-carbon smelting.14 15 With the right 

strategy, Australia can reposition itself as a supplier of 

low-carbon, high-value materials rather than a simple 

exporter of raw commodities. 

Technology Pathways to Decarbonize 

Aluminium 

Decarbonizing Alumina Refining 

Alumina refining accounts for 20-30% of aluminium’s 

total emissions, driven largely by calcination at 900-

1,000°C. The main pathways to decarbonize this stage 

include hydrogen-fueled or fully electric calciners 

powered by renewables, CCS applied to refinery off-

gases that are already capture-ready at 5-12% CO₂, and 

efficiency gains through high-solids digestion, waste-

heat recovery and broader process optimization. With 

access to low-cost renewables and emerging hydrogen 

hubs, Australia is well positioned to lead in hydrogen-

ready refining. 

Decarbonizing Aluminium Smelting 

Smelting emissions arise from both electricity 

consumption (typically 13-15 MWh per tonne) and the 

process CO₂ released from carbon anodes. 

Decarbonization options include clean power 

procurement through renewable PPAs or REZ 

integration, deployment of inert-anode technologies 

such as ELYSIS and HalZero that eliminate process CO₂ 

entirely, and targeted CCS on anode baking furnaces or 

captive power units. Potline redesign and efficiency 

upgrades can further lower total energy demand. Taken 

 
14 “Top 15 Wind and Solar Power Countries in 2020,” Ember, 8 July 2021 
15 “Port Bonython Hydrogen Hub to boost Australia’s hydrogen industry,” Media release: Prime Minister of Australia, 25 September 2023 

together, these pathways can drive smelter emissions 

toward near-zero. 

Green Iron: Australia’s Biggest Export Opportunity 

Hydrogen direct reduced iron (H-DRI) allows for an 80-

90% emissions reduction relative to coal-based blast 

furnaces, creating a major new export opportunity for 

Australia. Shifting from raw iron ore exports to green 

iron could significantly reduce CBAM exposure for key 

partners in Japan, Korea and Europe, while positioning 

Australia at the center of a multi-billion-dollar low-

carbon steel value chain. 

Aluminium Recycling 

Recycled aluminium delivers up to a 95% emissions 

reduction compared to primary metal. Australia 

currently exports large volumes of scrap, forfeiting 

circular value, skilled job creation and the chance to 

establish a competitive secondary aluminium export 

industry. With renewable energy zones and modern 

remelting capacity, Australia could produce circular 

aluminium that meets global low-carbon standards and 

serves premium international markets. 



Imperatives for Competing in a 

Carbon-Priced Aluminium Market 

1. Build Carbon Transparency as a Core Capability 

Australian exporters must establish full cradle-to-

gate emissions visibility using credible, auditable 

LCAs. Global buyers are no longer accepting 

averages or theoretical footprints; they require 

verified product-level carbon data to meet CBAM, 

OEM standards, and corporate net-zero pathways.  

2. Accelerate Access to Clean Power and Renewable 

Energy Zones 

Electricity is the single largest driver of aluminium’s 

carbon intensity. Securing renewable PPAs, 

engaging REZ developers, and planning long-term 

grid decarbonization pathways will be critical. Firms 

that move early to lock in clean energy supply will 

reduce exposure to CBAM costs and position 

themselves for premium green-materials contracts. 

3. Prepare for Hydrogen and CCS Integration at 

Scale 

Refining and smelting decarbonization will 

increasingly rely on hydrogen-ready heat systems 

and CCS for hard-to-electrify emissions sources. 

Companies should begin retrofitting assets, 

mapping integration points, and participating in 

hydrogen and CCS corridors to future-proof 

operations. Early alignment unlocks cost 

advantages as technologies commercialize. 

4. Develop CBAM-Ready Product Lines Across the 

Aluminium Value Chain 

Global buyers are shifting toward low-carbon value 

chains, demanding green alumina, low-carbon 

primary aluminium, and traceable recycled content. 

Exporters should create distinct low-carbon product 

classes with verified intensity levels aligned to 

international thresholds such as the ≤4 tCO₂/t 

benchmark. Doing so will secure access to fast-

growing decarbonized markets. 

 

 

5. Embed Circular Metals and Secondary Processing 

into Growth Strategy 

Recycled aluminium offers a near-term pathway to 

reduce carbon intensity and capture higher 

margins. Australia must expand domestic scrap 

collection, sorting, and secondary smelting 

capacity. Circularity not only reduces emissions but 

also strengthens resilience against global supply 

disruptions and tightening trade standards. 

6. Participate in Emerging Industrial Clusters and 

Decarbonization Ecosystems 

Hydrogen hubs, CCS corridors, and clean-power 

clusters will determine which regions gain a 

competitive advantage in producing low-carbon 

metals. Exporters should actively participate in 

regional initiatives, infrastructure planning, and 

public-private partnerships to anchor long-term 

cost competitiveness. 

7. Anticipate Global Regulatory Convergence 

Beyond CBAM 

CBAM is only the starting point. The US, UK, 

Canada, Japan, and parts of Southeast Asia are 

evaluating similar carbon-based trade frameworks. 

Australian producers must closely monitor 

regulatory shifts and prepare to meet multiple, 

region-specific standards. Proactive compliance will 

become a key differentiator in global markets. 

Carbon intensity is rapidly becoming a currency of 

global trade. CBAM- once seen as a European policy- has 

become a signal shaping procurement, financing, and 

competitiveness across entire value chains. With world-

class mineral assets, expanding renewable resources, 

and growing innovation in hydrogen and low-carbon 

processing, Australia is uniquely positioned to lead the 

next wave of green materials. 

The defining question is not whether the shift will 

happen, but how quickly Australian exporters adapt. 

Those who move early by investing in carbon 

transparency, clean energy, circularity, and industrial 

partnerships will secure premium markets, stable 

offtake agreements, and long-term strategic advantage. 

Those who delay risk being locked out of the fast-

emerging green-materials economy. 
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