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Introduction h

Context

A pathway towards 1.5°C requires substantial economic, societal and technological transformations (IPCC
2018).

Technological breakthroughs and policy measures targeting energy efficiency and clean energy alone will
not suffice to deliver Paris Agreement.

All sectors require deep and immediate emissions reductions. Heavy industry (steel, cement and
chemicals) and heavy-duty transport (trucking, shipping and aviation) are responsible for around one-third
of global CO2 emissions (ETC 2018).

The decarbonisation potential of these sectors might lie in transforming linear economic models into
closed-loop industrial ecosystems and in shifting lifestyle patterns towards this direction.

The current literature and research communities are fragmented. It needs an integrated assessment of
circularity, decarbonisation, and sustainable development.



Decarbonisation modelling h

Modelling framework
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Decarbonisation modelling
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ENGAGE-Materials model
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Circular economy modelling

Modelling framework
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Circular economy modelling

Modelling framework
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Iron and steel pathways h

Figure 2.4 Regional steel production and production per capita by scenario
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Scrap availability

Home scrap 178 124
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Iron and steel pathways

Figure 2.6 Iron and steel sector direct CO; emission reductions in the Sustainable
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Scenarios h

Climate and circular economy scenarios

Scenario Climate action Circular steel action

BAU NDC STEPS (Baseline primary/secondary share)

SUSplus NDC SDS (Lower primary/secondary share) + downstream sectors
1p5 1.5C STEPS (Baseline primary/secondary share)

SUSplus1p5 1.5C SDS (Lower primary/secondary share) + downstream sectors



Results

BAU - Steel production (million USD) SUSplus - Steel production (million USD)
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Results

Steel Emissions (Primary and Secondary) (MtCOZ2) SUSplus1pb - Steel Industry Emissions (MtCO2)
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Results

GDRars Secondary production (SUSplus1lp5 wrt 1p5)
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Conclusions

There is a need to assess the role and potential of the circular economy for climate change
mitigation

Circular economy industries facilitates emission reductions and lower the economic cost of
the energy transition.

Climate policies penalising fossil fuels use and renewable power production facilitates an
early transition towards a more circular steel industry, replacing coke/iron-based steel
production with electricity/scrap-based steel production.

However, this type of steel decarbonisation is dependant on scrap availability. Long-term
scenario need to asses the role of technological changes in the steel industry (e.g.
Hydrogen, CCUS)



