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Motivation
Scrap use, climate protection, and welfare

M Scrap an essential raw material in steel making: »No steel scrap — no
steel industry« (Fraunhofer UMSICHT 2016)

M Scrap recycling reduces greenhouse gas emissions: 1.5 CO, per t
of carbon steel scrap (Broadbent 2016), 3.7-4.7 t CO, per t of
(austenitic) stainless steel scrap (Johnson et al. 2008; Fraunhofer
UMSICHT 2010)

m Positive effects beyond greenhouse gas abatement: Reduction of
air pollution, conservation of resources, ...

®m (Stainless) steel recycling saves costs of environmental damages,
generates societal welfare gains

B Positive effects of scrap use largely unknown to politics and the
general public
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Scrap Bonus
Concept, quantification, policies

B Indicator »Scrap Bonus«: Welfare gains due to a reduction in costs of climate change and local
pollution per ton of scrap used

Abatement of environmental damages due to scrap use in steel making
Economic cost savings, e.g. due to mitigated climate change

Quantification for carbon steel scrap and austenitic stainless steel scrap

®m Scrap Bonus currently not fully reflected in prices
Inefficient consumption and production decisions
Political instruments for integrating the Scrap Bonus in the price mechanism
Deriving policy recommendations
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Quantification
Abating environmental burdens by using scrap

CRADLE-TO-GATE WITH RECYCLING

— o L B Which environmental burdens are avoided by
B o o : -
S product \ using (stainless) steel scrap?
o GATE-TO-GATE
L— energy production

(including extraction)

®m Life cycle inventories quantify raw material inputs,
v Stea emissions along the value chain (cradle-to-gate)

. products
production Steelmaking processes

B Summarize them into impact categories (e.g. global

warming potential)
Recovery  Waste water Ancilliary

n ) B Compute savings due to scrap use
Saved external operations

Equivalent co-product Waste treatment .
functions

Sources: World Steel Association, Yale, Fraunhofer

1.67 t CO, per t of carbon steel scrap (= 700 |
gasoline = distance 9,000 km, Berlin-Beijing)

Emissions to air, water, land

Source: World Steel Association (2017)

4.3t CO, per t of stainless scrap (= 1,800 | gas)
Local environmental burdens (e.g. smog)
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(Social) costs of pollution
Savings due to sCrap use

B Social costs of carbon: ,change in the discounted value of
economic welfare from an additional unit of CO,-equivalent
emissions” (Nordhaus 2017)

Rising sea levels, droughts, extreme weather events, ...

Sources: climate-economic modelling studies (»Integrated
Assessment Models«)

M Estimation under (substantial) uncertainty: scenarios about social
costs of carbon based upon the scientific literature

»Lower reference«: 30 Euro per t CO,
»Medium reference«: 70 Euro per t CO,
»Upper reference«: 110 Euro per t CO,

B Costs of local pollutants from scientific literature

Average annual temperature in Germany between
1881-2017. Scale from 6.6°C (dark blue) to 10,3°C
(dark red).

Soruce: Ed Hawkins, Climate Lab Book
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Quantification
Scrap Bonus put into perspective

250 | ® Avoided environmental costs per t of steel scrap used

Q

G 200 - ] B Scrap Bonus carbon steel scrap

]

& 150 - »Lower reference«: 79 Euro pro t of scrap

s ] .

$ 100 - »Medium reference«: 146 Euro pro of scrap

5

o 5o ] »Upper reference«: 213 Euro pro of scrap

=}

. | | ‘B Scrap Bonus (austenitic) stainless steel scrap:
Lower reference Medium reference Upper reference 158 - 502 Euro pro -t Of Scrap
Scrap bonus
M Scrap use in the EU (2018): 93.8 Mio. t
Climate change  mLocal environmental impacts

Source: own calculations C02 reduction: 157 Mio. t (z Emissions of cars in

France, UK, Belgium combined)
Environmental cost savings: 7.4 — 20.0 B Euro
B Net exports of scrap from Europe: 18.6 Mio. t
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Policy Option
Integrating the Scrap Bonus in the price mechanism

Market reflects environmental cost savings due to scrap use insufficiently

Integrating the Scrap Bonus into Price Mechanisms economically beneficial

Globally coordinated CO, pricing economically optimal but (currently) not realistic
B Scrap Bonus as part of a European strategy: ongoing project commissioned by the BDSV
CO, price via the EU ETS the key instrument of climate policy in Europe
Fair competition between raw materials as well as steel (products)
R&D incentives for expanding recycling both quantitatively and qualitatively
® Labels and standards to inform consumers, better framework conditions for steel recycling

B Important role for scrap in a hydrogen economy: scrap saves electricity (costs)

\

~ Fraunhofer
IMW



Video
Introducing the »Scrap Bonus«

THE
SCRAP

BONUS

=

THE Steel Scrap Association
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https://www.youtube.com/watch?v=v2abm-ApGoc




