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1. The TPI CentredCGC
Sectoral Decarbonisation
Approach (SDA)

The TPl CentreGs Carbon Performance assessments to
Sectoral Decarbonisation Approach (SDA). 2 The SDA translates greenhouse gas emissions targets made at
the international level (e.g. under the 2015 UN Paris Agreement) into appropriate benchmarks, against

which the performance of individual companies can be compared.

The SDA recognises that different sectors of the economy (e.g. oil and gas production, electricity
generation and automobile manufacturing) face different challenges arising from the low  -carbon
transition, including where emissions are concentrated in the value chain and how costly it is to reduce
emissions. Other approaches to translating international emissions targets into company benchmarks
have applied the same decarbonisation pathway to all sectors, regardless of these differences [1]. Such
approaches may result in suboptimal insights, as not all sectors have the same emissions profiles or face
the same challenges: some sectors may be capable of faster decarbonisation, while others require more
time and resources.

Therefore, the SDA takes a sector-by-sector approach, comparing companies within each sector against
each other and against sector -specific benchmarks, which establish the performance of an average
company that is aligned with international emissions targe ts.

The SDA can be applied by taking the following steps:

1 A global carbon budget is established, which is consistent with international emissions targets, for
example keeping global warming below 2°C. To do this rigorously, some input from a climate
model is required.

1 The global carbon budget is allocated across time and to different regions and industrial sectors.
This typically requires an Integrated Assessment Model (IAM), and these models usually allocate
emissions reductions by region and by sector according to whe re it is cheapest to reduce emissions
and when. Cost-effectiveness is, however, subject to some constraints, such as political and
societal preferences, and the availability of capital. This step is therefore driven primarily by
economic and engineering co nsiderations, but with some awareness of political and social factors.

1 In order to compare companies of different sizes, sectoral emissions are normalised by a relevant
measure of sectoral activity (e.g. physical production or economic activity). This results in a
benchmark path way for emissions intensity in each sector:

Emi ssiaons

Emi ssions +natensit
Act|V|tyy

1 Assumptions about sectoral activity need to be consistent with the emissions modelled and
therefore should be taken from the same economy eenergy modelling where possible.

2 The Sectoral Decarbonisation Approach (SDA) was created by CDP, World Resources Institute (WRI) and the World Wide Fund
for Nature (WWF) in 2015. See: https://sciencebasedtargets.org/resources/files/Sectoral -Decarbonization - Approach-Report.pdf
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1T CompaniesG recent and current emissions intensi:t
intensity is based on emissions targets they have set (this assumes companies meet their
targets). ® Together, these establish emissions intensity pathways for companies.

1T Compani esG emi ss iwaysaredomparedwstti each otlperaandwith the relevant
sectoral benchmark pathway.

SAlternatively, companiesG future emissions intensity could be
business strategy and capital expenditure plans.



2. Applying the SDA to the
steel sector

2.1. Deriving the benchmark path  ways

The TPICentre evaluates companies against benchmark path ways, which translate the emission
reductions required by the Paris Agreement goals into a measurable trajectory at the sectoral level. For
each sector benchmark path, the key inputs are:

1 Atimeline for greenhouse gas emissions that is consistent with meeting a particular climate target
(e.g. limiting global warming to 1.5°C) by keeping cumulative carbon emissions within the
associated carbon budget .

1 A breakdown of this economy -wide emissions pathway into emissions from key sectors (the
numerator of sectoral emissions intensity), including the sector in focus

1 Consistent estimates of the timeline of physical production from, or economic activity in, these key
sectors (the denominator of sectoral emissions intensity).

We previously assessel steel companies based on our Carbon Performance Methodology published in
March 2022 [ 2]. The methodology derive d three emissions intensity benchmarks (National Pledges, Below
2°C and 1.5°C) using inputs from the International Energy Agency (IEA), via its biennial Energy Technology
Perspectives (ETP)reports, World Energy Outlook (WEOQO) reports, and its Net Zero by 2050 report [3€7].

However, there is a systematic difference between the emissions intensity of primary and secondary

steel making, which investors may wish to take into
the low-carbon transition. Specifically, because the emissions intensity of primary steelmaking is higher

than secondary steelmaking, a combined benchmark that includes all steelmaking may be excessively

strict when applied to a pure primary steelmaker and excessively lenient when applied to a pure primary
steelmaker. This issue remains for steelmakers that make a mix of primary and secondary steel at a

proportion that differs significantly fr om the global average, which is represented in the combined
benchmarks.

Therefore, under this new methodology, we providesu ppl ement ary &splitG emi,ssi
which separately evaluat e the alignment of primary and secondary steelmaking.

In order to derive the split benchmarks, detailed data on emissions and production by different technology

types are needed. As these are not available from our primary data source (the IEA), we use the Mission
Possible PartnershipGs (MPP) St e+TSMpasoutr new soldiae afisteel t i 0
emissions and production data. The STSTSM is an agentbased simulation model, in which production

and emissions mitigation decisions are made at the level of individual steel plants. This model evaluates

the potential technological, economic , and carbon impacts associated with the transition of over 700

steel plants across 12 geopolitical regions towards net zero production [8]. The MPP scenarios comparable

to TPI Gs Nat i on &QandPLI5°€ bemahrearks @eeBaseline, Pech Moratorium and Carbon

Cost, respectively. The scenarios are considered to be consi s
of consistency between the associated carbon budgets ( seeFigure 2.1).

Overall, as discussed in detail in our July 2023 discussion paper,4the SFSTSM mod e | roughly
data on critical assumptions such as the share of secondary steel production. Most importantly, the

cumul ative carbon budgets of MPPGs hl&hocwear khaocefBl
previous IEA based benchmarks, making it consistent with e indeed slightly more ambitious than ethe
steel carbon budget-widemodehe | EAGs economy

4 TPI Centre Carbon Performance assessment of steelmakers: Discussion Paper July 2023
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Figure 2.1 Comparison of cumulative carbon emissions in the IEA and MPP scenarios.
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The MP P @k is used to derive three emissions intensity benchmarks , consistent with the cumulative
carbon budget of IEA scenarios,against which companies are evaluated:

1. A National Pledges scenario, which is consistent with the global aggregate of emissions reductions
related to policies introduced or under development as of mid -2023. According to the IEA, this
scenario does not take for granted that all government targets will be achieved. Instead, it takes a
granular, sector -by-sector look at existing policies and measures. This scenariogives a probability
of 50% of holding the global temperature increase to 2.4°C by 2100[9] .

2. A Below 2°C scenarig which is consistent with the overall aim of the Paris Agreement to limit
warming, albeit at the lower end of the range of ambition. This scenario gives a probability of 50%
of holding the global temperature increase to 1.7°C by 2100[9] .

3. A 1.5°C scenario, which is consistent with the overall aim of the Paris Agreementto hold Gt h e
increase in the global average temperature to well below 2°C above pre -industrial levels and to
pursue efforts to limit the temperature increase to 1.5°C above prei ndu st r i[&0]. Thise vel s ¢
scenario gives a probability of 50% of holding the global temperature increase to 1. 4°C by 2100
[9].



2.2. Benchmark emissions reduction pathways

For each scenario, MPPG modelling output provides global Scope 1 and 2 emissionsfrom the steel sector
and associated estimates of production. Scope 1 emissions specifically cover: energy emissiongrom
feedstock, fuel and energy consumption (excluding electricity), process emissions , and emissions from on-
site electricity generation. Emissions are then divided by activity (tonnes of crude steel production) to
derive sectoral pathways for emissions intensity.

Figure 2.2 shows the benchmark emissions intensity path ways for the steel sector, while Table 2.1 provides
the underlying data on emissions and steel production. For example, under the National Pledges scenario

in 2030, global Scope 1 and 2 emissions from the steel sector are projected to be 2,695 million metric
tonnes of CO, (tCO ;). Under the same scenario in 2030, steel production is projected to be 2, 175 million
tonnes. Therefore, the average carbon intensity of a steelmaker aligned with the National Pledges
benchmark is 2,695/ 2,175= 124 tCO, per tonne of steel produced.

Please note the original emissions data from the MPP model have been adjusted as follows:

1. The emission intensity pathways for combined, primary, and secondary benchmarks are modified
to exclude emissions from hot rolling. Since hot rolling is a post -processing step, this adjustment
ensures the benchmarks reflect emissions from crude steel production, such as slabs, blooms, or
billets. Although the change is minor, it better al igns with the boundaries used in many company
disclosures, which report emissions per tonne of crude steel. Lifecycle assessment (LCA) studies are
used to estimate the emissions from hot rolling compared to the direct crude steelmaking process
[1213. As a result, the combined benchmark s are reduced by around 4%, with primary and
secondary benchmarks adjusted by 3% and 14%, respectively. The larger adjustment for secondary
pathways stems from the fact that secondary steel production generates lower overall emissions.
Therefore, hot rolling acc ounts for a larger proportion of the total emissions in the secondary
process, relative to primary steel production.

2. Since MPPdo not model the decarbonisation of secondary steel production , secondary emissions
intensity pathways are adjusted to reflect expected decarbonisation efforts in the steel sector (see
section 2.2.1 for more detail ).

Figure 2.2. Global emissions intensity benchmark s by warming scenario for the steel sector
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Table 2.1 Projections of emissions and crude steel production used to calculate emissions
intensity benchmarks

2020 2030 2040 2050

National Pledges scenario

Scope 1 + 2emissions

(M0) 3,001 2,695 2,306 2,395

Steel production (Mt) 1,875 2,175 2,285 2,547

Carbon intensity

(tCO ot steel) 1.60 1.24 1.01 0.94
Below 2°C scenario

Scope 1 + 2 emissions 3131 2785 1559 306

(Mt)

Steel production (Mt) 1875 2007 1929 1998

Carbon intensity
(tCO 2/t steel) 1.60 1.33 0.77 0.15

1.5°C scenario

(S,\;'([))pe 1 + 2 emissions 3131 2083 749 252

Steel production (Mt) 1,875 2,022 1,964 2,065

Carbon intensity
(tCO2/ t steel) 1.60 0.99 0.37 0.12

2.2.1. Primary and secondary steel emissions intensity benchmarks

Steel is primarily produced via two technologies: Basic Oxygen Furnace (BOF) and Electric Arc Furnace
(EAF). In 2021, crude steel production via these two routes accounted for 71% and 29% of global crude
steel production, respectively [14]. Depending on the combination of technology type, processes and
scrap share, steelmaking can be classified as primary or secondary ( see Figure 2.3). Primary steel
production involves using iron ore as the primary input, with scrap steel typically accounting for 15 €25% of
the metallic input. Given the presence of scrap as an input in primary production, steelmakers can
increase their scrap share (up to a certain threshold) to decrease their primary steelmaking emissions, as
scrap displaces the need for virgin iron ore and m etallurgical coal, thereby reducing processing and
smelting emissions. The blast furnace (BF) is a crucial piece of equipment used for primary steel
production, with approximately 75% of global primary steel being produced using the BF -BOF
combination rout e [14].



Figure 2.3. Simplified steel production via primary or secondary route and flow of materials.

In contrast, secondary steel is produced in EAFs, which use 100% scrap steelwithout any iron ore input.
However, it should be noted that , not only can scrap be used in primary production, but iron ore can also
be reduced using hydrogen and then processed in an EAF. Adopting this production route with green
hydrogen is one way of decarbonising primary steel production. Thus, iron ore is not exclusively associated
with blast furnaces, nor is the EAF exclusively associated with secondary production. As a result,
establishing a boundary between primary and secondary steel production fo r split benchmarks and
company assessments is challenging from both the modelling and disclosure perspectives.

A key challenge in creating separate benchmarks for primary and secondary steel production is obtaining
the corresponding emissions and activity data. IEA, which was the previous data source for TPICe nt r e Gs
steel methodology, d id not provide separate emissions data for primary and secondary steelmaking . To
address this data gap, MP P G sSTSMTmodewas used, which evaluates 20 steelmaking technology
archetypes, including those currently used or expected to become available for commercial deployment

by 2050. We categorise technology and corresponding emissions and production data as primary or
secondary steelmaking (see Figure 2.4). Only EAF utilising 100% scrap input is classified as secondary
production and all other technologies are classified as primary production. Figures 2.5 and 2.6 present the
technology - specific data on production and emissions , respectively, that are used to construct the

primary and secondary emissions intensity benchmarks, illustrating the evolution of steelmaking
technologies across different scenarios. Each scenario outlines which steel production technologies and
processes are utilised in a given year to meet steel demand until 2050.
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