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1. INTRODUCTION 

 

1.1. In this rebuttal evidence I respond to the Proof of Evidence [WCM/JT/1] and 

Appendices [WCM/JT/2] of Jim Truman, and to sections 9 and 11 of the Proof of 

Evidence [WCM/MK/1] and Appendices [WCM/MK/2] of Mark Kirkbride. This rebuttal 

should be read together with my Proof of Evidence [SLACC/PE/1] (“Main Proof”) and 

Appendices [SLACC/PE/2].  

 

1.2. As with my Main Proof, save where I indicate to the contrary, the facts and matters 

contained in this proof of evidence are within my own knowledge. Where facts and 

matters are not within my own knowledge, I have identified my sources of information 

or understanding. 
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2. THE OUTLOOK FOR BF-BOF STEELMAKING IN EUROPE IN THE NEXT 30 YEARS 

 

The Wood Mackenzie Scenarios 

2.1. The Wood Mackenzie report in Mr Truman’s Appendix refers to two scenarios which 

have been modelled: a ‘base case’ (some assumptions set out in para 1.62 of the 

Appendix) and an “alternative scenario, beyond our base case, whereby the steel 

industry successfully follows a two-degree warming pathway – called the Wood 

Mackenzie Accelerated Energy Transition 2.0 scenario (AET 2.0)” (Appendix para 

1.72). 

 

2.2. Although it is not made entirely clear, the modelling of a separate AET2.0 scenario 

must mean that the ‘base case’ scenario does not take account of the steel industry 

moving to a 2˚ pathway (let alone the required 1.5˚ pathway that the work of the CCC 

and the IPCC shows is required to avoid dangerous climate change). It appears that 

the ‘base case’ scenario adopts a ‘business as usual’ approach, with the present level 

of carbon emissions (or close to it) continuing, with some adoption of carbon capture 

and storage (CCS).  

 
2.3. There is no way of judging, from looking at the Wood Mackenzie report in Mr Truman’s 

Appendix, whether or how it is that Wood Mackenzie’s AET2.0 scenario is 2oC-

compliant (beyond their assertion to this effect), because details of CO2 emissions are 

not given for either the EU or the world as a whole. No information is given as to 

whether AET2.0 complies with the EU and UK legally binding carbon reduction targets 

for 2030 (-55% for EU, -68% for UK), 2035 (-78% for UK) and 2050 (net zero for both). 

In any case, Wood Mackenzie’s characterisation of their AET2.0 scenario as ‘extreme’ 

(JT2 §1.77) suggests that they attach little weight to the power of the EU law to 

achieve its objectives.  

 
2.4. It is made clear in a White Paper released by Wood Mackenzie in February 2021 

(Appendix R1) that the AET2.0 scenario does not, in fact, meet these legislated climate 

targets. 
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2.5. This White Paper makes explicit that neither the Wood Mackenzie base case nor the 

AET2.0 scenario meet the legislated climate targets. After noting the EU’s emissions 

target of a 55% reduction of GHG emissions from 1990 levels by 2030 (pp. 2-3), it 

states, “Wood Mackenzie’s base forecast of EU-27 emissions in 2030 sees the bloc 

falling short of its goal, with a 46% reduction over 1990 levels.” (p. 3) It then sets out 

Wood Mackenzie’s Accelerated Energy Transition 2-degree scenario, which it 

describes as “consistent with limiting global warming to no more than 2˚C by the end 

of the 21st century”, and states: “Even our AET-2 scenario, however, only gets the EU 

to a 53% cut in emissions by 2030; it would take another two years to get to 55%.” (p. 

4). 

 

2.6. In other words, neither of the scenarios that are presented in JT/2 would be consistent 

with the EU’s binding emission reduction targets.  Nor, presumably, would they be 

consistent with the UK’s as these are at least as stringent – or more so - than the EU’s.   

 
2.7. The Wood Mackenzie scenarios are thus of little relevance to the emission reduction 

situation in which the EU and UK find themselves. 

 
2.8. In contrast, the Policy Scenario reported in my evidence (Annex 3) meets all the EU’s 

and UK’s legally binding emission reduction commitments. 

 
2.9. It is important to note that in his Proof of Evidence, the only scenario that Mr Truman 

references is the ‘base case’ (see paras 4.6, 4.7 and 7.4). I do not consider it to be at 

all robust to base conclusions on a base case that adopts a predominantly ‘business 

as usual’ approach, especially when it is clear is that this base case would not be 

consistent with – or even come close to meeting - the UK’s or EU’s legally binding 

emission reduction targets.    

 

The Base Case 

2.10. Wood Mackenzie in their Base Case expect the wider European coking coal market to 

increase from a baseline of around 48 Mt per year to 50 Mt per year (WCM/JT/2 Figure 

1.8). The EU numbers are not separately given but the figure for current coking coal 
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use seems broadly consistent with My Main Proof (§4.6), which quoted Eurostat as 

follows: “The latest available annual figures show that in 2019 coking plants in the EU 

consumed 45 million tonnes of coking coal to produce 33 million tonnes of coke oven 

coke. In 2020, coking plants produced 30 million tonnes of coke oven coke. This is a 

new downward trend compared to previous years where coking plant activity was 

stable.” (see also my Appendix 8). I go on to say in paragraph 4.6: “It is very likely that 

this fall will be accentuated due to the constraint on the associated carbon emissions.” 

As noted above, Wood Mackenzie’s Base Case comes nowhere near meeting the EU’s 

legally binding carbon reduction commitments. 

 

2.11. It is however hard to reconcile the numbers in Figure 1.8 cited above (which seem to 

come from Wood Mackenzie’s non-carbon compliant Base Case) with the following 

statement (at §1.76 and §1.77) from their supposedly 2oC-compliant case (AET2.0): 

“In Europe, total metallurgical coal demand would fall from 85 Mt in 2021 to 60 Mt in 

2040 …. Most of the decline fall occurs between 2030 and 2040. … Under the AET 2.0 

scenario, the reduction in European metallurgical coal demand is significant at ~25 Mt. 

However, even under this extreme scenario, Europe remains a large metallurgical coal 

market by 2040 at 60 Mt; therefore, there would still be a large target market for West 

Cumbria Mining’s coal.”  It is not clear why the current metallurgical coal demand in 

Europe differs so significantly between the two scenarios: 50-55 Mt in the base case 

(JT2 §1.35) vs. 85 Mt in AET2.0 (JT2 §1.76). 

 
2.12. The relevance of this 60 Mt ‘target market’ to WCM coal would, however, seem 

limited, given that the Wood Mackenzie evidence later says that the ‘addressable 

market’ for WCM coal is only 5-6 Mtpa (JT2 §2.32). With its full target production of 

2.7 Mtpa, selling this into Europe would require WCM to take around 50% of the 

addressable market, which is a much taller order than the 5% figure given by Wood 

Mackenzie in its paragraph 2.34. 

 
2.13. My conclusion from all this is that Wood Mackenzie’s evidence seems to be internally 

inconsistent (as between Figure 1.8 and the figures given in §1.76 and §1.77) and 

would not meet the EU’s legally binding targets for 2030 or 2050. As a result, they 
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seriously overestimate the EU market for coking coal in the years before 2050, and 

therefore its ability to absorb the WCM coal that is intended to be produced.  

 

2.14. In contrast, in Section 7 of my Proof of Evidence, based on the modelling work 

commissioned by SLACC, I present scenarios for EU and UK steel decarbonisation to 

2050 that are explicitly in line with the 2030, 2035 and 2050 legally binding 

commitments of those jurisdictions, and conclude that, even if they maintain iron and 

steel industries comparable in size to those in 2010, the use of coking coal will decline 

from 2025, and disappear entirely from 2040. I stated that, as a result, it was very 

likely that coal from the Cumbrian mine would start to be squeezed out of these 

markets during this decade, and would more be likely to seek markets further afield. 

Mr Truman’s focus on global steel production, particularly Chinese and Indian steel 

production, seems to bear this out, as otherwise this would have no relevance to the 

production of WCM’s Cumbrian mine. 

 
2.15. It is also curious that the analysis accompanying Wood Mackenzie’s AET 2.0 scenario 

does not project beyond 2040, despite the key net zero targets for the EU and UK 

being 2050. What happens in this scenario between 2040 and 2050, when it is 

projected that the WCM mine will still be very much in production? 

 
2.16. I note that, on 10 August 2021, Wood Mackenzie published a news release entitled 

“Steel sector emissions must fall 75% under 2ᵒC scenario” (Appendix R2). This again 

refers to Wood Mackenzie’s “extreme decarbonisation 2ᵒC scenario” (p. 2) and then 

quotes one of Wood Mackenzie’s metallurgical coal principal analysts: 

“Under a 2°C scenario, hot metal consumption is expected to decrease 667 
Mtpa below our base case by 2050 to 795 Mt. This in turn leads to an 
almost halving of the total annual metallurgical coal demand to 622 Mt 
from our base case by 2050." (p. 2 emphasis added) 

 

2.17. This makes it clear that Wood Mackenzie has modelled the decade from 2040 to 2050 

as part of its analysis of the steel industry and metallurgical coal market, and that the 

global decline in metallurgical coal use seen in the graph at Figure 1.12 is expected to 

accelerate significantly between 2040 and 2050.  Moreover, if global metallurgical coal 
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demand drops by roughly half to 2050, metallurgical coal use in Europe would very 

likely have dropped by a significantly greater share.  It appears that Wood Mackenzie’s 

AET2.0 model could easily produce a figure for the forecasted metallurgical coal 

demand in Europe from 2040 to 2050, but did not do so. Had the figures been 

included, they would not have been supportive of WCM’s case. 

 

2.18. The shortened perspective in the Wood Mackenzie Report, allied to the complete lack 

of detail as to how the 2oC target is achieved (which of course depends on global as 

well as European greenhouse gas emissions), or its trajectory for the EU in 

intermediate years, means that the AET2.0 scenario is of very little use in ascertaining 

how metallurgical coal demand is actually likely to evolve. 

 

Global Steel Production 

2.19. Mr Truman begins his analysis in section 4 of his proof by focusing on global steel 

production. The relevance of this for WCM seems slight, given that WCM’s case is that  

it intends to “produce and sell 2.78mtpa of coal for steelmaking, of which 2.42mt is 

destined for European steel makers, and the remaining 360,000t is destined for use in 

the UK steel industry.” (CD 1.145 ES Chapter 19 §221). This means that at least 87% of 

WCM’s production is destined for European steelmakers.  

 

2.20. I note, however, that WCM’s position shifts between: 

2.20.1. Claiming that the majority of the coal will be sold into “Europe”, with Mr 

Truman at paragraph 5.5 of his proof listing Turkey as a part of the “main 

market” for the WCM coal (see also para 2.28 of JT2) and his Appendix defining 

“Europe” to include Turkey, Bosnia & Herzegovina and “Serrbia” [sic] (JT2 p. 12 

Figure 1.6; §§2.28-2.29); and  

2.20.2. Claiming that the majority of the coal will be sold into “the EU”, with Mr 

Kirkbride stating at paragraph 9.7 of his proof that “around 85% [of the coal 

will be] exported into the EU.” (WCM/MAK/1).  

 
1  These numbers have not changed or been updated in the Ecolyse Report at Appendix 1 of WCM/CL/2 or in 

Mr Truman’s proof or Appendix 
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2.21. Mr Truman’s evidence on global steel production, apparently based on a “business as 

usual” scenario that gives little weight to global decarbonisation efforts, is therefore 

not pertinent to the main question of the need for the Cumbrian coal, which is 

predicated on West Cumbria Mining (WCM)’s claim that the “main market” of the 

mine’s production is “Europe”, including Turkey, Bosnia and Herzegovina and Serbia 

(per Mr Truman) or that around 85% will be exported into the EU (per Mr Kirkbride).  

 
2.22. In respect of steel production outside of the EU, three observations can be made: 

2.22.1. If WCM does as I predict it will have to, and, in this decade, looks to supply 

coal to steel production outside of Europe , the coal will add to global carbon 

emissions and will slow down the global spread of low-carbon steel-making 

from Europe. This is a double negative climate impact. 

2.22.2. Focusing on China and India, Mr Truman’s predictions are poorly evidenced 

and appear to ignore any possibility that those countries will move towards 

reducing GHG emissions. China has already set a target: President Xi 

pledged in September 2020 to the UN General Assembly to have 

CO2 emissions peak before 2030 and achieve carbon neutrality before 2060. 

Ahead of COP26, the UK is putting pressure on India to set a net zero target, 

with COP26 President Alok Sharma having visited India twice, most recently 

a three-day visit from 16-18 August (Appendix R3). Mr Truman overlooks 

the potential impact that GHG targets could have on production in India and 

China and prefers to assess the likelihood of (particularly India’s) use of BF 

technology purely on the basis of material practicality, eg “plentiful iron ore 

reserves, […] cost competitiveness and domestic scrap availability issues” 

(para 4.4). 

2.22.3. As for China, the country has a track record in investing early and 

substantially in low-carbon technologies when a market appears to be 

opening up for them (for example, their development of Chinese wind and 

solar photovoltaic industries) and then using their large domestic markets 

to get global competitiveness through economies of scale. In my view there 

is every prospect that they will seek to do the same with low-carbon steel-
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making technologies once they have been demonstrated in Europe in the 

2020s, and then seek to sell them globally. Mr Truman’s predictions take 

absolutely no account of this possibility, which arises from the increasing 

global pressure for carbon emission reductions as well China’s desire for 

industrial success, and therefore renders Mr Truman’s predictions very 

vulnerable to events. 

 

European Steel Production (including UK Steel Production) 

2.23. Mr Truman goes on to address European steel production, which, in his evidence (on 

the basis of the NB in Figure 1.6 of the Wood Mackenzie paper) appears to include 

steel production “in EU27, UK, Bosnia & Herzegovina, Serrbia [sic] and Turkey” (JT2 p. 

12 Figure 1.6). This means that it is not easy to compare the steel production and 

coking coal demand in Mr Truman’s evidence with that in my evidence, which only 

considers the EU27 and UK. 

 

2.24. For Europe, Wood Mackenzie projects that steel-making will “increase from 195 Mt in 

2021 to 227 Mt in 2049, equivalent to a CAGR of 0.5%” (ref., p.7, §1.23.). According to 

Eurofer EU steel production in 2019 was 159 Mt (my Main Proof, Annex 2, Figure 

A2.7).  

 

2.25. My projection for EU steel production in the future, based on the modelling in Annex 

3 of my Main Proof (Figure A3.3) is that EU steel production in 2050 will be around 

170 Mt (compared to the 220 Mt prediction of Wood Mackenzie for a wider Europe, 

see JT2 §1.28). Models can differ of course, and the future is uncertain. However, it 

should be noted that my projections are based on a full economic projection from the 

Computable General Equilibrium model GEM-E3, which has been extensively 

published in the academic literature and used many times by the European 

Commission. Wood Mackenzie’s projections are based on a proprietary model, the 

details and assumptions of which are not given in any detail. 
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Technological Developments: EAF and Hydrogen 

2.26. Mr Truman either ignores or plays down technological developments that will reduce 

coal use. For example, in relation to H-DRI, Mr Truman states at paragraph 4.6 of his 

proof that “there are only a handful of hydrogen DRI projects in Europe all of which 

are small scale, and most of these will not even be operational within the next ten 

years” (my emphasis). In contrast, as I set out at paragraph 6.11 of my Main Proof and 

evidence in my Appendices 9-11, there are significant developments of “Green Steel” 

in the EU, which include credible projections of significant production in green steel in 

Europe in the 2020s, and its purchase by at least one major car-maker.  

 

2.27. Mr Truman’s assumption that there will only be a “modest role for hydrogen in 

steelmaking in the 2021-2049 timeframe” (last sentence para 4.6) is based on Mr 

Truman’s ‘base case forecast’, but as already pointed out, that appears not to take 

into account the UK and EU commitment to rapid reductions in GHG Emissions or to 

support the transition to a zero carbon economy. In contrast, the legally compliant 

Policy Scenario in my Main Proof indicates that the use of hard coal and coke needs 

to be eliminated in the UK steel sector by 2040. 

 
2.28. Mr Truman claims that European metallurgical coal demand is forecast to remain 

between 50-55 Mtpa in the 2021-2049 period at paragraph 4.8. In the last sentence 

of paragraph 4.5, Mr Truman acknowledges the “increased penetration” of EAF 

production in Europe, but states that BF-BOF production of steel is forecast to decline 

“only marginally” and will be at 88 Mtpa in 2049. That is a drop of production by BF-

BOF of 11% in 28 years, which I do not find at all credible, in light of the EU and UK’s 

GHG emission reduction targets and developments in the European steel industry, 

detailed in Sections 6 and 7 of my Main Proof. Furthermore, there is no evidence 

anywhere in Mr Truman’s evidence or the Wood Mackenzie scenarios as to how this 

level of BF/BOF steel production would be consistent with the EU’s and UK’s legally 

binding emission reduction targets. 

 

2.29. In paragraph 4.5 of his proof, Mr Truman states that steel production by EAF in the EU 

is currently 47% but that it will only rise to 60% by 2049 on the basis of “a number of 
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constraints to increasing EAF production, including scrap availability, steel production 

quality requirements, high capital costs and the higher operating costs of EAF 

steelmaking relative to BOF production in most countries.” In connection with these 

supposed constraints, it is worth noting the opinion of the Materials Processing 

Institute that “the limitations associated with EAFs are being rapidly overcome, with 

some of the most high-quality steel for the automotive sector now produced via the 

electric arc furnace in the USA”. (CD 9.7. p.8) 

 

2.30. However, even if these constraints are as binding as Mr Truman says, the proportion 

of EAF could be considerably higher in the EU, given its legally binding commitments 

to very significant reductions in carbon emissions. (Moreover, Mr Truman’s prediction 

of the rise of EAF technology to 60% appears not to be based on a particular emissions 

reduction pathway and Mr Truman does not explain how that level of EAF usage would 

fit into the EU’s GHG emissions reduction targets and/or the UK’s emissions reduction 

targets).  

 

2.31. Mr Truman’s and Wood Mackenzie’s treatment of the costs of EAF and DRI are quite 

different from their treatment of the costs of CCS. In paragraphs 1.54-1.58 Wood 

Mackenzie is explicit both that CCS is currently very expensive and that there are 

substantial obstacles to its large-scale deployment. However, it also considers that its 

“costs will decline over time”, despite the fact that it is a “proven technology” which 

has been deployed many times in many countries (albeit at a smaller scale mainly for 

enhanced oil production). It is generally considered that “proven technologies”, 

especially when, as with CCS, they consist of component technologies (pipelines, 

pumps, compressors, capture technologies) which have been in use for a long time, 

have less scope for cost reduction than novel technologies. Similarly Mr Truman is 

happy to accept that CCS will become less expensive/difficult to implement in the 

coming years (paragraph 4.7). 

 

2.32. However, in respect of EAF and hydrogen, Mr Truman and Wood Mackenzie do not 

seem to accept that these technologies (especially hydrogen) have the same scope for 
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cost reductions. Rather they dwell exclusively on the hurdles facing the large-scale 

deployment of these technologies. 

 
2.33. I note that in paragraph 4.6 of his proof Mr Truman says: “At present, there are only 

a handful of hydrogen DRI projects in Europe, all of which are small-scale, and most of 

these will not even be operational within the next ten years.” Apart from anything 

else, this seems to conflict with the evidence provided by Wood Mackenzie at 

paragraph 1.43., where they state that at least four out of five of the European 

hydrogen steel projects they discuss will be in production by 2030. 

 
2.34. Mr Truman’s and Wood Mackenzie’s downbeat assessments for the deployment of 

hydrogen steel making in Europe seem also to take no account of the possible speed 

of such deployment when policy makers are prepared to incentivise this. As an 

example, 15 years ago the current and future projections of offshore wind power in 

the UK would have seemed unthinkable because of the “numerous hurdles” that 

existed for such deployment, which Mr Truman now cites in respect of hydrogen steel 

making (paragraph 4.6.). Yet these were overcome by determined public policy, and 

there seems to be no reason why this should not be the case over the next 15 years 

for hydrogen steel making. 

 
2.35. In any case, neither of the Wood Mackenzie scenarios meet the EU and UK legally 

binding carbon reduction targets for 2030 (-55% for EU, -68% for UK), 2035 (-78% for 

UK) and 2050 (net zero for both). 

 
2.36. In the Policy scenario reported in Annex 3 of my Main Proof (which meets the UK and 

EU emission reduction targets), electricity and hydrogen (both produced by renewable 

energy) are the main alternative fuels (accounting for 72% in the EU-level energy mix 

in 2050) that substitute for reduced fossil fuel (especially coal) consumption. 

Hydrogen is massively deployed in the mix, with its share in the sector’s energy 

consumption increasing from 6% in 2040 to 39% in EU-level in 2050. The UK reaches 

even higher shares of hydrogen in the iron & steel industry i.e. 45% in 2050, as the UK 

has adopted even more ambitious emission reduction targets for 2030 and 2035 (at 

least 68% and 78% GHG emission reduction relative to 1990 levels) relative to the 
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EU27. This hydrogen is mostly used for DRI processes in order to substitute solid fuels 

use in blast furnaces. 

 
2.37. This large-scale deployment of EAF and hydrogen (rather than CCS) is the result of the 

cost optimisation carried out by the PRIMES model in the Policy Scenario, on the basis 

of cost projections that have been refined over numerous research projects and 

model applications, which have been published, subject to peer review, and are 

available on demand. This contrasts starkly with the Wood Mackenzie modelling that 

has produced its base case and AET2.0. I therefore consider it very likely that H-DRI 

(rather than CCS) will emerge on cost grounds as the preferred emission reduction 

technology for steel making in Europe in the future. 

 
2.38. I exhibit to this proof a short supplement which was produced by E3 Modelling 

showing further data about the PRIMES base scenario results.  Solicitors for West 

Cumbria Mining wrote to SLACC’s solicitors to request further information about the 

base scenario results on 23 August 2021, requesting a response by the following day.  

E3 Modelling therefore produced the attached short supplement on 24 August 2021.  

As is noted in the opening paragraph, it should be borne in mind that “the Base 

Scenario is not consistent with the legally-binding climate commitments required 

under EU and UK legislation” (Appendix R4, page 2). However it may be noted that 

even in the base scenario, the use of solids (hard coal, coke) in the Iron and Steel sector 

drops by about 46% in the UK in the period 2015-2030, by more than 65% by 2040 and 

ca. 70% by 2050. In the EU27, the use of solids for Iron and Steel manufacturing is 

projected to decline by 30% over 2015-2035 and by more than 55% by 2050. 
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3. DISPLACEMENT AND SUBSTITUTION ISSUES  

 

3.1. At paragraph 8.1, Mr Truman effectively repeats the ‘perfect substitution argument’, 

which is wrong for the reasons articulated in my Proof of Evidence initially (Section 3, 

and particularly sections 3.3-3.15). Principally, the perfect substitution argument is 

contrary to the way in which modern markets operate: the Woodhouse mine will not 

“displace US mines with higher emissions” and therefore lead to a reduction in global 

GHG emissions. The US mines will simply sell their product elsewhere (paragraph 3.15 

of my main Proof of Evidence) if the WCM mine opens, such that the total global level 

of GHG emissions will be increased, not reduced, by the opening of the mine.  

 

3.2. A further consideration here is that, at paragraph 5.4, Mr Truman notes that use of 

WCM coal “would require adjusting the overall sulphur content by including other 

coals with lower sulphur levels and that “Most companies use a significant amount of 

Australian coal in their blends.” This has serious implications for the “substitution” 

argument that is central to WCM’s case, as it would mean a significant increase in 

shipping emissions, which do not appear to have been calculated or taken into 

account. 

 
3.3. In fact, if, as a result of this mine being granted permissions, the UK is required to 

import low-sulphur coal from Australia to blend with their new domestic product, 

then Mr Truman’s case appears to be that the UK is effectively switching from the 

import of US coal to the import of Australian coal. (The analysis for Europe is the 

same). Even if there was already some existing import of Australian coal, the lower 

quality (as against US HVA coal) of the WCM coal would presumably require a higher 

amount of Australian coal. At best for WCM, this means there is no justification at all 

for making any claim that there will be net transport GHG savings. 

 

3.4. Further to the above, I make the following initial comments on Mr Truman’s section 8 

(subject to the further climate rebuttal which I will produce in line with the inquiry 

timetable):  
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3.4.1. It may be helpful to emphasise that for WCM to be right about their 

‘substitution argument’ they need to explain why coal, in this particular set of 

circumstances, is a product which does not behave as ‘normal.’ As I said in my 

Proof, this would require special and rare circumstances which have not been 

shown to be present (§3.3 of my main Proof of Evidence). 

3.4.2. WCM have not identified any particular U.S. mine which will be closed as a 

result of the WCM mine opening. The letter from Javelin, which is included in 

Mr Kirkbride’s evidence as Document 6, would have provided the perfect 

opportunity for Javelin, which trades large volumes of U.S. coal, to identify 

which mines would be shut as a result of WCM starting production in Cumbria. 

Significantly, it does not do so. It says it “will market 100% of WCM’s 

production output to steelmaking customers in the UK and Europe” but says 

nothing of what will happen to the U.S. coal this WCM coal would ‘displace’. It 

may safely be assumed that Javelin will do its very best to sell this US coal to 

customers outside Europe, completely negating WCM’s arguments about 

there being no net increase in global GHG emissions from its production.  

3.4.3. I have already addressed the implications of the need to import Australian coal 

to blend with the WCM for the ‘perfect substitution’ argument 
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4. COAL COSTS AND INHIBITING THE TRANSITION TO LOW-CARBON STEEL 

TECHNOLOGY 

 

4.1. At Section 6 of his proof of evidence, Mr Truman purports to analyse the “cost-

competitiveness of Woodhouse in the global metallurgical coal market.”  He concludes 

that the coal from the Woodhouse mine will “be located at the low end of the 

seaborne metallurgical coal cost curve” (§6.1) and be “highly cost-competitive in the 

European market.” (§6.4). He therefore concludes that “As a result, West Cumbria 

Mining is expected to take market share from high-cost U.S. HV HCC producers that 

currently supply the region.” (§6.4). Mr Truman therefore clearly acknowledges that 

the coal will reduce the costs of BF-BOF steel producers. 

 

4.2. As I set out in my main proof of evidence, if Mr Truman is right and WCM coal takes 

market share from US producers, as noted in the previous section, this does not imply 

that they will shut down, and neither Mr Truman, Mr Kirkbride or Javelin provide any 

evidence that their costs are such that they will not be able to find a market elsewhere.       

 

4.3. Turning to paragraph 7.7 of Mr Truman’s proof, even assuming Mr Truman’s 

calculations are correct, the cost effects of WCM coal are acknowledged and do not 

appear to be “small” as Mr Truman alleges.  WCM itself acknowledges that a steel 

producer might save up to US$2.4 million per year (approximately £1.75 million at 

current exchange rates) by using WCM coal. For UK steel producers producing 7 Mtpa, 

that would be a saving of £12 million. I would not describe this as “small”. 

 

4.4. Mr Truman asserts that this “level of cost saving alone is not significant enough to 

impact a steelmaker’s decision to switch from BF-BOF steel production to another 

process” (§7.7, my emphasis). This is disingenuous. No-one is alleging that this will be 

the only factor determining steel makers’ decisions.   

 
4.5. Steel makers are already looking to make the transition to lower-carbon methods of 

production in order to ensure that their business will remain viable within legislated 

climate targets, because they are aware that prices on carbon emissions are very likely 
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to rise significantly over the coming decades, and because they see an emerging 

market for “green steel” and the opportunity to establish market share globally selling 

it.  So, this particular costs factor is hardly operating “alone.”   

 
4.6. However, for all the reasons set out in section 3 of my main proof of evidence, savings 

of this level are likely to influence decisions – for at least some UK and European steel 

producers – about when to transition to other technologies (or for purchasers 

considering whether to buy lower- or higher-carbon steel). Changes in prices need not 

be large to affect behaviour.   

 

4.7. Mr Truman goes on to say: “As a comparison, the capital expenditure to replace a BF-

BOF steel mill with a hydrogen-based DRI with EAF capacity is ~US$1 Bn for 1 Mtpa 

capacity. (para 7.7, last sentence). There are two things to be said about this 

comparison of a capital cost with an annual operating cost. 

 

4.8. First, the comparison is financially unsound. The proper comparison is not between 

the one-time capital expenditure to invest in replacement technology and an annual 

savings figure.  The capital costs should be expressed as an amortised cost over the 

lifetime of the investment to properly compare to an annual figure. 

 
4.9. Second, the USD 1 billion figure seems excessive and to take little account of the 

reductions in cost that might be expected in hydrogen-DRI, as argued earlier, once it 

is deployed at scale. 

 
4.10. Given that many European BF/BOF plants are old, and require new investment 

anyway, the correct comparison is between investing in the BF/BOF plant to continue 

burning coal (with CCS), or to invest in it to use another fuel. On this choice, the 

Materials Processing Institute has this to say on the subject: “Both [UK] companies will 

have to invest in the relining of some of their blast furnaces during the next decades 

and in some cases to rebuild them if they want to continue with the current 

technology. This choice would require the development of a CCS or CCU solutions, to 

comply with net zero emission target by 2050. In order to meet the intermediate 
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targets of emissions reduction (2030), the industry would have to start to invest in 

CCS/U solutions. The transition to a DRI/Hydrogen solution seems more secure as it 

could be developed in tranches starting with the implementation of proven 

technology. It would allow the use of blast furnaces until the end of their life and does 

not require an immediate, or irreversible decision in relation to blast furnaces. In all 

the scenarios, the amount of investment will be significant (c. £400-£500m CAPEX for 

1mt of steel).” (CD 9.7, p.5). Note that the required capital investment for ‘all 

scenarios’ is £400-500m, which is roughly half the figure given by Mr Truman, and that 

H-DRI is perceived as the ‘more secure’ solution.   

 

4.11. All this raises serious questions about Mr Truman’s assertion (without evidence) at 

paragraph 7.1, that “development of the Woodhouse mine will not slow down the 

transition towards EAF or other low-carbon steel technologies in Europe.” On the 

contrary, I consider that the availability of cheap coking coal, given the broadly 

comparable capital investments being considered (£400-500m) might well influence 

steel makers away from the H-DRI technologies that are currently being demonstrated 

in the EU.  
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5. CLAIMED BENEFITS OF THE SCHEME FOR THE UK ECONOMY 

 

5.1. At paragraphs 9.1-19 of his Proof of Evidence, Mr Kirkbride embarks on a brisk analysis 

of apparent benefits of the development to the UK economy at large. These benefits 

apparently arise from “a fully functional and detailed financial model” which sets out 

an economic case for the mine in terms of costs and revenue. That financial model is 

in turn used to provide the bases for “extensive economical [sic] modelling and 

outputs” (§9.3) which are then used to justify the benefits claimed by Mr Kirkbride. 

 

5.2. Yet Mr Kirkbride declines to append or even to quote from this financial model 

because he says “for obvious reasons, the detail of this is commercially confidential” 

(§9.5). Further, whilst Mr Kirkbride informs the Inspector that the model has been 

“independently verified by a series of experts and advisors,” (§9.5) no detail is given 

as to who these were, when this took place, how the model was assessed and indeed 

what comments those ‘verifying’ it made on its methodology, accuracy or utility. Mr 

Kirkbride apparently invites the Inspector to simply accept the figures which he goes 

on to quote at face value without providing any level of detail. That course plainly 

lacks rigour, and casts significant doubt on the conclusions Mr Kirkbride draws within 

this section of his Proof of Evidence.  

 
5.3. Mr Kirkbride states at paragraph 3.4 of his proof of evidence that “Appendix 1 

incorporates a copy of an independent economic assessment completed by NERA 

consultants.” He relies on his Appendix 1 (without pinpoint) to justify the level of 

indirect and induced jobs which will be created (§8.4); to justify “supply chain impacts 

and job creation” (§8.6) and that a “very large proportion of income from employees 

will be invested and spent locally” (§8.11).  

 
5.4. The NERA Economic Consulting Report (“the NERA Report”, WCM/MAK/2 Appendix 

1) does not, however, undertake any independent verification of WCM’s financial 

model. Instead, NERA states the following under its “Key assumptions and data 

sources”:  
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“3.4.1 CMCP Financial Model 
As the starting point for our analysis, we have relied on information 
provided by WCM in their financial model for CMCP (“Financial Model”). 
The model contains information about the timing and magnitude of 
expenditures and revenue, income, employment, and production 
volumes.” (p.24) 
… 
“3.4.3 Relationship between Turnover and GVA or Employment  
Our primary source of information about GVA is the CMCP financial model 
provided by WCM.” 

 
5.5. Under “Qualifications, assumptions and limiting conditions”, the NERA Report states: 

“Information furnished by others, upon which all or portions of this report 
are based, is believed to be reliable but has not been independently 
verified, unless otherwise expressly indicated.” 

 

5.6. NERA does not expressly indicate that it has independently verified WCM’s model. 

Rather, it has simply relied on the model as its starting point, and has made that a 

clear methodological assumption, as set out above.  

 

5.7. In my view as an experienced academic, this economic analysis of the mine, as 

presented by Mr Kirkbride, does not count in any sense as ‘evidence’. It is merely 

assertion from a party who has a very clear financial interest in the outcome of the 

Inquiry and who therefore has every incentive to exaggerate the benefits – local and 

national – of the proposed mine. On whether he has done so, I am, of course, unable 

to comment, because no evidence has been provided to back up his assertion of the 

benefits (other than a report which is itself based on WCM’s Financial Model). 

 
5.8. It is well known that economic models can provide a very wide of range of results, 

depending on the assumptions and data fed into them, and on the structure of the 

model itself. Without the detail of these aspects of the modelling, no faith can be put 

in the results of any model, Mr Kirkbride’s ‘financial model’ included. I therefore 

consider that it would be unsound for the Inquiry to take at face value the results of 

this model without a full, independent, transparent validation of the model and the 

data and assumptions that have gone into it. 
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5.9. For any assessment on national economic benefits, for example, in terms of the 

improvement in the trade balance, I would have expected a full macro-economic 

model to have been employed. This does not appear to have been the case. 

  

5.10. How the UK trade balance develops in future years depends on many factors, not least 

the vigour with which the UK and EU pursue their carbon reduction targets, and their 

success in generating low-carbon industries in order to help them meet their carbon 

targets. While Mr Kirkbride seems to acknowledge that there may well be a role for 

carbon pricing and a carbon border adjustment mechanism in seeking to meet these 

targets (§10.1.5, §10.2), nothing in his evidence suggests that he has taken these into 

account in his calculations.  

 
5.11. In my view, it is in fact highly likely that, as announced in its ‘Fit for 55’ policy package 

of July 2021 (CD 8.17), the EU will introduce a carbon border adjustment mechanism 

in order to protect the competitiveness of its current industry, and foster new low-

carbon industries, including low-carbon steel production, as it pursues its legal 

obligation to decarbonise. For the UK to export metallurgical coal to the EU, it will 

either have to implement similar carbon pricing or pay the carbon border tax at the 

EU border.  

 
5.12. This would clearly have major implications for the cost of WCM coal in the EU market, 

as well as for whether there was in fact an EU market for WCM coal at the scale that 

WCM envisages. Unlike the fully transparent modelling in my earlier Proof of Evidence, 

which showed no market for metallurgical coal in the EU after 2035, Mr Kirkbride does 

not appear even to have considered this possibility in his modelling. His modelling has 

in fact provided no evidence at all as to how the EU could buy WCM coal at the scale 

envisaged while meeting its now legally binding carbon targets.  

 
5.13. In this context Mr Kirkbride is ill-advised to cite the UK Climate Change Committee 

(CCC) (§10.1.1., §10.1.2.) in support of his application. He is presumably aware of the 

letter of Lord Deben, the CCC’s Chair, to Robert Jenrick, Secretary of State for Housing, 

Communities and Local Government of January 29 2021, which, among other things, 
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states: “The opening of a new deep coking coal mine in Cumbria will increase global 

emissions and have an appreciable impact on the UK’s legally binding carbon budgets. 

… The decision to award planning permission to 2049 will commit the UK to emissions 

from coking coal, for which there may be no domestic use after 2035.” (CD 8.13). This 

CCC evidence runs directly counter to the WCM submission to the Inquiry and is very 

much in line with the evidence presented in my main Proof. 

 
5.14. I further note that Mr Kirkbride in his evidence says (§5.3): “WCM will also be 

committed via a section 106 obligation to adopt a policy that avoids, reduces and 

offsets carbon emissions in respect of the Colliery.” However, on examination of 

MAK/2 Appendix 5 which purports to give the mine’s cash flow through to 2049, I see 

no entry at all for the cost of these offsets. Nor is any detail provided as to the cost of 

reducing methane emissions by 95% (as is claimed in the same paragraph of the 

evidence) or the carbon price that has been used to estimate to cost of the offsetting 

(if, indeed, that has been calculated, as it is not included in the cash flow spreadsheet 

at Appendix 5). Although steel does not currently pay a carbon price (eg through the 

EU emissions allowance), it may well do beyond 2030 if the carbon border adjustment 

mechanism is introduced. Whatever assumptions WCM has made about the carbon 

price in the future (if any) should have been made clear. 

 
5.15. The carbon price from the E3M modelling done for my earlier Proof of Evidence was 

around £150/tCO2 for the Base Case and nearly £400/tCO2 for the Policy Scenario 

that meets the EU’s and UK’s legally binding emission reduction commitments (see 

Figure A3.2 in Annex 3). Such carbon prices could add significantly to the operating 

costs of the mine, and it seems extraordinary that the financial model does not seem 

to have included a carbon price at all, despite the offsetting commitment from WCM 

and despite Wood Mackenzie acknowledging that “a minimum carbon price of 

US$100/t is needed for most applications in the steel industry”. I would have thought 

that the most rudimentary financial projections of a major investment project would 

take into account the possibility that such a price would need to be paid, especially 

given the legal decarbonisation requirement and the commitment to offsetting. This 

omission does not engender confidence in WCM’s assertions that it will offset its 
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emissions, and does little to reassure me about the rigour and robustness of the rest 

of the modelling. 

 

5.16. In any case, the whole business of offsetting depends on WCM being able to source 

verified offsets, that are guaranteed to store the offset carbon in perpetuity. This is 

very far from certain given that many businesses and countries that are committed to 

‘net zero’ will be looking for such offsetting opportunities and, given this demand, 

even if the offsets are available, they will not be cheap, which again makes their 

exclusion from WCM’s financial projections extraordinary. 

 
5.17. All this leads me to conclude that, whatever the assertions about offsetting that may 

be in Mr Kirkbride’s evidence, WCM has either not thought this through, or has 

concluded that, despite the postulated section 106 agreement, the EU and UK 

governments are not serious about meeting their targets and therefore WCM will not 

be obliged to do it. 
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6. CONCLUSION 

 

6.1. For the reasons set out above, I do not consider either Mr Truman or Mr Kirkbride’s 

evidence to be robust.  

 

31 August 2021 
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APPENDIX R1



HORIZON 2030: EUROPE TARGETS RAPID DECARBONISATION

Europe’s new 2030 emissions target has made it the undisputed global leader in climate 
ambition. The European Union (EU) aims to cut greenhouse gas (GHG) emissions to 55% 
below 1990 levels by 2030 – a huge and highly ambitious leap from its previous target 
of 40% – but one that is necessary if the bloc is to be a net-zero emitter by 2050.

The 2030 target poses major challenges for the energy industry, but also presents 
great opportunities. Vast amounts of capital, private and public, are primed to invest in 
decarbonisation. With Europe still a long way from achieving this rapidly approaching new 
target, dramatic changes are needed this decade. The EU needs more renewable generation 
and a shift from internal combustion engines to electric vehicles. It also needs to step up 
the phase-out of coal and find ways to encourage energy efficiency and accelerate the 
electrification of buildings.

Reforming the carbon market will be critical, especially for the hard-to-decarbonise 
industrial sectors, such as cement and steel. Though the EU Emissions Trading System 
(ETS) covers sectors that generate half of the bloc’s emissions – power, industry and 
aviation – these sectors will only deliver a third of the cuts needed by 2030. Policymakers 
need to provide the energy industry with more certainty on the future cost of carbon and 
the sectors that will be affected. What’s more, reform must come soon to spur investment 
in technologies such as carbon capture and storage (CCS) and low-carbon hydrogen on 
which the energy transition will depend.

All this means that there is an ever-growing list of investable opportunities to achieve 
Europe’s 2030 target:

• Utility-scale renewable generation: embracing onshore and offshore wind and solar to at
least double today’s levels

• Infrastructure and integrated solutions: to deliver electrification and energy efficiency across
the transport, industrial and buildings sectors

• Bioenergy: set to be a growing part of the energy mix

• Gas and liquified natural gas (LNG): for flexibility in power and heating (though value-chain
emissions must be reduced and large-scale CCS become a reality to secure a future beyond 2030).

Moving faster, sooner saves 10.7 billion tonnes of CO2

woodmac.com  |  Fast and furious: Europe’s race to slash emissions by 203002
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Emission possible: how to get there from here
Wood Mackenzie’s base-case forecast of EU-27 emissions in 2030 sees the 
bloc falling short of its new goal, with a 46% reduction from 1990 levels. This 
leaves the EU with a great deal of ground to make up to achieve its 55% target.

Europe’s current emissions trajectory is significantly off course 
to hit the 55% target

Our Accelerated Energy Transition 2-degree (AET-2) scenario, however, shows 
a potential future for energy in which GHG emissions are consistent with 
limiting the rise in global temperatures to 2°C by the end of the 21st century. It 
includes some sharp changes from our base-case scenario:

• Transport: sales of electric vehicles and plug-in hybrids must reach 97% of new
passenger vehicle sales by 2030 (up from 13% in 2020)

• Renewables: wind and solar must grow by a further 25 GW and 54 GW,
respectively, underpinned by more rapid scaling of grid infrastructure and auctions

• Coal reduction: there must be 18 GW of accelerated coal-plant retirements,
alongside a carbon cost that maximises coal-to-gas switching

• Supply chain: the available supply of key raw materials, including metals such
as copper, aluminium, nickel, cobalt and lithium, needs to rise sharply to meet
demand from more widespread electrification

Our 2-degree scenario comes with a significant step-up in 
electric vehicles and renewable generation

woodmac.com  |  Fast and furious: Europe’s race to slash emissions by 203003
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Getting to 55% from 53%

Even our AET-2 scenario, however, only gets the EU to a 53% cut in emissions 
by 2030; it would take another two years to get to 55%. To hit its target, Europe 
will have to do everything we have assumed, but quicker. Moreover, as the 
potential to do more on renewables and electric vehicle penetration is limited, 
it will have to push harder in two key areas:

• Energy efficiency and the electrification of buildings: buildings account for over
a third of the EU’s emissions. Policies must target efficiency and electrification
sooner in the highest-emitting households

• Behavioural change: flying less, driving less and consuming less energy and fossil
fuel-derived products must become a reality. The Covid-19 pandemic has shown
that businesses can operate with limited international travel, while the past year
has meant an end to the daily commute for many people. It remains to be seen
what sticks once the crisis is over, but governments can certainly try to promote
permanent change by incentivising sustainable travel or levying higher costs on
consumption

European policymakers will need to make difficult and, in many cases, 
unpopular decisions to deliver greater emissions reductions from buildings 
and the sectors covered by the carbon market. These will become increasingly 
important if Europe faces constraints in raw-material supply chains that could 
stunt its ability to generate, transmit and store low-carbon energy.

woodmac.com  |  Fast and furious: Europe’s race to slash emissions by 203004
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The EU’s ETS covers around half of the bloc’s CO2 emissions. It is designed 
around its old 40% target and will be amended to align with the new 55% goal. An 
impact assessment of options for strengthening and broadening coverage of the 
ETS is due by mid-2021. A large-scale expansion of the scheme to other sectors 
is unlikely, but maritime emissions are likely to be included. Still, the fact that ETS 
sectors will only deliver a third of the targeted reductions by 2030 underscores the 
need for reform.

Sectors covered by the ETS account for half of current emissions, 
but only deliver a third of reductions

Emission critical:
reforming Europe’s carbon market

woodmac.com  |  Fast and furious: Europe’s race to slash emissions by 203005
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The ETS has spurred emissions reductions, especially in recent years, but 
economic shocks and fuel-price movements have rendered it less effective 
at times. It is also a highly complicated policy instrument to manage and has 
failed to provide the certainty that investors need to make structural changes 
and large capital investments.

Thus, the highest priority in reforming the ETS is to provide price certainty 
through an auction reserve or carbon price floor. The UK has shown how 
a carbon price floor can work. Introduced in 2013, it was applied to power 
generators, bringing forward retirement plans for an ageing coal fleet and 
removing marginal coal from the system. The path was already set; the price 
floor just speeded up the journey.

What carbon price does the EU need?

The EU must have a carbon price that delivers the highest practical levels of 
coal-to-gas switching. The carbon price that would put gas-fired combined-
cycle gas turbines ahead of lignite in the merit order is US$65 per tonne – 
twice today’s level.

Based solely on short-term economics, by 2030, a doubling of the carbon 
price would cut power-sector emissions by 18% through coal-to-gas switching 
compared with our base case. Certainty over the cost of carbon by 2030 would 
also accelerate coal phase-out plans, as it did in the UK. Renewable generation 
would be more competitive and the array of projects would expand. The rapidly 
growing pipeline of low-carbon hydrogen projects would be bolstered and the 
market would become more engaged in the development of CCS.

The current cost of carbon is insufficient to incentivise low-
carbon technologies

woodmac.com  |  Fast and furious: Europe’s race to slash emissions by 203006
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Carbon leakage – an industrial-scale complication

EU industries most at risk of relocating to countries with less stringent 
emission regulations are on a ‘carbon leakage’ list. These industries – often 
the most energy-intensive – receive the most generous allotment of free 
European emission allowances (EUA).

Industries included in the carbon leakage list have less incentive to 
decarbonise, because the impact of carbon prices in the Emissions Trading 
System is blunted. Cement, for example, has less incentive to develop 
CCS, despite it being the only practical option for emissions reduction. 
The inclusion of unabated steam-methane reforming (grey hydrogen) as a 
shielded sector undermines efforts to switch to low-carbon hydrogen. 

To deliver the EU’s climate objectives, the industries on the carbon leakage 
list must face a price on their emissions. The risk with that is of prompting 
an exodus of those industries out of the EU, and to prevent that, the 
measures currently in place to prevent carbon leakage need to be reformed.

A carbon border adjustment mechanism (CBAM) has been proposed as a 
means of counteracting carbon leakage. European industries are wary of 
disruption to global supply chains, reduced export competitiveness and the 
risk of retaliatory trade measures, but the Commission is moving ahead with 
a proposal.

The carbon border tax, as it is sometimes called, is likely to focus on sectors 
where the chance of carbon leakage is highest,but could be extended to 
include primary energy supply. This would alter the relative competitiveness 
of gas supplies to the European market, favouring pipeline suppliers and 
LNG projects with the lowest carbon intensity.
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Energy savings: difficult, necessary 
and achievable
The EU also has a 2030 target to reduce energy consumption by at least 
32.5%. The goal is calculated relative to a business-as-usual scenario (a 
baseline projection from a 2007 reference case). However, the combined 
national energy and climate plans of individual member states amount to less 
than 30%.

To achieve a 55% reduction in emissions, the Commission needs primary 
energy consumption to fall 40% below the baseline projection. That’s a 
substantial 27% reduction from 2019 levels – equivalent to the combined 
primary energy consumption of France and Spain.

Europe has a mixed record in delivering energy savings and 
needs a rapid shift in trajectory

Europe’s energy efficiency targets are difficult, but do not depend on new 
technology or large cost reductions. If both electrification and efficiency gains 
can be achieved in a targeted manner, emissions will fall faster. Shutting down 
the oldest and least efficient coal plants ensured huge emission cuts across 
Europe. The renovation and electrification of oil-fired buildings should be given 
similar priority, as these already produce at least twice as many emissions as 
their gas equivalents.
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Investable opportunities to fulfil Europe’s 
2030 mission

The EU has earmarked significant funds to support the energy transition. 
Governments will also seek to ‘crowd in’ investment with incentives aimed at 
attracting private capital. Such a formula has already delivered renewables 
growth, with feed-in-tariffs and guaranteed offtake underpinning returns for 
investors.

US$500 billion is required to more than double Europe’s wind 
and solar capacity from today’s levels

Capital will continue to chase much-needed utility-scale renewable generation 
growth and energy storage, but it will start to shift its focus down the value 
chain. The infrastructure investment to support power transmission and EV 
charging, among other things, will be substantial. 

Europe needs to rapidly shift from being a power market where centrally 
dispatched supply follows demand to one where demand can respond to an 
increasingly variable, weather-driven supply from renewable sources.

The power market will undergo a rapid transformation across 
the value chain
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Aggregators have emerged with business models that pool flexible generation 
with demand-response contracts to create ‘virtual power plants’. European 
utilities and the oil Majors have acquired many of these aggregators. The aim 
is to pair a scaled-up aggregator offering with renewable generation, energy 
storage, energy management solutions and more efficient buildings, but the 
business model is still somewhat conceptual.

The EU’s recently launched ‘renovation wave’ initiative underpins efforts 
to deliver efficiency gains in buildings, aiming to double the annual energy 
renovation rate of buildings by 2030. Energy companies must position 
themselves for the significant funds available from this initiative and develop 
offerings associated with energy efficiency. Incorporating such opportunities 
for efficiency gains into integrated energy solutions will bolster the chances 
of success.

Bioenergy – bankable carbon

Liquid biofuels, coupled with the electrification of transport, will contribute to 
meeting renewable energy directive II (REDII) targets. Neste, for example, has 
seen huge profit margins on its hydrotreated vegetable oil (HVO) technology. 
This, combined with the weak outlook for oil-refining margins in Europe, has 
prompted Eni and Total, among others, to bring onstream their own HVO 
production capacity. Feedstock supply challenges will emerge and incentives 
may change, but designed correctly, this technology can deliver on other 
objectives of the Green Deal.

Biomethane is a much smaller component of Europe’s energy mix. Our 
base-case scenario sees it reaching 12.5 billion cubic metres (bcm) by 
2030. This is only around 2.5% of Europe’s gas supply mix, but government 
targets point to levels of at least 30 bcm by 2030. Like biofuels, the scale is 
altogether different, but in a disaggregated market, there is an opportunity 
for energy companies to capitalise on synergies. A 2.5% increase in the 
use of biomethane equates to a 2.5% reduction in emissions from the gas 
industry – the most resilient of fossil fuels – by 2030. Paired with CCS, the 
opportunity increases.

Gas and LNG – decarbonising to secure a long-term future

Gas will remain resilient to 2030 amid a 55% emissions reduction. As 
domestic gas production wanes, Europe will become ever more dependent 
on imports. We estimate that LNG will account for 27% of the gas supply 
mix by 2030.

The EU’s goal to reduce CO2 throughout the value chain, potentially by 
using a market mechanism such as the CBAM, will push players to reduce 
their carbon footprint. Piped gas may have an advantage over LNG and the 
relative competitiveness of LNG players could shift. 
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To reach its goal of a 55% emissions reduction by 2030, Europe needs to 
shift gear and incentivise even higher levels of renewable generation and 
the more rapid adoption of electric passenger vehicles. Even stretching 
these measures to the maximum will not be enough, however. Europe 
needs to focus on providing carbon cost certainty by reforming the 
ETS to both accelerate decarbonisation on the supply side and reduce 
consumption through greater energy efficiency. Only by doing this will the 
EU stand a chance of being a net-zero emitter by 2050.

Among our scenarios for 2030, gas stands out among fossil fuels for its 
resilience. It can support the accelerated phase-out of coal, as well as 
efforts in other sectors that are hard to decarbonise. However, to secure 
a longer-term future, companies shifting to gas must tackle value-chain 
emissions and make progress on scaling up CCS.

Europe remains at the vanguard of global climate-change policy. The bloc’s 
unfolding policy will be closely watched by governments and businesses 
around the world. Exposure to Europe’s head start in the energy transition 
will prepare companies to succeed in other markets

For the COP26 climate summit in Glasgow in November, countries are meant 
to offer more demanding decarbonisation programmes than at Paris in 
2015, and broader adoption of more ambitious 2030 targets is likely to be 
part of that. One thing is clear: meeting the EU’s 2030 target requires a more 
dramatic acceleration in the pace of the energy transition than many had 
been expecting.

Conclusion:
Net zeroing in on 2050

Our LNG Carbon Emissions Tool shows that the additional cost could be as 
much as US$1.0 per million British thermal units (mmbtu) under a US$65/
tonne carbon price scenario; even today’s carbon cost would add US$0.6/
mmbtu for some. Carbon-neutral LNG cargoes, currently gaining momentum 
in Asia, will soon become a feature of the European market.

However, the carbon footprint of imported gas accounts for just 10% to 
15% of gas value-chain emissions. For gas to secure a future beyond 
2030, large-scale CCS must become a reality for gas-fired power and hard-
to-abate industries. Equinor, Shell and Total have partnered on Norway’s 
Northern Lights CCS project, which could, over time, become a hub for CO2 
produced in Northwest Europe. Meanwhile, EBN and Gasunie aim to take a 
final investment decision on the Porthos project in Rotterdam in 2022, with the 
potential to capture 2% of CO2 from the Netherlands. Certainty on the carbon 
price and sustained policy support are required to kick-start more opportunities 
across Europe. The EU ETS Innovation Fund will support efforts, but tapping into 
the private capital chasing low-carbon opportunities will be key.

woodmac.com  |  Fast and furious: Europe’s race to slash emissions by 203011
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Steel sector emissions must fall 75% under 2°C scenario

NEWS RELEASE

Steel sector emissions must fall 75% under 2°C scenario

Huge opportunity for premium iron ore

10 August 2021

Hydrogen challenges metallurgical coal but it still has a future

Carbon emissions in the steel sector must fall by 75% from today’s levels to limit
global warming to within 2 degree Celsius (°C), says Wood Mackenzie, a Verisk
business (Nasdaq:VRSK).

This means reducing global steel emissions from over 3,000 million tonnes of
carbon dioxide equivalent (Mt CO ) in 2020 to just 780 Mt CO  by 2050.

Wood Mackenzie senior analyst Mihir Vora said: “This is an extremely challenging
target to meet. The steel industry would need to �nd the right balance between
managing rising demand and pressure to decarbonise. The pathway to a 2°C world
is �lled with obstacles compared to our base case view.”

Steel demand is expected to rise 23% to 2,300 Mt between 2020 and 2050.
Developing economies such as India, Southeast Asia and South America are
expected to drive demand growth, while China and Europe would pare down their
consumption.

Vora said: “Currently, steel is responsible for 7% of global CO  emissions. The
industry needs to prioritise decarbonisation if the world is going to achieve a 2°C
warming pathway aligned to the goals of the Paris climate agreement.

A Verisk Business

2 2
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“Advanced economies will need to do more to curb emissions via innovative new
steelmaking pathways such as hydrogen use, while developing nations will be slow
adopters and small contributors to emissions reduction.”

Wood Mackenzie has outlined �ve main outcomes that would need to be achieved
for the steel sector to achieve a 2°C warming pathway. They include (1) doubling
scrap use in steel making; (2) tripling direct reduced iron (DRI) production and use;
(3) reducing global average electric arc furnace (EAF) emissions intensity by 70%;
(4) reducing blast furnace – basic oxygen furnace (BF-BOF) emissions intensity by
30%, close to its theoretical minimum; and (5) capturing and storing 45% of the
residual carbon emissions (around 500 Mt per annum).

Aligning to a challenging 2°C warming pathway in the steel industry would mean
disruption to the iron ore and metallurgical coal markets. It would, however, be a
boon for hydrogen demand in steelmaking as well as carbon capture and storage.

“Steel’s potential extreme decarbonisation in a 2°C scenario would mean tripling
DRI production. This presents a huge opportunity for suppliers of premium iron
ore,” said Rohan Kendall, head of iron ore research. “Although the rise in scrap
consumption would lead to total iron ore demand falling by 24% below our base
case, the market for pellet products would expand by 35%.”

The decarbonisation of the steel sector in this scenario would boost DRI trade.
Australia and Brazil could be well positioned to produce H-DRI for export. DRI using
green hydrogen as the reductant can produce steel with almost zero CO
emissions. China and Europe would be key DRI importers.

To achieve scrap use growth, scrap recycling rates would have to increase from
80%-85% to 95%. India and China scrap supply chains would require substantial
development which would contribute to displacement of iron ore demand, notably
taking effect post 2030.

Metallurgical coal principal analyst Anthony Knutson said: “Under a 2°C scenario,
hot metal consumption is expected to decrease 667 Mtpa below our base case by
2050 to 795 Mt. This in turn leads to an almost halving of the total annual
metallurgical coal demand to 622 Mt from our base case by 2050.”

Seaborne metallurgical coal trade would fall in this scenario, although domestic
coal in China would bear the brunt of declines.

2
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Knutson said: “In a 2°C world, seaborne imports would be all but eliminated during
the 2040s in China, leaving only a nominal volume of the highest-quality coking
coals imported to coastal mills. India, on the other hand, would double its import
requirement to 123 Mtpa, as its steel demand outpaces its ability to decarbonise.

"PCI demand comes under great pressure in a 2°C scenario falling by 50% or 37 Mt
as hydrogen injection rates increase.”

A successful rollout of carbon capture and storage – which under this scenario
could reach 500 Mt of emissions captured in 2050 – would provide an opportunity
for continued use of metallurgical coal in steelmaking as emissions captured via
this pathway is from BF/BOF steelmaking.

-------------------

NOTE:

The Base Case

The Wood Mackenzie base case represents our judgement of the most likely
outcomes for the energy and natural resources industries, taking into account the
expected evolution of policy and technology over the coming decades.

The Scenarios

Wood Mackenzie’s Accelerated Energy Transition 2 scenario shows our view of a
possible state of the world and of the energy industry that is consistent with
limiting the rise in global temperatures since pre-industrial times to 2 degree
Celsius. There could be multitude of potential pathways for meeting that condition,
and the AET-2 scenario represents our interpretation of the likeliest route, given the
policy drivers and technological innovation required. We do not assign a probability
to the likelihood of any scenario being realised.
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 GOV.UK 
1. Home (https://www.gov.uk/)
2. Environment (https://www.gov.uk/environment)
3. Climate change and energy (https://www.gov.uk/environment/climate-change-energy)
4. Climate change international action (https://www.gov.uk/environment/climate-change-

international-action)

World news story

COP26 President visits India ahead of
landmark climate summit

English
िहंदी (https://www.gov.uk/government/news/cop26-president-visits-india-ahead-of-landmark-
climate-summit.hi)

COP26 President Alok Sharma visits India to discuss further collaboration on climate action
ahead of the vital summit in Glasgow in November.

From:
British High Commission New Delhi (https://www.gov.uk/world/organisations/british-high-
commission-new-delhi)

Published
16 August 2021

Mr Sharma is set to meet senior ministers from the Indian Government and leaders
from industry and civil society
visit will focus on opportunities for India to play a leading role in making COP26
(https://www.gov.uk/government/topical-events/cop26) a success
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COP26 President Alok Sharma (https://www.gov.uk/government/people/alok-sharma) has
arrived in New Delhi on a three-day visit (16 to 18 August) for discussions with senior
Indian ministers and leaders from industry and civil society, on the vital role India has in
helping to make sure the climate change summit is a success.

With fewer than 100 days to go until the landmark summit in Glasgow, UK, the in-person
visit represents the UK’s commitment to raise global ambition on climate action for a
balanced and inclusive outcome at COP26.

In his meetings with key climate stakeholders, Mr Sharma is expected to point to the role
India can play at the summit through profiling its ambitious domestic plans, and by joining
the growing number of countries who have updated their 2030 emissions targets under the
Paris Agreement.

This comes as the UK calls on all G20 countries to sign up to net zero, set out clear plans
to cut emissions by 2030, and commit to ending coal power, transitioning to electric
vehicles, and restoring nature, with the richest nations providing financial support to the
rest of the planet to go green.

The UK and India are already working closely together including research and innovation
for a clean energy transition and to improve global resilience – through the India-led
International Solar Alliance (ISA) and the Coalition for Disaster Resilient Infrastructure
(CDRI), and the Green Growth Equity Fund.

This is Mr Sharma’s second visit to India in 2021, he is expected to meet with Bhupender
Yadav, Minister of Environment, Forest and Climate Change and RK Singh, Minister of
Power and New and Renewable Energy.

Alok Sharma, COP26 President-Designate, said:

India has a vital role to play as the world comes together in Glasgow to
demonstrate renewed action under the Paris Agreement. India’s leadership –
including through the International Solar Alliance and Coalition for Disaster
Resilient Infrastructure – is hugely important as we look to build global
resilience ahead of COP26 and beyond.

All countries - including the UK and India - have a historic opportunity to build
back greener from the Covid pandemic. Providing climate resilient jobs that also
promote economic growth will lead to a green industrial revolution that also
makes financial sense.

Alex Ellis, British High Commissioner to India, said:

The COP26 summit this November is our last best chance to set the world on
the path towards a global warming limit of 1.5 degrees. India is already taking
impressive action, for example on renewables. With most of the infrastructure
that India will need by 2040 yet to be built, it can lead the way in new clean
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technology and infrastructure. As Prime Ministers Johnson and Modi agreed in
the 2030 Roadmap, the UK and India are committed to working closely on this
journey – in the run up to COP26 and beyond.

In November the UK will host the UN climate change conference COP26 in Glasgow in
partnership with Italy. This will provide an opportunity for the world to come together and
commit to urgent action. The UK is already setting a strong example on climate action, with
a legally binding target to cut emissions to net zero by 2050.

Further information

The UK has committed to doubling its International Climate Finance to at least £11.6 billion
over the next five years, to help developing countries to take action. Between 1990 and
2018, the UK nearly halved emissions whilst growing the economy by 75%, and will cut
coal use in the power sector entirely by 2024 and stop the sale of petro/diesel vehicles in
2030.

India and the UK are working together to boost climate resilience and advance clean
energy transition. Climate is one of the pillars of the India-UK 2030 Roadmap
(https://www.gov.uk/government/publications/india-uk-virtual-summit-may-2021-roadmap-2030-for-a-
comprehensive-strategic-partnership).

The UK and India co-chair the Coalition for Disaster Resilient Infrastructure (CDRI)
(https://www.gov.uk/government/news/uk-becomes-co-chair-of-india-led-global-climate-initiative),
promoting disaster resilient infrastructure planning, development, policy and financing
across the world. We are sharing knowledge on power sector reform, adaptation and
resilience, renewables, energy efficiency and electric mobility. The UK is supporting India to
adapt to the impacts of climate change (co-chairing the Governing Council of CDRI) and
encouraging private sector investment into green finance.

The UK and India are also working in partnership to take action together. The UK is
investing in India’s renewable and clean transport sectors, for example through our joint
Green Growth Equity Fund (which includes investment of £120m by each country), as well
as multilateral funds. We have joint research and innovation partnerships to develop the
next generation of solar buildings and energy efficiency solutions.

Through the Commonwealth Litter Programme, the UK and India are also working to
address plastic pollution from both land and sea-based sources. A Twin Cities Marine Litter
Initiative to address waste management at regional and city level is also being discussed.

Media

For media queries, please contact:

David Russell, Head of Communications  
Press and Communications, British High Commission, 
Chanakyapuri, New Delhi 110021. Tel: 24192100  
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Media queries: BHCMediaDelhi@fco.gov.uk

Follow us on Twitter (https://twitter.com/ukinindia), Facebook
(https://www.facebook.com/bhcindia), Instagram (https://instagram.com/ukinindia), Flickr
(https://www.flickr.com/photos/ukinindia), Youtube (http://www.youtube.com/playlist?
list=PL8211DFD44B2BAECA) and LinkedIn (https://in.linkedin.com/company/ukinindia)

Published 16 August 2021

Related content

India-UK virtual summit, May 2021: Roadmap 2030 for a Comprehensive Strategic
Partnership (https://www.gov.uk/government/publications/india-uk-virtual-summit-may-2021-
roadmap-2030-for-a-comprehensive-strategic-partnership)
Register your interest for Phase 3 of the Industrial Energy Efficiency Accelerator
(https://www.gov.uk/government/publications/industrial-energy-efficiency-accelerator-phase-3)
Register your interest for the Red Diesel Replacement competition
(https://www.gov.uk/government/publications/red-diesel-replacement-competition)
Register your interest for the Industrial Fuel Switching competition
(https://www.gov.uk/government/publications/industrial-fuel-switching-competition)
Tees Valley multi-modal hydrogen transport hub
(https://www.gov.uk/government/publications/tees-valley-multi-modal-hydrogen-transport-hub)
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1. INTRODUCTION 

1.1. In this rebuttal evidence I respond to the aspects of Proof of Evidence and Appendices 

of Mark Kirkbride [WCM/MK/1 and WCM/MK/2] which relate to the purported local 

economic benefits of the proposed development, and particularly the extent of any 

claimed local employment and investment benefits. This rebuttal should be read 

together with my Proof of Evidence [SLACC/RD/1].  

 

1.2. Except where I indicate to the contrary, the facts and matters contained in this Proof 

of Evidence are within my own knowledge. Where facts and matters are not within 

my own knowledge, I have identified my sources of information or understanding. 

 

2. UNSUBSTANTIATED EMPLOYMENT FIGURES 

2.1. At paragraph 8.1 of his Proof of Evidence, Mr. Kirkbride makes reference to the 

purported “significant employment benefits to the local area” that the proposed 

development will provide.  

 

2.2.  He goes on to assert that the project will create “up to” 532 permanent staff 

positions. As noted in my Proof of Evidence (at paragraph 2.1-3), the Applicant 

provided no clear methodology for those employment numbers during the course of 

the application process.  

 

2.3. The Independent Economic Assessment (Appendix 1 to Mr. Kirkbride’s Proof of 

Evidence) upon which Mr. Kirkbride now relies is itself based on information provided 

by the Applicant. Again, it contains no methodology for calculating the number of jobs. 

The information on the “Yearly Number of Jobs Sustained by the Project by Category 

of Job (Figure 2.7 in Appendix 1) lists as its source “West Cumbria Mining Financial 

Model” (pg 19) and the authors of Appendix 1 make it clear that they have relied on 

the WCM financial model as the starting point for their analysis, without verifying that 

information independently (section 3.4.1, pg 23 of 79, and pg 68 of 79).  The criticism 

which I made at paragraph 2.4 of my Proof of Evidence also remains apt: there is no 

detail on how long each activity takes in order to provide any robust or realistic 



4 
 

estimate of the number of people that would be required to perform tasks at the 

mine. It follows that any conclusion as to the total number of jobs available at the 

mine remains speculative and poorly evidenced.  

 

2.4. I note that Mr. Kirkbride includes an ‘organogram’ at Appendix 4 to his Proof of 

evidence. This is a diagrammatical depiction of how WCM’s proposed workforce could 

operate at the site from an organisational perspective. It offers no insight as to how 

tasks at the mine would actually require the level of employment claimed. Whilst the 

organogram refers to some positions which are legal requirements under the Mines1 

Regulations 2014 or The Management and Administration of Safety and Health at 

Mines Regulations 1993 it is noted that a large number of the proposed jobs at the 

site (e.g. ‘Bolter Miner Production Support x 20’ or ‘Continuous Miner SC Operator x 

10’) are not mandated by statute. The true number of employees that will be required 

during operation therefore remains opaque.  

 

2.5. Mr. Kirkbride claims that the development will result in the offer of 50 apprenticeships 

at paragraph 8.2 of his Proof of Evidence. Again, the details in respect of the proposed 

apprenticeships are scant. It is not clear, for example which “local educational 

providers” have actually developed training course curricula or will do so. The Lakes 

College at Lillyhall is given as an example only, and it is not understood that there are 

any concrete arrangements in place. Mr. Kirkbride does not confirm when, during the 

lifetime of the mine, the apprenticeships will be offered.  

 

2.6. Even more importantly, Mr. Kirkbride notes that the apprenticeship training course 

curriculum will be “based on WCM’s future needs” (at his paragraph 8.2). In the 

context of a development which is necessarily limited to 2049 and a technology which 

appears, already, to have been rendered redundant due to the need for urgent GHG 

emissions reductions,2 it is difficult to see how such apprenticeships offer any 

 
1  For reference, note the correct regulations are The Mines Regulations 2014 not the Mine Regulations as 

apparently suggested within Appendix 4.  
2  See Section 7 of the Proof of Evidence of Professor Ekins [SLACC/PE/1], Section 3 (and particularly paragraphs 

3.25-30, and 3.34-4) of the Proof of Evidence of Professor Nilsson [SLACC/LN/1], and Section 5 of the Proof 
of Evidence of Sir Robert Watson [SLACC/BW/1].  
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meaningful long-term benefit to local young people. Much as the mine itself is likely 

to become a stranded asset,3 the proposed apprenticeships will leave young persons 

in the local area stranded in terms of future employment prospects.  I address the 

s.106 obligation apparently designed to secure the apprenticeships and other claimed 

employment benefits in the following section. 

 

3. LIKELY HIGH LEVEL OF NON-LOCAL EMPLOYMENT 

3.1. Mr. Kirkbride makes reference to a s.106 agreement proposed by WCM which he 

claims commits WCM to filling 80% of the available jobs at the site with people from 

within 20 miles of the mine (at his paragraph 8.2). Yet Mr. Kirkbride himself confirms 

that this will be complied with only “wherever possible,” and the language of the draft 

s.106 agreement is similarly vague.  

 

3.2. The Glossary section of the draft s.106 agreement currently refers to the above 

commitment to employ local staff as a “target” only. Further details are provided at 

Paragraph 15 of Schedule 1 of the draft s.106 agreement which is headed ‘Training 

and Employment Management Plan’ (‘TEMP’). This requires WCM only to exercise “all 

reasonable endeavours” to comply with the TEMP (its §15.3). Further, the proposed 

TEMP is also to be subject to a review every five years following commencement (its 

§15.4) in the light of a number of factors including “in the context of current 

commercial business practices.” The s.106 agreement provides no sanction which 

would befall WCM in the event they under-delivered (or indeed dramatically under-

delivered) the claimed number of jobs to local people.  

 

3.3. Far from providing a firm, concrete commitment to providing a high level of local jobs, 

the s.106 agreement as drafted therefore sees 80% local job delivery as a ‘target’ at 

which it may aim and preserves the opportunity for WCM to renegotiate employment 

at the mine every five years on the basis of what is commercially convenient. WCM 

will not incur any penalty in the event it fails to deliver its claimed level of 

employment. WCM has therefore not committed to filling 80% of the positions at the 

 
3  See paragraph 2.10 of the Proof of Evidence of Professor Nilsson [SLACC/LN/1]. 
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mine with local staff but effectively stated that this may be possible and will be 

attempted.  

 

3.4. In paragraph 3 of my Proof of Evidence, I explained in detail how local skills shortages 

mean that WCM would need to employ a significant number of non-local staff and 

likely look beyond the UK for appropriately skilled mine workers. Mr Kirkbride, 

however, simply asserts that he is “confident the pre-application process” recently 

implemented demonstrates “significant interest and demand for new employment at 

the mine” (his paragraph 8.3). That confidence does not overcome the analysis I 

provided at paragraphs 3.1-3 of my Proof of Evidence which highlighted that only 3% 

of the respondents to WCM’s local labour survey would be realistically capable of 

working at the mine.  

 

3.5. This point is further emphasised by Mr. Kirkbride’s reference to “significant interest” 

in new employment at the mine (his paragraph 8.3). Whilst there may be a desire by 

local workers to take up employment at the mine, the fact is that this may translate 

into the mine receiving many applications from local residents, but it does not mean 

that there will be a lot of jobs for them. As I set out in my Proof of Evidence and 

summarise above, the vast majority of the local workforce lack previous mining 

experience and WCM would likely be required to recruit a non-local workforce 

whatever the level of local interest in employment for WCM may be.  

 
3.6. This must be a factor which Mr. Kirkbride is aware will inhibit local people from taking 

up jobs: at his paragraph 8.16 (and 8.20) he claims “educational attainment” is poor 

in the local area: at paragraph 8.18 he notes that 27% of Copeland residents hold no 

qualifications (below the national average of 22.5%), and he notes that roles at the 

nearby Sellafield nuclear waste reprocessing and storage site “are skilled and require 

specific qualifications and educational needs” (his paragraph 8.14). Mr. Kirkbride is 

therefore aware that specialist industrial infrastructure like mines or nuclear waste 

processing plants need highly trained staff, and notes that few local people possess 

the relevant qualifications, but he does not explain how this problem will be overcome 

such that local persons will be able to take up jobs at the proposed mine.  
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3.7.  I further note that whilst Mr. Kirkbride says that WCM currently have “no intention 

of recruiting” overseas employees (his paragraph 8.3), this is not a commitment to 

employing only local domestic employees. The simple point is that for the reasons set 

out above, and as explained in my Proof of Evidence (particularly in my section 3) it is 

difficult to see how the proposed mine could be operated without a significant non-

local and potentially international workforce.  

 

3.8. Mr. Kirkbride claims that Appendix 1 to his Proof of Evidence “clearly demonstrates 

the significant benefits the scheme will deliver to employment locally” (at paragraph 

8.6 of his Proof of Evidence). However, Appendix 1 bases its analysis of the local 

benefits on the assumption, which it takes from the Applicant, that direct employee 

miners and underground workers, and 90% of management, are expected to live 

locally (section 2.1.2.2 pg 18 of 79). There is still no evidence that, given existing skills 

shortages, most of the jobs will not be filled by people from outside the area or that 

those jobs that are filled by people who live in Copeland or the wider region will not 

be displaced or ‘poached’ in the Council’s own terms4, from other employers, resulting 

in no net increase in employment. 

 

3.9. In paragraph 8.4 of Mr Kirkbride’s Proof of Evidence, he says that the ‘independent 

economic assessment’ (Appendix 1) shows that the proposal will result in “more than 

1,077 indirect and induced jobs during its operation”. Firstly, it is not clear where this 

figure comes from, as it is not in any of the tables in Appendix 1. Secondly, the 

projected local and regional figures for indirect and induced jobs in Appendix 1 are 

significantly lower than the national number, with 102 indirect and 44 induced jobs 

(average per annum) for the whole of Cumbria between 2023 and 2049 (Table 7.2 pg 

54 of 79; compare the national impacts claimed at Table 7.1, pg 53 of 79). Moreover, 

the analysis of the economic impact is based on the Applicant’s own financial models 

and assertions that it intends to source labour, goods and services as locally as 

 
4  See the concerns of the Council’s Economic Development Team regarding the proposed development 

causing a “high level of poaching” from other employers at paragraph 4.3 of my Proof of Evidence, and 
Appendix 4 to my Proof of Evidence [SLACC/RD/2].  
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possible, which is not a binding commitment or a robust basis for assessment, for the 

reasons explained above.  

 
3.10. At paragraphs 8.7-8.10 of his proof, Mr Kirkbride argues that because the salaries at 

the mine will be higher than the national average, they are equivalent to a greater 

number of jobs than the actual number of jobs created by the mine. This appears to 

be a non-standard approach designed to inflate job numbers. The reality is that the 

mine will not produce the number of jobs cited as “direct job equivalents”, and indeed 

this highlights that another investment of a similar size could produce more jobs if 

salaries were more in line with the national average. 

 
4. DEPRIVATION AND UNEMPLOYMENT  

4.1. At paragraph 6.1 of my Proof of Evidence, I explained how the Applicant’s own 

assessment of the relevant data demonstrated that the area local to the mine did not 

suffer from particularly high levels of deprivation and unemployment as claimed, but 

was rather in line with national figures generally, and outperforming the national 

average in a number of respects. There are, of course, pockets of deprivation but the 

Applicant offers no evidence that the mine will ameliorate the various dimensions of 

poverty and unemployment in particular areas. 

 

4.2. At paragraphs 8.12-8.20 of his Proof of Evidence, Mr Kirkbride continues to press the 

case that the local area suffers from significant deprivation and would benefit from 

the proposed development. For the reasons set out in my Proof of Evidence at section 

6, and the reasons that follow, I consider that this assessment is inaccurate.  

 

4.3. At paragraph 8.13, Mr. Kirkbride implicitly claims that there are significantly fewer 

jobs than required within Copeland by comparing its population with its number of 

inhabitants. That is a misleading and simplistic analysis because it does not consider 

the number of working age people within Copeland, merely its population. I note that 

the source (Mr. Kirkbride’s endnote 3,) used to justify Mr. Kirkbride’s analysis discloses 

that the employment rate for Males aged 16-64 in Cumbria is 80.2%, which exceeds 

the same rate for the North West (77.6%) and England generally (79.1). Similarly, the 
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employment rate for Women aged 16-64 in Cumbria (74.6%) outperforms that in the 

North West (70.9%) and England (72.3%).  

 

4.4. At his paragraphs 8.15-16, Mr. Kirkbride claims that “as a result” of the fact that there 

are only five large business in Copeland with more than 250 employees, “there remain 

significant clusters of very low-income households […] with high proportions of 

NEETs” with no explanation of or evidence to support how these statements are 

linked. He then makes a number of statements, some of which do not cite a data 

source, about unemployment, crime rates and wellbeing, with no explanation of how 

these indicators would be ameliorated by the proposed mine. I repeat my analysis that 

the mere fact that a new potential “large business” in the area will not necessarily 

benefit these ‘clusters’ of low-income households due to the likely need to import the 

majority of the employees at the mine from beyond the local area.  

 

4.5. At paragraph 8.17 of his Proof of Evidence, Mr. Kirkbride provides a figure for 

unemployment among young adults without specifying the locality for this figure or 

its data source. This renders it impossible to scrutinise the proposed figure in any 

detail. However, I note that ONS unemployment figures for 2020 show that the 

unemployment rate in Cumbria was in fact 3.7%, which is significantly lower than the 

Great Britain average of 4.6% (see the Nomis Official Labour Market statistics on 

employment and unemployment in Appendix R1 to this rebuttal). 

 

4.6. As I explained in paragraph 4.1 of my Proof of Evidence, on the County Council’s own 

analysis, a large proportion of those who are unemployed in the local area have been 

out of work for over six months, indicating they are not immediately ready for work. 

Neither Mr. Kirkbride’s statement nor his supporting evidence suggests the Applicant 

plans to target this group specifically, and there is no suggestion as to how such a 

workforce might be targeted. The same may be fairly said of the 27% of Copeland 

residents who hold no qualifications (that Mr. Kirkbride identifies at paragraph 8.18 

of his Proof of Evidence): there is simply no indication from WCM that any of these 

people will benefit from the proposed mine in employment terms.  
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4.7. As such, as explained above, there is little evidence to justify Mr. Kirkbride’s claim at 

paragraph 8.19 of his Proof of Evidence that “the local area would benefit immediately 

as a result of the investment and use of local products and services.” Further, there 

are a number of negative effects of the proposed mine which Mr. Kirkbride overlooks. 

As I explain in section 5 of my Proof of Evidence, one of the key obstacles to meeting 

Cumbria’s climate targets is appropriate investment in green skills. Clearly, the 

development of skills in the local area in respect of a project with a lifetime shorter 

than the average career (if the mine is operational 2024-49) which could otherwise be 

focussed on alternative low-carbon jobs will only intensify the local green skills 

shortage.   

 

5. UK ECONOMIC IMPACT 

5.1. I have had the opportunity to read the Rebuttal Proof of Professor Ekins [SLACC/PE/3] 

in respect of Paragraphs 9.1 – 9.19 of Mr. Kirkbride’s evidence. I agree with the 

conclusions Professor Ekins draws and rely on his analysis Section 6 of his Rebuttal 

Proof. 

 

Declaration  
The evidence which I have prepared and provide for this appeal reference 
APP/H0900/V/21/3271069 in this Rebuttal Proof of Evidence is true, and I confirm that the 
opinions expressed are my true opinions. 
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6. APPENDIX R1 - Nomis Official Labour Market Statistics for

Unemployment (Cumbria, 2020)



8/31/2021 Labour Market Profile - Nomis - Official Labour Market Statistics

https://www.nomisweb.co.uk/reports/lmp/la/1941962771/report.aspx?c1=2013265922&c2=2092957699

nomis
official labour market statistics

The profile brings together data from several
sources. Details about these and related
terminology are given in the definitions section.

All figures are the most recent available.

Resident population

Employment and unemployment

Economic inactivity

Workless households

Employment by occupation

Qualifications

Earnings by place of residence

Out-of-work benefits

Jobs (total jobs / employee jobs)

Civil Service jobs

Businesses

local authority profile

Labour Market Profile - CumbriaLabour Market Profile - Cumbria

Resident Population

Total population (2020)

Cumbria 
(Numbers)

North West 
(Numbers)

England 
(Numbers)

All People 499,800 7,367,500 56,550,100

Males 246,300 3,640,300 27,982,800

Females 253,500 3,727,100 28,567,300

Source: ONS Population estimates - local authority based by five year age band
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8/31/2021 Labour Market Profile - Nomis - Official Labour Market Statistics

https://www.nomisweb.co.uk/reports/lmp/la/1941962771/report.aspx?c1=2013265922&c2=2092957699

Cumbria 
(Numbers)

Cumbria 
(%)

North West 
(%)

England 
(%)

All People Aged 16-64 294,500 58.9 62.1 62.3

Males Aged 16-64 145,900 59.2 62.6 63.0

Females Aged 16-64 148,600 58.6 61.5 61.6

Source: ONS Population estimates - local authority based by five year age band
Notes:   % is a proportion of total population 

Labour Supply

Employment and unemployment (Jan 2020-Dec 2020)

Cumbria 
(Numbers)

Cumbria 
(%)

North West 
(%)

England 
(%)

All People

Economically Active† 242,400 80.3 77.6 79.5

In Employment† 233,500 77.4 74.2 75.7

Employees† 190,900 63.5 65.1 65.4

Self Employed† 42,100 13.7 9.0 10.1

Unemployed§ 8,900 3.7 4.2 4.6

Males

Economically Active† 128,300 84.9 81.4 83.4

In Employment† 121,500 80.2 77.6 79.1

Employees† 93,800 61.8 65.2 65.9

Self Employed† 27,400 18.1 12.3 13.0

Unemployed§ 6,700 5.3 4.5 5.0

Females

Economically Active† 114,100 75.8 73.8 75.6

In Employment† 112,000 74.6 70.9 72.3

Employees† 97,100 65.1 65.0 64.8

Self Employed† 14,600 9.3 5.7 7.2

Unemployed§ # # 3.9 4.2

Source: ONS annual population survey
#   Sample size too small for reliable estimate (see definitions) 
†   -   numbers are for those aged 16 and over, % are for those aged 16-64
§ -   numbers and % are for those aged 16 and over. % is a proportion of economically active

Population aged 16-64 (2020)

13 



8/31/2021 Labour Market Profile - Nomis - Official Labour Market Statistics

https://www.nomisweb.co.uk/reports/lmp/la/1941962771/report.aspx?c1=2013265922&c2=2092957699

Cumbria 
(Level)

Cumbria 
(%)

North West 
(%)

England 
(%)

Total 57,100 19.7 22.4 20.5

Student 8,700 15.2 25.5 27.1

Looking After Family/Home 9,200 16.1 20.3 20.9

Temporary Sick ! ! 1.5 2.0

Long-Term Sick 17,400 30.4 26.8 22.8

Discouraged ! ! 0.7 0.7

Retired 13,900 24.3 13.9 13.5

Other 6,700 11.8 11.3 13.1

Wants A Job 9,200 16.0 20.9 22.6

Does Not Want A Job 47,900 84.0 79.1 77.4

Source: ONS annual population survey
!   Estimate is not available since sample size is disclosive (see definitions) 
Notes:   numbers are for those aged 16-64.  
 % is a proportion of those economically inactive, except total, which is a proportion of those aged 16-64 

Workless Households (Jan-Dec 2019)

Cumbria North West England 

Number Of Workless Households 22,400 364,000 2,356,700

Percentage Of Households That Are Workless 13.7 15.6 13.3

Number Of Children In Workless Households # 165,600 1,013,600

Percentage Of Children Who Are In Households That Are Workless # 11.5 9.3

Source: ONS annual population survey - households by combined economic activity status
#   Sample size too small for reliable estimate (see definitions) 
Notes:   Only includes those households that have at least one person aged 16 to 64. 
 Children refers to all children aged under 16. 

Economic inactivity (Jan 2020-Dec 2020)

Cumbria 
(Level)

Cumbria 
(%)

North West 
(%)

England 
(%)

All People
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1 INTRODUCTION 

1.1. In this rebuttal evidence I respond to certain aspects of the proof of evidence and 

appendices of Jim Truman [WCM/JT/1 & WCM/JT/2] and of Mark Kirkbride 

[WCM/MAK/1 & WCM/MAK/2]. This rebuttal evidence should be read together with 

my proof of evidence [SLACC/SH/1].  

1.2. I provide this evidence as an independent expert, to whom no payment has been made. 

This proof of evidence is true to the best of my knowledge, and the professional 

interpretation and opinions are mine, founded on the factual evidence which has been 

gathered in connection with this appeal.  

2 COAL QUALITY & MARKETABILTY

2.1. Mr Truman states in his proof at paragraph 5.1 that West Cumbria Mining coal is 

comparable to US High-Vol A quality and is expected to be highly marketable in the 

European market. 

2.2. First, I note that, it is clear from the Wood Mackenzie Report (“WM Report”) which 

appears as the appendix to his Proof of Evidence and on which many of the findings in 

Mr Truman’s evidence are based (WCM/JT/1 Para 2.2), that Mr Truman and his 

colleagues have simply been provided with the specifications of the product which 

WCM claims will be achieved.  (WCM/JT/2 para 2.6) WCM has still provided no data 

on the Run of Mine coal.  As set out in my proof of evidence, it is not clear what 

processing is proposed or whether it would be achievable to produce coal of the 

specifications claimed, given the high sulphur content of the targeted seams.  This was 

previously addressed in my proof at SLACC/SH/1, in particular at paras 3.6-3.7, 6.3-

6.4, 7.1-7.5. 

2.3. Mr Truman is not entirely clear whether he actually considers the WCM coal to be 

High Vol A, in accordance with WCM’s statement of case (SOC para 112).  As above 

he states that it is “comparable” to US High Vol A coals (WCM/JT/1 para 5.1) but he 

then goes on to say simply that the WCM product “presents a high-volatile coking 

coal.”    
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2.4. Mr Truman then says (WCM/JT/1 para 5.4) that “West Cumbria Mining’s coking coal 

exhibits almost all of the key parameters used to designate HVA quality.”  (my 

emphasis) At WCM/JT/2, table 2.1 and 2.2 of the WM Report set out key parameters 

for metallurgical coal.  It may be noted that the (claimed) WCM coal specifications are 

outside the range given in Table 2.2 for of both HVA and HVB coal in respect of 

multiple parameters.   

Sulphur 

2.5. The WM Report indicates that HVA coal has a maximum sulphur content of 1.3% and 

that HVB coal has a maximum sulphur content of 1.4%. (WCM/JT/2 page 22, table 

2.2) The inclusion of sulphur content in the marketable qualification of metallurgical 

coal is, itself, noteworthy. In original submissions to Cumbria County Council, WCM 

continually described their coal in terms of its physical coking properties.  The WM 

Report now recognises that the sulphur content is one of the important criteria which a 

metallurgical coal must meet.    

2.6. However, WCM’s evidence indicates that the coal produced by the mine would range 

up to 1.6% sulphur content.  [WCM/MAK/1 para 7.11; WCM/MAK/2 p 71] Even at 

the annual average value of 1.4% sulphur, which they claim that 80% of the coal will 

meet [Id], this is not within the WM Report specification for HVA coal.  As I have 

previously set out, in fact the evidence indicates that 1.1% sulphur is the upper limit 

for marketable HV metallurgical coals.  It is notable in this regard that the WM Report 

indicates that “sulphur in coke should not exceed 0.7%” (WCM/JT/2 Table 2.1, p 21).  

In fact, the Edinburgh Report indicated that this might range up to 0.9% but in either 

case, the figure would not be achievable with more than a small percentage of WCM 

coal in the coking coal blend.  This is implicitly recognised by the WM Report, which 

indicates that the “addressable market” for WCM coal is only “between 5-6 Mtpa over 

the 2021-2049 period” including the UK, the EU and Turkey.  (WCM/JT/2 para 2.32) 

whereas, they say, total coal demand will be roughly 10 times this figure (WCM/JT/2 

para 1.35; figure 1.8).   

2.7. Mr Truman argues that the typical sulphur specification for steel mills in the UK region 

are < 1.0%, but that by accepting a decreased selling price penalty for exceeding that 

sulphur mark the coals would be marketable.  (JT/1 para 5.4) Mr Truman states that 
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“cokemakers should be able to maintain an acceptable overall sulphur level in their 

blend” and by implication, that this could be done by increasing the amount of 

Australian coal, which can have sulphur contents ranging between 0.5% and 0.6%.  Mr 

Truman states that he estimates the penalty due to high sulphur content would be 

US$7.7/t. (WCM/JT/1 para 7.5)   

2.8. Mr Truman, however, does not present any evidence that UK or European cokemakers 

would actually be willing or able to pay such a penalty to use WCM coal.   

2.9. SLACC have received a letter from the Materials Processing Institute (MPI), providing 

a short commentary on the WM Report, which is attached as Appendix R1.  MPI is a 

research and innovation centre which provides expertise to the steel industry 

domestically and internationally.  It was founded as the British Iron & Steel Research 

Association in 1944, having been set up by Sir Winston Churchill’s wartime 

government to equip the British steel industry for post-war reconstruction. 

2.10. The MPI comments on Mr Truman’s JT/2 should be read in full, but I note that, in 

relation to the sulphur content of WCM’s coal, MPI indicates its view that the WCM 

level of sulphur is high and that many cokemaking operations are “constrained on S 

[sulphur] input”. (Appendix R1, page 16, para 4)  MPI explain that “UK carboniferous 

coals generally have higher total sulphur contents than their US equivalents. This led 

to them being phased out of use as prime metallurgical coals in the early 1980’s as high 

sulphur emissions from coke plants in the UK, in the form of H2S, caused acid rain 

formation that severely damaged the environment in Scandinavia and northern Europe. 

Consequently, the Environment Agency imposed restrictions on the use of high sulphur 

coals for cokemaking.” (Id.) 

2.11. MPI cites the example of British Steel’s integrated steelworks at Scunthorpe, where it 

says that a limiting value of 0.75% db sulphur is applied.  Such regulatory constraints 

(which MPI notes are similar across Europe) (Id.) mean that even with a significant 

lower costs of purchase benefit, cokemakers may simply be unable to use the coal. 
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2.12. MPI also notes, when reviewing the WM’s statements at para 2.12 of its report 

(Appendix R1, page 18, para 1) that the analysis in the report is “superficial” indicating 

MPI’s view that “Cost and price penalties are not the issue with S. Environmental 

legislation is the driver. High S coals are prohibited.” 

2.13. The regulatory limits noted by MPI accord with specifications for internationally 

traded coal (Edinburgh report Fig 3, Fig 5, Fig 7, Fig 8). In the same way that CO2 

emissions are not controlled by costs in the market but are regulated by environmental 

policies which have driven significant decarbonisation; so the sulphur content is not 

controlled by cost, but is regulated to control acid sulphur emissions and eliminate 

environmental damage. 

2.14. I also append the full version of the S&P Global Platts Specification Guide for Global 

Metallurgical Coal (Appendix R2), sections of which are excerpted in the Edinburgh 

Report which was an appendix to my main proof.  As will be noted, all of the seaborne 

hard coking coals have a quoted specification on sulphur of 1% or less.  (Appendix R2, 

pages 21-22).  One can then consider the section on “Penalties and Premia for Seaborne 

HCC”.  (Appendix R2, page 25) It may be noted that (1) penalties apply to any coal 

with sulphur content higher than 0.7%, and (2) the highest sulphur content for which a 

penalty is quoted is the range 1.06-1.25% sulphur.   

2.15. In fact, 1.25% sulphur was the maximum sulphur content for metallurgical coal within 

the planning condition proposed by Cumbria County Council in March 2019.  Of 

course, that proposal (prior to amendment by WCM in spring 2020) also involved the 

production of “middlings coal” by WCM with sulphur above 2% for non-metallurgical 

purposes.  WCM has now indicated it will no longer produce such middlings coal (but 

I also understand that WCM indicates that a condition to limit the maximum or average 

sulphur specification of the coal is unnecessary).     

2.16. 1.25% sulphur content seems to be an upper limit on internationally-marketable coal, 

and as I set out in my main proof of evidence, in fact, almost all sources quote upper 

limits of 1.0 or 1.1%.  (See para 5.3 and following table).  
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2.17. It is not at all clear from this evidence that the WCM would actually be marketable as 

metallurgical coal at a sulphur content of up to 1.6%, or the claimed annual average 

figure of 1.4%.  MPI’s evidence indicates that steel mills in the EU and the UK would 

face regulatory limits that could prevent its use. To the extent that the coal is 

marketable, it therefore seems the most likely destination for much of the coal would 

be outside the UK/EU, where looser regulatory constraints on sulphur may apply.  

2.18. In my main Proof of Evidence, I established that west Cumbria coals are amongst the 

highest sulphur content in the UK, where the Main Band coal proposed to be extracted 

by WCM has a range of sulphur values from about 1.2% to 2.95%, with an average 

around 1.9%. And the Bannock Band coal has a range from 2.0% to 3.45% with an 

average of 2.6% (Edinburgh report Fig 19, Fig 20).  

2.19. As set out below in Section 3, it is not at all clear that the sulphur limits WCM indicates 

it will meet are actually achievable based on the quality of the Run of Mine coal.  But 

in any case, the evidence indicates that – even if WCM does achieve its claimed 

specifications – the coal is likely to have a sulphur content which makes it unsuitable 

for the UK and EU steel industries. 

 

Other coal specifications 
 

2.20. I note that the WCM coal is no longer described as “premium” metallurgical coal in 

the WM evidence, whereas in prior submissions to Cumbria County Council [e.g. para 

112 of WCM Statement of Case], this adjective was often applied.  This suggests that 

initial over-optimism is gradually being decreased by the reality of the measured 

properties of the coal.   

2.21. MPI’s letter notes that a number of other aspects of the WCM coal specifications – in 

addition to sulphur - are not in accordance with the specifications for HVA and HVB 

coal – for instance CSR, for which MPI states the value is “too low for the HVA and 

HVB classification.” (Appendix R1, page 16, para 5)  MPI also indicates that the coal 

specifications are incomplete and "therefore do not indicate [the WCM coal] qualifies 

as HVA or would be a suitable marketable alternative to prime quality US HVA coals.”  

(Appendix R1, page 16, para 7)   

2.22. When considering the analysis in the WM Report in relation to the costs of WCM coal 
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in a coking blend, MPI also notes that the analysis focuses solely on price but that 

“There is no guarantee that any of the blends containing WCM will produce coke of 

the same quality as, or better than, the benchmark blend. So, value-in-use, which is far 

more important to the ironmaking process overall, has not been considered.”  

(Appendix R1, page 18, final para)  If the blend with WCM exceeds regulatory 

emissions limits on sulphur or produces an inferior product, it is very unlikely that UK 

and EU steelmakers would choose to use WCM coal.  

 

Javelin Global Commodities 
 

2.23. WCM also relies partially on evidence that there is a market for the coal by citing 

Javelin Global Commodities (UK) Ltd and appending a letter indicating that Javelin 

has entered into an “exclusive marketing … arrangement” whereby it will market 100% 

of WCM’s production.  [WCM/MAK/1 at para 11.9; WCM/MAK/2 p 79] 

2.24. At Appendix R3 are the Financial Statements for Javelin Global Commodities (UK) 

Ltd for the year ended 31 December 2019 (the most recent available), obtained from 

Companies House.  These indicate that Javelin markets coal globally in many regions, 

with their largest market being in Asia.  (Appendix R3, page 67) 

 

3 BENEFICIATION / COAL PROCESSING 

3.1. I noted in my main proof that it was not clear whether the coal handling and processing 

plant (CHPP) processes and conditions proposed by WCM now are the same as the 

CHPP proposed at the time of the October 2020 Committee meeting (SLACC/SH/1 

para 7.5) 

3.2. Some minor further details have now been provided at WCM/MAK/1 paras 7.1 – 7.15. 

3.3. It appears from the letter from Parnaby Cyclones exhibited to Mr Kirkbride’s proof 

[WCM/MAK/2, page 71] that WCM received a “finalised plant design and flow 

diagram” on 7 May 2020.   However, I understand that this has never been disclosed, 

including in response to requests for details of the Coal Handling and Processing Plant 

by SLACC’s solicitors on 10 June 2021, 5 July 2021, and 24 July 2021. 

3.4. It is not possible on the information provided to consider whether the specifications of 
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the product coal are achievable (as discussed above) or to consider the potential 

environmental impacts that could arise from the coal handling, processing, and paste 

and backfill process.  I addressed these potential impacts in my main proof, and I have 

seen nothing further to indicate that they have been considered. (See SLACC/SH/1 

Section 8). 

 

4 CARBON CAPTURE AND SEQUESTRATION 

 

4.1. Carbon Capture and Storage is one of my main topics of research and development 

expertise, and during the past 17 years I have developed close professional 

partnerships with academic researchers, research to solve problems for commercial 

developers, and commentary and advice on policy directions and regulation for BEIS 

(UK Government Department of Energy). I can therefore provide relevant and 

authoritative opinion on current and future directions. 

4.2. WM discuss the possibility of CCS being fitted onto Blast Furnace plant which 

produces primary iron as a feed to steel making. Their assertion appears to be that 

CCS has not been introduced successfully because it is expensive and technically 

difficult [WCM/JT-2 Para 1.51-1.59].  But WM also comment that costs are expected 

to decline. They argue that some unspecified type of advances and cost reductions in 

CCS technology will support a large increase in its application to steel making in the 

future (para 1.58). That depends on steel makers being expected to continue investing 

in CCS which will support the continuation of BF-BOF steel production in Europe 

(para 1.59).  

4.3. WM cite the Arcelor Mittal process recently published, in which part of iron making 

CO2 emissions are converted to alcohol (WCM/JT/2 Para 1.52), which is then sold 

off-site.  It is a mistake to define this as CCS. By contrast this is clearly Utilisation of 

waste CO2, to make a chemical which can be profitably sold.  That does not store the 

carbon emitted from the iron and steel making site, but merely moves it off the steel 

making site. Investigations to decarbonise existing Blast Furnace processes are 

progressing only slowly and it remains uncertain that significant progress will be 

made before 2050 Net Zero. 
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4.4. It is clear that the decarbonisation of UK industry is being driven by climate policies, 

such as the UK Government’s interim climate target of 78% decrease of CO2e 

emissions against a 1990 baseline. [CD 8.21] Similar policies in the EU mean that the 

gradual and protracted pathway to decarbonise current iron and steel making 

processes using efficiency improvements and CCS proposed in Wood Mackenzie’s 

Base Case Scenario (JT2/2 Para 1.62) is very unlikely to be accepted by Government 

policy in the UK or EU.  

4.5. I concur with (Nilsson SLACC/LN/1) that an increasing amount of steel in Europe 

will be supplied by recycled steel, purified in electric arc furnaces (EAF). In addition 

the industrial scale operation of hydrogen based Direct Reduced Iron (H-DRI) has 

recently been achieved by SSAB/LKAB and Vattenfall in August 20211, with the 

intention of full industrial scale by late 2026. This is a significant achievement, 

providing confidence for other developers to follow.2 

4.6. MPI’s letter (Appendix R1, page 14, next to last para) states that coking coal or even 

high carbon coal is not necessary for Electric Arc Furnaces – so new steel can be made 

with different sources of carbon3.  MPI also indicates that Europe is accelerating a 

switch to low carbon EAF that it considers that the WM evidence is “at odds with data 

from other relevant sources that show much more EAF production”. (Appendix R1, 

page 15, first two paragraphs) 

4.7. Wood Mackenzie’s AET2.0 scenario (JT2/2 para 1.72- 1.78), with a fall in emissions 

from the global steel industry of 47% by 2040, does refer to increased use of EAF 

and DRI technology. This scenario is said to require 30% of residual carbon 

emissions from residual steel production methods to be captured and stored (around 

325Mtpa). (WCM/JT/2 para 1.74) However, this scenario is not considered in Mr 

Truman’s proof, and the % carbon emissions captured by CCS or CCUS is 

insufficient to meet the climate policy imperatives, or the pace of change required.  

4.8. A clear pathway is now available commercially to eliminate the need for Blast 

 
1 Appendix R4 (SH/3 page 82); SSAB, 18 Aug 2021, The world’s first fossil free steel ready for delivery, SAAB 
Website. https://www.ssab.co.uk/news/2021/08/the-worlds-first-fossilfree-steel-ready-for-delivery.  
2 Appendix R5 (SH/3 page 85); Noor, D. 21 Aug 2021 Behold, carbon free steel now exists. Gizmodo Website 
https://gizmodo.com/behold-carbon-free-steel-now-exists-1847524486.  
3 Appendix R6 (SH/3 page 88); Echterhof, T. Review on the Use of Alternative Carbon Sources in EAF 
Steelmaking. Metals 2021, 11, 222. https://doi.org/10.3390/met11020222.  
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Furnaces and eliminate the need to use metallurgical coal as a reagent to make coke, 

and as a heat source. This will eliminate any UK industrial iron facilities which 

cannot decarbonise by other methods. The UK market for metallurgical coal will 

disappear. I also concur that a method of solving emissions is to change the industrial 

process, to emit less CO2,     

4.9. Similar transitions are occurring in steel making worldwide. The major steel making 

corporations of the world are individually making pledges of significant 

decarbonisation before 2030, and net zero operations by 2050. Decarbonisation could 

in principle be firstly by Carbon Capture and Storage, but the Global CCS Institute 

shows no plans for major projects (likely due to the technical difficulty and expense 

and incomplete nature of CO2 capture from iron and steel making).  

4.10. The alternative route of major process change to use hydrogen as a reagent with no 

requirement for CCS appears to be favoured by many of the world’s largest steel 

companies. This topic is covered more comprehensively in Lars Nilsson’s evidence.  

4.11. While CCS and CCUS are important technologies, there is no evidence that they will 

be the preferred or primary route for decarbonisation of steel making, particularly in 

Europe. 

 
 

Declaration 

The evidence which I have prepared and provide for this appeal reference 

APP/H0900/V/21/3271069 in this proof of evidence is true, and I confirm that the opinions 

expressed are my true opinions. 
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Maggie Mason 
South Lakes Action on Climate Change 
maggiem.mason@gmail.com 

31 August 2021 

Critique of Wood Mackenzie Report on Steel and Metallurgical Coal 

Dear Ms Mason, 

Materials Processing Institute (the Institute) has been requested to review and critique sections of 
a report prepared by Wood Mackenzie on behalf of West Cumbria Mining (WCM), dated 10th 
August 2021 and titled; Steel and Metallurgical Coal – Expert Report, ref WCM/JT/2. 

Materials Processing Institute 

The Materials Processing Institute is a research and innovation centre serving global steel and 
materials organisations that work in advanced materials, industrial decarbonisation, the circular 
economy, and digital technologies. The Institute offers research, consultancy and training 
services from its campus in Teesside, delivering expert advice and new technology to the steel 
industry internationally. 

The Institute has served as the UK’s national steel innovation centre since 1944 having been set 
up by Sir Winston Churchill’s wartime government just before D-Day to equip the British steel 
industry for post-war reconstruction.  It celebrated its 75th anniversary in 2019. 

Through collaboration with its customers, the Institute provides a range of technology and R&D 
based services and consultancy. It also has pilot and demonstration facilities. 

Works with: steel, metals and alloys, chemical processes, aerospace and defence, energy, mining 
and quarrying, construction, rail, transport, and infrastructure, offshore, subsea, and nuclear. 

The Institute’s views and expert opinions are recorded against the JT/2 paragraph numbers, as 
follows: 

1.18  “Coal used in EAFs does not require coking properties, therefore thermal coal can be 
used.” - Clarification: The EAF requirement is for high calorific value (CV) carbon to 
provide additional heat for the process, therefore crushed/powdered high rank coal or 
anthracite, or other forms of carbon can be used. Thermal coal can be used provided it 
meets all the other process quality requirements. Metallurgical coal is not required, per se. 

1.19 “EAF production accounted for 27% of global steel production in 2020” – Yes, although it 
accounted for 42% in EU28 (i.e. incl. UK), and 48% when including Turkey. 

APPENDIX R1 to SLACC/SH/3
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1.29  Process route assumptions for steel production to 2049 seems to be at odds with data 
from other relevant sources that show much more EAF production. 

1.33  See comment on 1.29: Europe is accelerating the switch to EAF and current BFs will be 
replaced as they reach end of life. 

1.34  “The use of high-quality iron ore (high Fe and low gangue contents) can reduce the coke 
requirements of the blast furnace, allowing lower fuel rates and emissions.” - Iron ore 
quality is declining globally, so this assumption is optimistic. By 2049, metallurgical coal 
demand is expected to be much lower than indicated in the chart. 

1.35  We disagree with the report’s assumptions about coal demand. Note that Sweden is 
“hidden” in rest of Europe, so their move to zero coal use is not expressed. 

1.39  See comment on 1.29 

2.5  “Low-volatile coals provide most of the coke strength, while high-volatile coals allow good 
blending and porosity to the coke.” - Not quite. LV coals in the blend contribute to higher 
coke strength. HV coals improve blend fluidity and aid interaction between the coals 
during carbonisation. What is “good porosity”? 

Table 2.1: The definitions here are very poor and show a lack of understanding of the parameters 
being measured and what they mean. For example, CSN is Crucible Swelling Number, which 
shows the extent to which a coal is likely to expand on the application of heat. It is not a reactivity 
measurement and some hard coking coals from Australia, Canada and Southern Africa can have 
CSN values in the range 5-7. Also, vitrinite reflectance is the true measure of rank, not just an 
indicator, as volatile matter content is. 

Table 2.2: Quality of the data in general 

It is unacceptable to quote the values for the Proximate Analysis as plain percentage figures. The 
basis on which they are calculated must be given, i.e.: 

1. as received (%ar) – sample tested still contains moisture, as only equilibrated to the lab
conditions.

2. dry basis (%db) – values corrected for moisture content, after removal, by drying in
nitrogen at 100 °C.

3. dry ash free basis (%daf) – values corrected for moisture and ash content.

The values in the table appear to be dry basis. 

It is unacceptable to steelmakers to quote “<1.5 % sulphur”. An actual figure or range must be 
given. 

CSR is quoted, but the Coke Reactivity Index, CRI, must also be given as this parameter is just 
as important and is used to assess coal and coke quality. 
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Table 2.2: Comments on WCM coal quality: 

Ash – Low, desirable for a good quality coal. On a par with US HVA coals. 

Volatile Matter – Typical of a HVA coal. 

Sulphur – High, undesirable for a good quality coal. UK carboniferous coals generally have higher 
total sulphur contents than their US equivalents. This led to them being phased out of use as 
prime metallurgical coals in the early 1980’s as high sulphur emissions from coke plants in the 
UK, in the form of H2S, caused acid rain formation that severely damaged the environment in 
Scandinavia and northern Europe. Consequently, the Environment Agency imposed restrictions 
on the use of high sulphur coals for cokemaking. At Scunthorpe, for example, the cokemaking 
operations are constrained on S input, meaning the use of an individual coal in the blend with total 
S above 0.8 %db is not permitted (a limiting value of 0.75 %db is used to ensure compliance). 
Cost penalties for S content are irrelevant in this situation. To meet S emissions limits for coke 
plants across Europe, similar legislative constraints are applied, and again cost is not the issue. 

CSR – Poor and needs to be quoted with the corresponding CRI value from the test. The value 
quoted is too low for the HVA and HVB classification. We know that the CRI value will also be too 
high for both HVA and HVB. 

Ash chemistry – Incomplete for a full appraisal. The values quoted are acceptable, especially 
considering the low ash content of the coal. The calcium oxide value is high and it would be 
necessary for the magnesium oxide value to be provided to help give a meaningful appraisal of 
alkaline earth element content. Alkali metals are not quoted. These are important as their 
presence in the coke has severe adverse impact on Blast furnace (BF) operations and also carry 
a cost penalty. 

Summary of comments on Table 2.2: The WCM Coal specifications, as stated, are incomplete 
and therefore do not indicate it qualifies as HVA or would be a suitable marketable alternative to 
prime quality US HVA coals.  

2.7  “The high fluidity allows the coal to liquefy and act as a binder in a coke blend.” - 
Incorrect: Coals do not fully liquefy in the true sense of the word and HV coals do not form 
a binder for the coke matrix. Rather, the fluidity exhibited by HV coals aids the interaction 
of individual coals in the blend and promotes the formation of the liquid crystal phase 
responsible for the formation of the crystalline coke structure by stabilising free radicals 
formed by bond breaking as the coals decompose on heating. By comparison, a LV coal 
will have a limited degree and temperature range of fluidity because of more rapid cross-
linking and bond forming during carbonisation. 

“The high VM content lowers the yield of solid coke, but provides output gas and liquids, which 
are captured or processed on site for sale or recycled at the mill.” - Not really relevant: Yes, coke 
yield is reduced, but by-product yield is a consequence of overall blend VM content. Hence, a 
target blend VM is used to control coke yield, along with coke oven charging density and moisture 
content. 
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2.8  “High Vol A (i.e. high fluidity, low ash and good ash chemistry) are occasionally priced at 

parity, or even at a premium, to the benchmark Australian LV HCC on an FOB basis.” - 
Incorrect: The benchmark coal against which all other prices are derived will always be the 
most expensive on the market as it is the coal capable of forming high quality metallurgical 
coke. We have never seen the price of a HVA coal exceed the benchmark. 

 
2.9  “Other high-volatile coals in several countries (notably from the Kuzbass and South 

Yakutiya basins in the Central and Far East of Russia) mostly have lower fluidity and 
higher ash content,” - These are inferior quality HV coals and are not classified as HVA, so 
if WCM want to show their coal is better than these, why have they not included their data 
in the assessment? 

 
2.10  “West Cumbria Mining’s coking coal exhibits almost all of the key parameters used to 

designate HVA quality.” - Key statement. But not ALL the HVA parameters, just some. 
Which you could say of any coal if you cherry pick the right parameters you want. 

 
“Fluidity: At 30,000 ddpm, the maximum fluidity is comparable to US HVA coking coals. This is 
one of the most important quality characteristics of the West Cumbria product. High-volatile coals 
with strong fluidity in the blend allows steel companies greater flexibility to select other coals to 
include. It allows the coals to blend better into a good coke. The most common equipment used to 
measure fluidity are only able to measure up to 30,000 ddpm (i.e. it is at the top of the range).” - 
True to an extent. Coal interaction in a blend during carbonisation is extremely complex and 
single coal fluidity alone does not confer good coking properties or improved performance in 
carbonisation. Also, some instruments can measure beyond 30,000 ddpm, but US specs and the 
ASTM test only specify 30,000 as the maximum and do not recognise values above this, even if 
they can be measured. 
 
“CSN: The CSN is the most basic test to determine a coal’s ability to form coke.” - Incorrect: It just 
demonstrates the coal’s ability to swell. Some high CSN coals do not make high quality coke and 
some low CSN coals do. 
 
“Sulphur: At <1.5%, the sulphur content is higher than the normal spec at coke plants. Using this 
coal in the blend would require adjusting the overall sulphur content by including other coals with 
lower sulphur levels. Since most European mills use a portion of Australian coals, which average 
0.5% to 0.6% sulphur in the blend, we believe these mills can use West Cumbria Coal in their 
blends.” - Quite an assumption, especially if the S content is at 1.5 %db, rather than this vague, 
“less-than” figure, and sulphur constraints operate as per Scunthorpe steel works. 
 
“Phosphorus: The phosphorus is extremely low, which will help offset the higher sulphur in 
marketing and price discussions.” - Incorrect: The 2 issues are not linked. S is mainly 
environmental. P is metal chemistry. S is total in the whole coal, P is only in the mineral matter 
and not such an issue, as mineral matter content is low. 
 
“Ash chemistry: This is acceptable, with low elements which contribute to coke degradation 
(Fe2O3, and CaO,).” Partially correct: Other elements in the ash are just as, if not more, important 
and are not reported (Na, K, Mg). 
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2.12  “We view the expected sulphur content of West Cumbria Mining’s product at <1.5% to be 
marketable to European steel mills. We believe the typical sulphur spec for steel mills in 
the region are <1.0%. Therefore, the company would be required to pay a penalty for 
exceeding that mark. However, most companies use a significant amount of Australian 
coal in their blends, which have sulphur contents ranging between 0.5% and 0.6%. So, 
cokemakers should be able to maintain an acceptable overall sulphur level in their blend 
to produce good-quality coke. The penalty on sulphur would be somewhat balanced by a 
premium for having extremely low ash and phosphorus content.” - Superficial: Cost and 
price penalties are not the issue with S. Environmental legislation is the driver. High S 
coals are prohibited. 

Operating Cost Analysis 

Projections to 2029 are very difficult to fully justify as global coal prices have in the past 
proved very volatile. Supply and demand can be hit by a number of factors that are 
impossible to predict with any degree of accuracy. So, the hypotheses put forward in this 
section need to be treated with a degree of scepticism. 

2.32  Seems to assume business as usual right up to 2049 for the UK and the rest of Europe. Is 
this justified? We think not. 

Figure 2.6 Shows a blip in the usual price range trend due to a political decision made by China. 
Nothing to do with supply and demand to the rest of the world, or quality. This illustrates 
the point on pricing projections mentioned above. 

2.38  The pricing of the WCM product will have no impact whatsoever on the benchmark global 
price of metallurgical coal. 

2.39 “Historically, the maximum discount of the US HVA price to the PLV HCC price has been 
valued at ~15%, outside of times of serious supply disruption (e.g. Australian cyclones).” - 
Serious supply disruption of Australian coals significantly impacts the price and supply of 
predominantly MV and LV hard coking coals, the major products exported from there. HV 
prices usually remain fairly consistent. 

2.41 to 2.46 Concentrate solely on potential blend price and savings against a standard blend. 
There is no guarantee that any of the blends containing WCM will produce coke of the same 
quality as, or better than, the benchmark blend. So, value-in-use, which is far more important to 
the ironmaking process overall, has not been considered. 
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All assessments employ Platts Assessments Methodology, as 
published at https://www.spglobal.com/platts/plattscontent/_
assets/_files/en/our-methodology/methodology-specifications/
platts-assessments-methodology-guide.pdf. 

The TSI index methodology can be found here https://www.
spglobal.com/platts/en/our-methodology/methodology-
specifications/coal/tsi-coking-coal-index-methodology.

These guides are designed to give Platts subscribers as much 
information as possible about a wide range of methodology and 
specification questions.

This specifications guide is current at the time of publication. 
Platts may issue further updates and enhancements to this 
guide and will announce these to subscribers through its usual 
publications of record. Such updates will be included in the next 
version of this guide. Platts editorial staff and managers are 
available to provide guidance when assessment issues require 
clarification.

Platts metallurgical coal price assessments are timestamped; 
the time and location are noted below unless otherwise stated in 
the specification:

Asia Pacific: 5.30 pm Singapore

Atlantic: 4.30 pm London

The TSI PHCC index is published at 6.30 pm Singapore, or at 

2.00 pm Singapore on the last working day before Christmas 
(December 25), New Year’s Day (January 1) and the Lunar New 
Year. 

Platts publishes daily numbers for seven generic grades of 
coking coal globally, two for PCI coal, one for semi-soft coking 
coal and four for metallurgical coke, for locations of loading/
delivery detailed in the table below. Platts also assesses 17 
individual brand relativities daily on a CFR China basis and 11 
on FOB Australia basis, as well as a range of metallurgical coal 
and coke grades on a weekly basis in the domestic Chinese 
market. Platts also publishes six weekly brand relativities on 
an FOB Hampton Roads basis. Sulfur, ash, volatile matter and 
phosphorus are specified on an air-dried basis throughout this 
guide, unless marked otherwise. 

$/mt FOB CFR CFR FOB CFR 
Australia China India China NW Europe

Peak Downs Region n n n

Premium Low Vol n n n	 n

HCC 64 Mid Vol n n n

Low Vol PCI n n n

Mid Tier PCI n n n

Semi Soft n n n

Met Coke - - n	 n

Met Coke 66/65 - - - n

Peak Downs FOB n	

(China Netback)
Premium Low Vol FOB n	

(China Netback)

FOB 
USEC 

Low Vol n

High-Vol A HCC n

High-Vol B HCC n

Glossary

A: Ash 

AD: Air-dried

AR: As received

CSN: Crucible swelling number 

CSR: Coke strength after reaction 

CRI: Coke reactivity index

CV: calorific value 

DAF: Dry ash free basis 

DDPM: Dial division per minute (maximum fluidity)

FSI: Free swelling index

GAD: Gross air dried 

HGI: Hardgrove grindability index 

MMR Ro Max: Mean max reflectance

S: Sulfur

TD: Total dilatation 

TM: Total moisture

VM: Volatile matter

DEFINItIONS OF thE tRADING LOCAtIONS FOR WhICh PLAttS PUBLIShES INDEx AND ASSESSmENtS

ASSESSED SPECIFICAtIONS
CSR Vm Ash S P tm Fluidity

Peak Downs Region: 74% 20.70% 10.50% 0.60% 0.03% 9.50% 400

Premium Low Vol: 71% 21.50% 9.30% 0.50% 0.045% 9.70% 500

HCC 64 Mid Vol: 62% 21.50% 8.00% 0.45% 0.06% 10.50% 100
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SEABORNE hARD COkING COAL
Assessment CODE mavg Wavg Rolling month type Published Page Quality Quantity Incoterms Location timing Payment UOm

Australia
HCC Peak Downs FOB 
Australia

HCCGA00 HCCGA03 Assessment Daily 205 74% CSR, 20.7% VM, 9.5% TM, 10.5% ash, 0.6% sulfur, 0.03% 
phosphorus, 400 ddmp max fluidity, 8.5 CSN, 71% vitrinite, 
1.42% Ro Max, particle size 50 mm max

Min 10,000 mt FOB Hay Point, 
Australia

Loading 7-45 
days forward

L/C at 
sight

$/mt

Premium Low Vol HCC FOB 
Australia

PLVHA00 PLVHA03 Assessment Daily 205 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 
phosphorus, 500 ddpm max fluidity, 65% vitrinite

Min 10,000 mt FOB Hay Point, 
Australia

Loading 7-45 
days forward

L/C at 
sight

$/mt

TSI Premium Hard Coking 
Coal Australia Export FOB 
East Coast Port

TS01034 TSMBH03 TSMBV03 Index Daily 205 71% CSR, 21% VM, 10% TM, 10% ash, 0.45% sulfur, 0.05% 
phosphorus, 600 ddpm fluidity, 68% vitrinite, 1.35% Rvmax, FSI 
8, totdal dilatation 80%, paricle size below 55 mm for at least 
90% of the cargo

Min 15,000 mt FOB East Coast 
Port, Australia

Loading 7-60 
days forward

L/C at 
sight

$/mt

Hard Coking Coal FOB 
Australia

HCCAU00 HCCAU03 HCCAU04 Assessment Daily 205 62% CSR, 21.5% VM, 10.5% TM, 8% ash, 0.45% sulfur, 0.06% 
phosphorus, 100 ddpm max fluidity, 52% vitrinite

Min 10,000 mt FOB Hay Point, 
Australia

Loading 7-45 
days forward

L/C at 
sight

$/mt

TSI Hard Coking Coal 
Australia Export FOB East 
Coast Port

TS01035 TSMBI03 Calculation Daily 205 62% CSR, 21.5% VM, 10.5% TM, 8% ash, 0.45% sulfur, 0.06% 
phosphorus, 100 ddpm max fluidity, 52% vitrinite

Min 10,000 mt FOB Hay Point, 
Australia

Loading 7-45 
days forward

L/C at 
sight

$/mt

HCC Peak Downs FOB 
Australia (China Netback)

HCCGD00 Calculation Daily 205 74% CSR, 20.7% VM, 9.5% TM, 10.5% ash, 0.6% sulfur, 0.03% 
phosphorus, 400 ddmp max fluidity, 8.5 CSN, 71% vitrinite, 
1.42% Ro Max, particle size 50 mm max

Min 10,000 mt FOB Hay Point, 
Australia

Loading 7-45 
days forward

L/C at 
sight

$/mt

Prem Low Vol HCC FOB 
Australia (China Netback)

PLVHD00 Calculation Daily 205 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 
phosphorus, 500 ddpm max fluidity, 65% vitrinite

Min 10,000 mt FOB Hay Point, 
Australia

Loading 7-45 
days forward

L/C at 
sight

$/mt

China
Hard Coking Coal Peak Downs 
CFR China

HCCGC00 HCCGC03 Assessment Daily 205 74% CSR, 20.7% VM, 9.5% TM, 10.5% ash, 0.6% sulfur, 0.03% 
phosphorus, 400 ddmp max fluidity, 8.5 CSN, 71% vitrinite, 
1.42% Ro Max, 50 mm max

Min 10,000 mt CFR Qingdao, ChinaDelivered 20-65 
days forward

L/C at 
sight

$/mt

TSI Prem JM25 Coking Coal 
China Imports CFR Jingtang 
Port 

TS01044 TSMBR03 TSMBW03 Calculation Daily 205 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 
phosphorus, 500 ddpm max fluidity, 65% vitrinite

Min 10,000 mt CFR Qingdao, ChinaDelivered 20-65 
days forward

L/C at 
sight

$/mt

Premium Low Vol HCC CFR 
China

PLVHC00 PLVHC03 Assessment Daily 205 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 
phosphorus, 500 ddpm max fluidity, 65% vitrinite

Min 10,000 mt CFR Qingdao, ChinaDelivered 20-65 
days forward

L/C at 
sight

$/mt

Hard Coking Coal CFR China HCCCH00 HCCCH03 HCCCH04 Assessment Daily 205 62% CSR, 21.5% VM, 10.5% TM, 8% ash, 0.45% sulfur, 0.06% 
phosphorus, 100 ddpm max fluidity, 52% vitrinite

Min 10,000 mt CFR Qingdao, ChinaDelivered 20-65 
days forward

L/C at 
sight

$/mt

TSI Hard JM25 Coking Coal 
China Imports CFR Jingtang 
Port 

TS01045 TSMBS03 Calculation Daily 205 62% CSR, 21.5% VM, 10.5% TM, 8% ash, 0.45% sulfur, 0.06% 
phosphorus, 100 ddpm max fluidity, 52% vitrinite

Min 10,000 mt CFR Qingdao, ChinaDelivered 20-65 
days forward

L/C at 
sight

$/mt

India
HCC Peak Downs CFR India HCCGI00 HCCGI03 Assessment Daily 205 74% CSR, 20.7% VM, 9.5% TM, 10.5% ash, 0.6% sulfur, 0.03% 

phosphorus, 400 ddmp max fluidity, 8.5 CSN, 71% vitrinite, 
1.42% Ro Max, 50 mm max

Min 10,000 mt CFR Paradip, India Delivered 20-65 
days forward

L/C at 
sight

$/mt

Premium Low Vol HCC CFR 
India

PLVHI00 PLVHI03 Assessment Daily 205 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 
phosphorus, 500 ddpm max fluidity, 65% vitrinite

Min 10,000 mt CFR Paradip, India Delivered 20-65 
days forward

L/C at 
sight

$/mt

Hard Coking Coal CFR India HCCIN00 HCCIN03 HCCIN04 Assessment Daily 205 62% CSR, 21.5% VM, 10.5% TM, 8% ash, 0.45% sulfur, 0.06% 
phosphorus, 100 ddpm max fluidity, 52% vitrinite

Min 10,000 mt CFR Paradip, India Delivered 20-65 
days forward

L/C at 
sight

$/mt
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Seaborne hard Coking Coal

Australia 
Price assessments

PLVHA00 - Premium Low Vol HCC FOB Australia 

HCCGA00 - Peak Downs Region HCC FOB Australia  

Premium Low Vol and Peak Downs® assessments on an FOB 
Australia basis reflect the spot transactable value at the close 
of the assessment period on the day of publishing. These 
assessments are based on FOB Australia export inputs, provided 
that these meet Platts’ editorial standards. Delivered indications, 
netted back to an FOB Australia basis, may be considered to 
test against FOB indications, provided that these inputs reflect 
sufficient price consistency and repeatability for multiple 
destinations. The Platts freight assessment used for the back-
calculation of delivered price indications will depend on freight 
market dynamics.  

Price index

TS01034 - TSI Premium Hard Coking Coal FOB East Coast Port 
Australia

TSI’s Premium Hard Coking Coal reference price is calculated as 
a weighted-average index on an FOB East Coast Port Australia 
for Australian exports. Relevant ports for the FOB East Coast 
Port Australia reference prices include the Queensland ports 
of Dalrymple Bay, Hay Point, Gladstone and Abbot Point; and 
in New South Wales: Newcastle and Port Kembla. Market 
data submitted for transactions with specifications in the 
following ranges are considered and normalized to the standard 
specifications defined in this guide:

Volatile Matter (ad): 18.0% min – 25.0% max inclusive

Ash (ad):  11.0% max

Total Moisture (ar): 12.0% max

Sulphur (ad): 0.80% max

Phosphorous (ad): 0.09% max

Rvmax: 1.15% min

Fluidity: no upper limit

FSI: 7 min

CSR: 67% min

Total Dilatation: no restriction

Vitrinite: 50% min 

Payment:  
All payment terms are normalized to ‘At sight’

Price assessments

HCCAU00 - HCC 64 mid vol FOB Australia  

TS01035 - TSI Hard Coking Coal Australia Export FOB East Coast 
Port 

These assessments are published at parity, following the merger 
of some of the Platts and TSI metallurgical coal price series, 
effective June 2018. Platts uses pricing information on FOB 
Australia basis, but may also consider delivered indications in 
key consumer markets basis CFR China, India, Europe, Japan or 
South Korea, Taiwan netted back to FOB Australia basis using 
assessed Panamax spot freight rates for dry bulk carriers, 
provided that these inputs reflect sufficient price consistency 
and repeatability for multiple destinations. Platts publishes 
daily Panamax spot freight rates between Hay Point port in East 

SEABORNE hARD COkING COAL
Assessment CODE mavg Wavg Rolling month type Published Page Quality Quantity Incoterms Location timing Payment UOm

US*
Low Vol Hard Coking Coal FOB 
USEC

AAWWR00 AAWWR03 Assessment Daily 1049 58% CSR, 19.25% VM, 8% TM, 8.25% ash, 0.95% sulfur Min 10,000 mt FOB Hampton 
Roads, US

Loading 14-60 
days forward

L/C at 
sight

$/mt

High Vol A Coking Coal FOB 
USEC

AAWWS00 AAWWS03 Assessment Daily 1049 32.25% VM, 8% TM, 7.5% ash, 0.95% sulfur, 30,000 ddpm max 
fluidity, 1.05 MMR, 220% dilatation

Min 10,000 mt FOB Hampton 
Roads, US

Loading 14-60 
days forward

L/C at 
sight

$/mt

High Vol B Coking Coal FOB 
USEC

AAWWT00 AAWWT03 Assessment Daily 1049 36% VM, 8% TM, 8% ash, 1% sulfur, 25,000 ddpm max fluidity, 
0.95 MMR, 160% dilatation

Min 10,000 mt FOB Hampton 
Roads, US

Loading 14-60 
days forward

L/C at 
sight

$/mt

* all relevant specification dry basis

Europe
Premium Low Vol HCC CFR 
NWE 

PLVHE00 PLVHE03 Calculation Daily 205 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 
phosphorus, 500 ddpm max fluidity, 65% vitrinite

Min 10,000 mt CFR Rotterdam, 
Netherlands

Delivered 52-90 
days forward

L/C at 
sight

$/mt
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Australia and Qingdao port in North China, and from Hay Point 
port in East Australia to Paradip port in East India.  

Price assessments

PLVHD00 - Hard Coking Coal (Premium Low Vol) FOB Australia 
(China Netback)

HCCGD00 - Hard Coking Coal (Peak Downs Region) FOB Australia 
(China Netback)

These freight netback values are calculated by taking the HCC 
Premium Low Vol CFR China assessment (PLVHC00) and HCC 
Peak Downs Region CFR China assessment (HCCGC00), and 
subtracting the Platts daily Panamax spot freight rate from Hay 
Point, Australia, to Qingdao, China (CDBFA00).

China
Price assessments

PLVHC00 - Premium Low Vol CFR China 

HCCGC00 - Peak Downs Region CFR China 

HCCCH00 - HCC 64 Mid Vol CFR China  

These prices are assessed on the basis of indications received 
on CFR China basis and reflect the spot transactable value at 
the close of the assessment period on the day of publishing. 
Loaded indications on an FOB basis netted forward to a CFR 
China basis may also be considered to test against CFR 
indications.

Price assessments  

TS01044 - TSI Prem JM25 Coking Coal China Imports CFR 
Jingtang Port 

TS01045 - TSI Hard JM25 Coking Coal China Imports CFR 
Jingtang Port 

Following the merger of some of the TSI and Platts metallurgical 
coal price series effective June 2018, TSI Prem JM25 Coking Coal 
China Imports CFR Jingtang Port assessment is published at 
parity with Premium Low Vol CFR China (PLVHC00); and TSI Hard 
JM25 Coking Coal China Imports CFR Jingtang Port is published 
at parity with HCC 64 Mid Vol CFR China (HCCCH00), 

India 
Price assessments

PLVHI00 - Premium Low Vol CFR India

HCCGI00 - Peak Downs Region CFR India

HCCIN00 - HCC 64 Mid Vol CFR India

The Peak Downs Region, Premium Low Vol and HCC 64 Mid Vol 
assessments on CFR India basis are calculated as a sum of 
respective FOB Australia assessments and a Panamax dry bulk 
freight on the Australia-India route (CDBFAI0).

US
Price assessments

AAWWR00 - Low Vol Hard Coking Coal FOB US East Coast 

AAWWS00 - High Vol A Hard Coking Coal FOB US East Coast 

AAWWT00 - High Vol B Hard Coking Coal FOB US East Coast

US Low Vol, US High Vol A and US High Vol B Coking Coal indicate 
the price at which a spot cargo could be traded on a FOB US East 
Coast basis at the close of the assessment period on the day 
of publishing. Spot price bids/offers or trades in key consumer 
markets basis CFR Europe, Brazil, China, India or Japan/Korea/
Taiwan may be netted back to FOB US East Coast basis using 
assessed spot freight rates for dry bulk carriers on the day of 
assessment, for comparison with spot prices basis FOB US East 
Coast. For netback calculations from CFR destinations, differing 
Capesize, Panamax and Handymax freight rates are taken into 
consideration. Platts assessments also take into account Hard 
Coking Coal demand/supply fundamentals in the US, Australia 
and key consumer markets. 

Europe
Price assessments

PLVHE00 - Prem Low Vol HCC CFR NWE

Premium Low Vol Hard Coking Coal CFR NW Europe represents 
a delivered spot price for Australian Premium Low Vol (PLVHA00) 
in Northwest Europe, calculated by adding daily Platts Capesize 
freight assessment between Hay Point, Queensland and 
Rotterdam (CDBUR00) to the Australian benchmark.
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Seaborne PCI Coal

Australia
Price assessments

MCLVA00 - Low Vol PCI FOB Australia 

MCLAA00 - Mid-Tier PCI FOB Australia

These prices are assessed on the basis of indications received 
on FOB Australia basis and reflect the spot transactable value 
at the close of the assessment period on the day of publishing. 
Platts uses pricing information on FOB Australia basis, but may 
also consider delivered indications in key consumer markets 
basis CFR China, India, Europe, Japan or South Korea, Taiwan 
netted back to FOB Australia basis using assessed Panamax 
spot freight rates for dry bulk carriers, provided that these inputs 

reflect sufficient price consistency and repeatability for multiple 
destinations. Platts also monitors the opportunity cost of high 
quality Australian PCI, which may be derived by observing spot 
trades of run-of-mine material and through energy-adjusted 
calculations relating to thermal coal prices.

China
Price assessments:  

MCLVC00 - Low Vol PCI CFR China 

MCLAC00 - Mid-Tier PCI CFR China

These prices are assessed on the basis of indications received 
on CFR China basis and reflect the spot transactable value at 
the close of the assessment period on the day of publishing. 
Loaded indications on an FOB basis netted forward to a CFR 

China basis may also be considered to test against CFR 
indications. Besides price points for PCI, Platts may also take 
into consideration daily price movements in the thermal coal 
markets.

India
Price assessments:  

MCLVI00 - Low Vol PCI CFR India 

MCVAI00 - Mid-Tier PCI CFR India 

The CFR India price are net forwards, calculated as a sum of 
respective FOB Australia assessments and a Panamax dry bulk 
freight on the Australia-India route (CDBFAI0).

SEABORNE PCI COAL
Assessment CODE mavg type Published Page Quality Quantity Incoterms Location timing Payment UOm

Australia
Low Vol PCI FOB Australia MCLVA00 MCLVA03 Assessment Daily 205 13% VM, 8.5% ash, 0.55% sulfur, 7,800 kcal/kg (GAD), 78 

HGI, 10% TM, 90.5% total carbon (DAF)
Min 10,000 mt FOB Hay Point, 

Australia
Loading 7-45 days 
forward

L/C at sight $/mt

Mid Tier PCI FOB Australia MCLAA00 MCLAA03 Assessment Daily 205 15% VM, 12% ash, 0.55% sulfur, 80 HGI, 10% TM, 1 CSN Min 10,000 mt FOB Hay Point, 
Australia

Loading 7-45 days 
forward

L/C at sight $/mt

China
Low Vol PCI CFR China MCLVC00 MCLVC03 Assessment Daily 205 13% VM, 8.5% ash, 0.55% sulfur, 7,800 kcal/kg (GAD), 78 

HGI, 10% TM, 90.5% total carbon (DAF)
Min 10,000 mt CFR Qingdao, China Delivered 20-65 days 

forward
L/C at sight $/mt

Mid Tier PCI CFR China MCLAC00 MCLAC03 Assessment Daily 205 15% VM, 12% ash, 0.55% sulfur, 80 HGI, 10% TM, 1 CSN Min 10,000 mt CFR Qingdao, China Delivered 20-65 days 
forward

L/C at sight $/mt

India
Low Vol PCI CFR India MCLVI00 MCLVI03 Assessment Daily 205 13% VM, 8.5% ash, 0.55% sulfur, 7,800 kcal/kg (GAD), 78 

HGI, 10% TM, 90.5% total carbon (DAF)
Min 10,000 mt CFR Paradip, India Delivered 20-65 days 

forward
L/C at sight $/mt

Mid Tier PCI CFR India MCVAI00 MCVAI03 Assessment Daily 205 15% VM, 12% ash, 0.55% sulfur, 80 HGI, 10% TM, 1 CSN Min 10,000 mt CFR Paradip, India Delivered 20-65 days 
forward

L/C at sight $/mt
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PENALtIES AND PREmIA FOR SEABORNE hCC
Assessment CODE mavg type Published Page Quality Quantity Incoterms Location Payment UOm

Asia-Pacific
CSR per 1% as % PLV FOB Australia CPCSA00 Assessment Daily 205 Penalty/premia applied for 60-71% Coal Strength After Reaction min 10,000 mt FOB Hay Point, Australia L/C at sight %
CSR per 1% PLV $/Mt CPCSP00 Assessment Daily 205 Penalty/premia applied for 60-71% Coal Strength After Reaction min 10,000 mt FOB Hay Point, Australia L/C at sight $/mt
Sulfur per  0.1% PLV $/Mt FOB 
Australia

CPSPA00 Assessment Daily 205 Penalty/premia applied for 0.3-1% Sulfur min 10,000 mt FOB Hay Point, Australia L/C at sight %

Sulfur per 0.1% PLV $/Mt CPSPV00 Assessment Daily 205 Penalty/premia applied for 0.3-1% Sulfur min 10,000 mt FOB Hay Point, Australia L/C at sight $/mt
VM per 1% as % PLV FOB Australia CPVPA00 Assessment Daily 205 Penalty/premia applied for 18-27% Volitile Matter min 10,000 mt FOB Hay Point, Australia L/C at sight %
VM per 1% PLV $/Mt CPVMP00 Assessment Daily 205 Penalty/premia applied for 18-27% Volitile Matter min 10,000 mt FOB Hay Point, Australia L/C at sight $/mt
TM per 1% as % PLV FOB Australia CPTPA00 Assessment Daily 205 Penalty/premia applied for 8-11% Total Moisture min 10,000 mt FOB Hay Point, Australia L/C at sight %
TM per 1% PLV $/Mt CPTMP00 Assessment Daily 205 Penalty/premia applied for 8-11% Total Moisture min 10,000 mt FOB Hay Point, Australia L/C at sight $/mt
Ash per 1% as % PLV FOB Australia CPAPA00 Assessment Daily 205 Penalty/premia applied for 7-10.5% Ash min 10,000 mt FOB Hay Point, Australia L/C at sight %
Ash per 1% PLV $/Mt CPPAP00 Assessment Daily 205 Penalty/premia applied for 7-10.5% Ash min 10,000 mt FOB Hay Point, Australia L/C at sight $/mt

Atlantic
CSR per 1% as % US LV FOB USEC CPPBA00 Assessment Daily 1049 Penalty/premia applied for 50-64% Coal Strength After Reaction min 10,000 mt FOB Hampton Roads, US L/C at sight %
CSR per 1% US LV FOB USEC $/mt CPPBB00 CBBBB03 Assessment Daily 1049 Penalty/premia applied for 50-64% Coal Strength After Reaction min 10,000 mt FOB Hampton Roads, US L/C at sight $/mt
CSR per 1% as % US LV FOB USEC CPPBC00 Assessment Daily 1049 Penalty premia applied for 40-49% Coal Strength After Reaction min 10,000 mt FOB Hampton Roads, US L/C at sight %
CSR per 1% US LV FOB USEC $/mt CPPBD00 CPPBD03 Assessment Daily 1049 Penalty premia applied for 40-49% Coal Strength After Reaction min 10,000 mt FOB Hampton Roads, US L/C at sight $/mt
Sulfur per 0.1% as % US LV FOB USEC CPPBE00 Assessment Daily 1049 Penalty premia applied for 0.7-1.05% Sulfur min 10,000 mt FOB Hampton Roads, US L/C at sight %
Sulfur per 0.1% US LV FOB USEC $/mt CPPBF00 CPPBF03 Assessment Daily 1049 Penalty premia applied for 0.7-1.05% Sulfur min 10,000 mt FOB Hampton Roads, US L/C at sight $/mt
Sulfur per 0.1% as % US LV FOB USEC CPPBG00 Assessment Daily 1049 Penalty premia applied for 1.06-1.25% Sulfur min 10,000 mt FOB Hampton Roads, US L/C at sight %
Sulfur per 0.1% US LV FOB USEC $/Mt CPPBH00 CPPBH03 Assessment Daily 1049 Penalty premia applied for 1.06-1.25% Sulfur min 10,000 mt FOB Hampton Roads, US L/C at sight $/mt
TM per 1% as % US LV FOB USEC CPPBK00 Assessment Daily 1049 Penalty premia applied for 6-11% Total Moisture min 10,000 mt FOB Hampton Roads, US L/C at sight %
TM per 1% US FOB USEC LV $/mt CPPBL00 CPPBL03 Assessment Daily 1049 Penalty premia applied for 6-11% Total Moisture min 10,000 mt FOB Hampton Roads, US L/C at sight $/mt
Ash per 1% as % US LV FOB USEC CPPBI00 Assessment Daily 1049 Penalty premia applied for 5-10% Ash min 10,000 mt FOB Hampton Roads, US L/C at sight %
Ash per 1% US LV FOB USEC $/mt CPPBJ00 CPPBJ03 Assessment Daily 1049 Penalty premia applied for 5-10% Ash min 10,000 mt FOB Hampton Roads, US L/C at sight $/mt

25



Specifications guide Metallurgical coal: April 2020

8© 2020 S&P Global Platts, a division of S&P Global Inc. All rights reserved.

BRAND RELAtIVItIES
Assessment Code mavg type Published Page Quality Quantity Incoterms Location timing Payment UOm

China
Carborough Downs MCBAO00 MCBAO03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
German Creek MCBAC00 MCBAC03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Goonyella C MCBAI00 MCBAI03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Goonyella MCBAE00 MCBAE03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
GLV MCBAF00 MCBAF03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Illawarra MCBAH00 MCBAH03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Lake Vermont MCBAN00 MCBAN03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Middlemount Coking MCBAP00 MCBAP03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Moranbah North MCBAG00 MCBAG03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Oaky North MCBAR00 MCBAR03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Peak Downs MCBAA00 MCBAA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Peak Downs North MCBAJ00 MCBAJ03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Poitrel Semi Hard MCBAQ00 MCBAQ03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Riverside MCRVR00 MCRVR03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt
Saraji MCBAB00 MCBAB03 Assessment Daily 1064 as per typical specifications Min 10,000 mt CFR Qingdao, China Delivered 20-65 days forward L/C at sight $/mt

Australia
German Creek HCGCA00 HCGCA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Goonyella C HCGNA00 HCGNA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Goonyella HCGOA00 HCGOA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
GLV HCHCA00 HCHCA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Illawarra HCIWA00 HCIWA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Moranbah North HCMOA00 HCMOA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Oaky North HCOKA00 HCOKA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Peak Downs HCPDA00 HCPDA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Peak Downs North HCPNA00 HCPNA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Riverside HCRVA00 HCRVA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt
Saraji HCSAA00 HCSAA03 Assessment Daily 1064 as per typical specifications Min 10,000 mt FOB Australia Loading 7-45 days forward L/C at sight $/mt

Atlantic
Blue Creek No. 7 MCAPB04 MCAPB03 Assessment Weekly 1065 as per typical specifications Min 10,000 mt FOB Mobile, US Gulf Loading 14-60 days forward L/C at sight $/mt
Blue Creek No. 4 MCAPC04 MCAPC03 Assessment Weekly 1065 as per typical specifications Min 10,000 mt FOB Mobile, US Gulf Loading 14-60 days forward L/C at sight $/mt
Beckley MCAPD04 MCAPD03 Assessment Weekly 1065 as per typical specifications Min 10,000 mt FOB Hampton Roads, USEC Loading 14-60 days forward L/C at sight $/mt
Windber MCAPE04 MCAPE03 Assessment Weekly 1065 as per typical specifications Min 10,000 mt FOB Hampton Roads, USEC Loading 14-60 days forward L/C at sight $/mt
Buchanan MCAPF04 MCAPF03 Assessment Weekly 1065 as per typical specifications Min 10,000 mt FOB Hampton Roads, USEC Loading 14-60 days forward L/C at sight $/mt
*Brand specifications available upon request
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Platts metallurgical Coal Relativities

The published metallurgical coal brands values are assessed 
by Platts and are not affiliated with or sponsored by the brand 
owners. The brand specifications Platts uses are typical, based 
on information gathered from various sources, including but not 
limited to; brand owners public documents, market participant 
feedback and engagement. The specifications are constantly 
monitored and updated as changes become apparent.

APAC 

Platts daily metallurgical coal assessments and relativities table 
provides daily price assessments for various qualities of coking 
coal including Platts benchmark grades, Premium Low Vol 
and the Mid Vol marker HCC 64 Mid Vol. The price information 
provided is determined mostly from transactional data and spot 
market assessments, but also where applicable from theoretical 
calculations using value-in-use (VIU). 

Platts assesses VIU penalties and premia to help track the 
relative values of several coal qualities. In calculating a 
theoretical value-in-use, Platts may apply linear penalties and 
premia within a certain range for coke strength after reaction 

(CSR), volatile matter, total moisture, ash and sulphur and 
non-linear adjustments for phosphorus, maximum fluidity and 
vitrinite percentage. Platts may also apply other penalties and 
premia on an ad-hoc basis to account for additional quality or 
commercial factors.

However, market observations have a stronger bearing on the 
relativities than VIU calculations, and theoretical VIU-based 
relativities are recalibrated by observing spot market data 
including bids, offers and trades for specific brands, and by 
observing the tradable or traded spreads between these brands.

The final assessed value is a combination of the observed 
market activity, the editorial evaluation of the coal attributes and 
the results offered by the calculations. Particular market events 
and specific circumstances may also have an influence on the 
market for coking coal or individual grades. Platts observes and 
monitors all relevant market information for consideration in its 
assessments.

US 

Platts publishes values for Beckley, Buchanan and Windber 
brands on FOB Hampton Roads basis; and Blue Creek No.7 and 

Blue Creek No. 4 on FOB Mobile, Alabama basis. The US brand 
relativities reflect a laycan period of 14-60 days forward. Sulfur, 
ash, volatile matter and phosphorus for US brands are specified 
on a dry basis.

Platts assesses US metallurgical coal relativities based on 
the information gathered from the market. In the absence 
of confirmed bids, offers and transactions, Platts calculates 
prices for Beckley, Buchanan and Windber brands by applying 
the published penalty and premia for CSR, moisture, ash and 
sulfur to the US East Coast Low-Vol HCC (AAWWR00). For the 
Blue Creek No. 7 and Blue Creek No. 4 brands, in line with the 
common trading terms for these coals, Platts may use FOB 
Australia premium coking coal indices (PLVHA00 and TS01035) 
and take into account the forward curve values for typical 
laycans,. 

The US relativities table is published on Friday or the closest 
prior business day of the week in the event of a UK public 
holiday.

.
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Semi-Soft Coking Coal

Australia
Price assessments

MCSSA00 – Semi-Soft Coking Coal FOB Australia

Platts publishes the transactable value for Semi-Soft Coking 
Coal, indicating the price at which a cargo could be traded at the 
close of the assessment period on the day of publishing. Platts 
uses pricing information on FOB Australia basis, but may also 
consider delivered indications in key consumer markets basis 
CFR China, India, Europe, Japan or South Korea, Taiwan netted 
back to FOB Australia basis using assessed Panamax spot 
freight rates for dry bulk carriers, provided that these inputs 

reflect sufficient price consistency and repeatability for multiple 
destinations. Besides price points for semi-soft coking coal, 
Platts may also take into consideration daily price movements in 
the thermal coal markets.

China
Price assessments

MCSSC00 – Semi-Soft Coking Coal CFR China 

Platts publishes the transactable value for Semi-Soft Coking 
Coal, indicating the price at which a cargo could be traded at 
the close of the assessment period on the day of publishing. 
Platts uses pricing information on CFR China basis, but loaded 
indications on an FOB basis netted forward to a CFR China basis 

may also be considered to test against CFR indications. Besides 
price points for semi-soft coking coal, Platts may also take into 
consideration daily price movements in the thermal coal markets.

India 
Price assessments

MCSSI00 - Semi-Soft Coking Coal CFR India 

Platts publishes the transactable value for Semi-Soft Coking 
Coal, indicating the price at which a cargo could be traded at the 
close of the assessment period on the day of publishing. The CFR 
India price are net forwards, calculated as a sum of respective 
FOB Australia assessments and a Panamax dry bulk freight on 
the Australia-India route (CDBFAI0).

SEmI-SOFt COkING COAL
Assessment CODE mavg type Published Page Quality Quantity Incoterms Location timing Payment UOm
Semi Soft FOB Australia MCSSA00 MCSSA03 Assessment Daily 205 34% VM, 9.5% TM, 9.25% ash, 0.58% sulfur, 0.025% phosphorus, 53% 

fixed carbon, 200 ddpm max fluidity, 5.5 CSN
Min 10,000 mt FOB Hay Point, Australia Loading 7-45 

days forward
L/C at sight $/mt

Semi Soft CFR China MCSSC00 MCSSC03 Assessment Daily 205 34% VM, 9.5% TM, 9.25% ash, 0.58% sulfur, 0.025% phosphorus, 53% 
fixed carbon, 200 ddpm max fluidity, 5.5 CSN

Min 10,000 mt CFR Qingdao, China Delivered 20-65 
days forward

L/C at sight $/mt

Semi Soft CFR India MCSSI00 MCSSI03 Assessment Daily 205 34% VM, 9.5% TM, 9.25% ash, 0.58% sulfur, 0.025% phosphorus, 53% 
fixed carbon, 200 ddpm max fluidity, 5.5 CSN

Min 10,000 mt CFR Paradip, India Delivered 22-65 
days forward

L/C at sight $/mt
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mEtALLURGICAL COkE
Assessment CODE mavg Wavg type Frequency Page Quality Quantity Incoterms Location timing Payment UOm

China (Seaborne)
Coke 12.5% Ash FOB Tianjin China AAWVL00 AAWVL03 AAWVL04 Assessment Daily 205 64/62% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 

8% max Micum 10, 30-80 mm size,25-26% CRI, 5% TM
Min 10,000 mt FOB Tianjin, China Loading 7-45 

days forward
L/C at sight $/mt

Met Coke 66/65 CSR FOB North China MCCNC00 MCCNC03 Assessment Daily 205 66/65% CSR, 12.5% ash, 0.65% sulfur, 84% min Micum 40, 
7% max Micum 10, 30-90 mm size,25% CRI, 5% TM

Min 10,000 mt FOB Tianjin, China Loading 7-45 
days forward

L/C at sight $/mt

Met Coke 65/63 CSR FOB North China MCCHB00 MCCHB03 Assessment Daily 205 65/63% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 
8% max Micum 10, 30-80 mm size, 25%-26% CRI, 5% TM

Min 10,000 mt FOB Tianjin, China Loading 7-45 
days forward

L/C at sight $/mt

Met Coke 62/60 CSR FOB North China MCCHA00 MCCHA03 Assessment Daily 205 62/60% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 
8% max Micum 10, 30-80 mm size, 25%-26% CRI, 5% TM

Min 10,000 mt FOB Tianjin, China Loading 7-45 
days forward

L/C at sight $/mt

China (Domestic)
Coke 12.5% Ash DDP North China 
Yuan/mt

AAWVJ00 AAWVJ03 AAWVJ04 Assessment Weekly 1052 62% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 8% 
max Micum 10, 30-80 mm size,25-26% CRI, 5% TM

Min 300 mt DDP Tangshan, China Dispatched 
within 30 
days

L/C 90 days Yuan/
mt

Coke 12.5% Ash DDP North China AAWVK00 AAWVK03 AAWVK04 Calculation Weekly 1052 62% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 8% 
max Micum 10, 30-80 mm size,25-26% CRI, 5% TM

Min 300 mt DDP Tangshan, China Dispatched 
within 30 
days

L/C 90 days $/mt

Met Coke 62% CSR FOB North China 
Equivalent

PLVHM04 PLVHM03 Assessment Weekly 1052 62% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 8% 
max Micum 10, 30-80 mm size,25-26% CRI, 5% TM

NA FOB North China NA NA $/mt

Met Coke 62% CSR Export-Domestic 
FOB North China Differential

PLVHN04 PLVHN03 Calculation Weekly 1052 NA NA NA NA NA NA $/mt

India (Seaborne)
Met Coke CFR East India MCCEI00 MCCEI03 Assessment Daily 205 64/62% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 

8% max Micum 10, 30-80 mm size,25-26% CRI, 5% TM
Min 5,000 mt CFR Paradip, India Delivered 

22-65 days 
forward

L/C at sight $/mt

Met Coke 66/65 CSR CFR India MCCNI00 MCCNI03 Assessment Daily 205 66/65% CSR, 12.5% ash, 0.65% sulfur, 84% min Micum 40, 
7% max Micum 10, 30-90 mm size,25% CRI, 5% TM

Min 10,000 mt CFR Paradip, India Delivered 
22-65 days 
forward

L/C at sight $/mt

Met Coke 65/63 CSR CFR India MCINB00 MCINB03 Assessment Daily 205 65/63% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 
8% max Micum 10, 30-80 mm size, 25%-26% CRI, 5% TM

Min 10,000 mt CFR Paradip, India Delivered 
22-65 days 
forward

L/C at sight $/mt

Met Coke 62/60 CSR CFR India MCINA00 MCINA03 Assessment Daily 205 62/60% CSR, 12.5% ash, 0.65% sulfur, 82% min Micum 40, 
8% max Micum 10, 30-80 mm size, 25%-26% CRI, 5% TM

Min 10,000 mt CFR Paradip, India Delivered 
22-65 days 
forward

L/C at sight $/mt
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metallurgical Coke

China
Price assessments

MCCNC00 - Met Coke 66/65 CSR FOB North China 

MCCHB00 - Met Coke 65/63 CSR FOB North China 

AAWVL00 - Met Coke FOB North China 

MCCHA00 - Met Coke 62/60 CSR FOB North China 

These prices reflect transactable values on an FOB North 
China basis at the close of the assessment period on the day 
of publishing. The CSR range for each assessment refers to the 
“minimum guaranteed/rejection” range, for example, met coke 
with a 66%/65% CSR refers to a minimum 66% CSR guaranteed, 
with rejection for CSR below 65%. Met Coke FOB North China 
(AAWVL00) assessment specifies a minimum 64% CSR 
guaranteed, with rejection for CSR below 62%. 

Domestic Chinese
Price assessments

AAWVJ00 - Met Coke DDP North China Yuan/mt

AAWVK00 - Met Coke DDP North China $/mt

PLVHM04 - Met Coke 62% CSR FOB North China Equivalent 
Weekly

PLVHN04 - Met Coke 62% CSR Export-Domestic FOB North 
China Differential 

Platts publishes the transactable value for Met Coke on a DDP 
North China basis at the close of the assessment period on 
Friday. The price is assessed in Yuan/mt and is also converted 
into $/mt. 

The Met Coke 62% CSR FOB North China Equivalent is a 
calculation from the domestic DDP China coke assessment 
(AAWVJ00), normalized for payment terms, logistics cost and 
exchange rate to FOB North China basis. In addition to the 

outright price, Platts also publishes its differential to Platts 
64/62% CSR Met Coke FOB North China assessment (AAWVL00). 

India
Price assessments:  

MCCNI00 - Met Coke 66/65 CSR CFR India 

MCINB00 - Met Coke 65/63 CSR CFR India 

MCCEI00 - Met Coke CFR East India 

MCINA00 - Met Coke 62/60 CSR CFR India

These prices reflect the transactable value of Met Coke on a 
CFR East India basis at the close of the assessment period on 
the day of publishing. The CSR range for each assessment refers 
to the “minimum guaranteed/rejection” range, for example, 
met coke with a 66%/65% CSR refers to a minimum 66% CSR 
guaranteed, with rejection for CSR below 65%. Met Coke CFR 
East India (MCCEI00) assessment specifies a minimum 64% 
CSR guaranteed, with rejection for CSR below 62%. 
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Derivatives

Platts publishes daily assessments for monthly, quarterly and 
calendar year TSI PHCC derivatives. These financial instruments 
are traded at a fixed price or in intermonth spreads. These 
derivatives settle off the average value of the underlying physical 
price TSI index for PHCC FOB Australia (TS01034), as published 
on each day during the month of trade. Platts publishes 
derivatives assessments for three months ahead, called month 
one (Mo01), second month (Mo02) and third month (Mo03). 
Platts also publishes assessments for the next three calendar 
quarterly derivatives, and for the next two calendar years. 
Monthly assessments roll on the first day of the month. Quarters 

are defined as calendar quarters, for example Q3 refers to July, 
August and September. Quarterly derivatives assessments roll 
four times a year on the first business days of January, April, July 
and October. A year is defined as a calendar year, for example 
2020, i.e. from the first to the last business working day in that 
year.

For example, during October 2019 the Mo01 coking coal 
derivative is November 2019, Mo02 is December 2019, Mo03 is 
January 2020, while the first published quarterly derivative is Q1 
2020. On November 1, the Mo01 coking coal derivative rolls to 
December, Mo02 rolls to January, Mo03 rolls to February and the 
quarterly derivative remains Q1 2020.

DERIVAtIVES
Assessment CODE mavg type Frequency Page Quality Quantity Location timing UOm
TSI Premium Hard Coking Coal FOB Australia Derivative Mo01 MCPLM01 MCPLM13 Assessment Daily 1113 Basis TSI PHCC FOB Australia index NA NA First month after month of prevailing index date $/mt
TSI Premium Hard Coking Coal FOB Australia Derivative Mo02 MCPLM02 MCPLM23 Assessment Daily 1113 Basis TSI PHCC FOB Australia index NA NA Second month after month of prevailing index date $/mt
TSI Premium Hard Coking Coal FOB Australia Derivative Mo03 MCPLM03 MCPLM33 Assessment Daily 1113 Basis TSI PHCC FOB Australia index NA NA Third month after month of prevailing index date $/mt
TSI Premium Hard Coking Coal FOB Australia Derivative Qr01 MCPLQ01 MCPLQ13 Assessment Daily 1113 Basis TSI PHCC FOB Australia index NA NA First quarter after month of prevailing index date $/mt
TSI Premium Hard Coking Coal FOB Australia Derivative Qr02  MCPLQ02 MCPLQ23 Assessment Daily 1113 Basis TSI PHCC FOB Australia index NA NA Second quarter after month of prevailing index date $/mt
TSI Premium Hard Coking Coal FOB Australia Derivative Qr03 MCPLQ03 MCPLQ33 Assessment Daily 1113 Basis TSI PHCC FOB Australia index NA NA Third quarter after month of prevailing index date $/mt
TSI Premium Hard Coking Coal FOB Australia Derivative Yr01 MCPLY01 MCPLY13 Assessment Daily 1113 Basis TSI PHCC FOB Australia index NA NA First calendar year after month of prevailing index date $/mt
TSI Premium Hard Coking Coal FOB Australia Derivative Yr02 MCPLY02 Assessment Daily 1113 Basis TSI PHCC FOB Australia index Second calendar year after month of prevailing index date $/mt
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DOmEStIC ChINESE
Assessment CODE mavg Wavg type Frequency Page QUALItY QUANtItY INCOtERmS LOCAtION tImING PAYmENt UOm

Ex-Washing Plant
PCC Met Shanxi Premium Low Vol 
Ex-washing plant

PCCMA04 PCCMA03 Assessment Weekly 1050 68% CSR, 16.9% VM (ad), 9.3% ash (ad), 8% TM (ar), 0.6% 
sulfur (ad), 85 G-value

Min 1,000 mt Ex-washing 
plant

Lvliang, Shanxi, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Shanxi High Sulfur Premium 
Low Vol Ex-washing plant

PCCMD04 PCCMD03 Assessment Weekly 1050 68% CSR, 19.5% VM (ad), 10.8% ash (ad), 8% TM (ar), 1.6% 
sulfur (ad), 85 G-value

Min 1,000 mt Ex-washing 
plant

Lvliang, Shanxi, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Shanxi PCI Ex-washing plant PCCMH04 PCCMH03 Assessment Weekly 1050 9.3% VM (ad), 10.8% ash (ad), 8% TM (ar), 0.5% sulfur (ad) Min 1,000 mt Ex-washing 
plant

Changzhi, Shanxi, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Shandong Semi Soft 
Ex-washing plant

PCCMK04 PCCMK03 Assessment Weekly 1050 29.6% VM (ad), 8.3% (ad), 8% TM (ar), 0.6% sulfur (ad), 70 
G-value

Min 1,000 mt Ex-washing 
plant

Jining, Shandong, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

Free-on-Rail
PCC Met Shanxi Premium Low Vol Free-
on-Rail

PCCMB04 PCCMB03 Assessment Weekly 1050 68% CSR, 16.9% VM (ad), 9.3% ash (ad), 8% TM (ar), 0.6% 
sulfur (ad), 85 G-value

Min 1,000 mt Free-on-rail Lvliang, Shanxi, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Shanxi High Sulfur Premium 
Low Vol Free-on-Rail

PCCME04 PCCME03 Assessment Weekly 1050 68% CSR, 19.5% VM (ad), 10.8% ash (ad), 8% TM (ar), 1.6% 
sulfur (ad), 85 G-value

Min 1,000 mt Free-on-rail Lvliang, Shanxi, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Shanxi PCI Free-on-Rail PCCMI04 PCCMI03 Assessment Weekly 1050 9.3% VM (ad), 10.8% ash (ad), 8% TM (ar), 0.5% sulfur (ad) Min 1,000 mt Free-on-rail Changzhi Shanxi, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Shandong Semi Soft Free-
on-Rail

PCCML04 PCCML03 Assessment Weekly 1050 29.6% VM (ad), 8.3% (ad), 8% TM (ar), 0.6% sulfur (ad), 70 
G-value

Min 1,000 mt Free-on-rail Jining, Shandong, 
China

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

DDP tangshan
PCC Met Shanxi Premium Low Vol DDP 
Tangshan

PCCMC04 PCCMC03 Assessment Weekly 1050 68% CSR, 16.9% VM (ad), 9.3% ash (ad), 8% TM (ar), 0.6% 
sulfur (ad), 85 G-value

Min 1,000 mt DDP Tangshan, China Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

Met Coal Prem Low Vol Shanxi CFR 
China Equivalent

PLVHJ04 PLVHJ03 Calculation Weekly 1050 68% CSR, 16.9% VM (ad), 9.3% ash (ad), 8% TM (ar), 0.6% 
sulfur (ad), 85 G-value

NA CFR China NA NA $/mt

Met Coal Prem Low Vol Import-Shanxi 
CFR China Differential

PLVHK04 PLVHK03 Calculation Weekly NA NA NA NA NA NA $/mt

PCC Met Shanxi High Sulfur Premium 
Low Vol DDP Tangshan

PCCMF04 PCCMF03 Assessment Weekly 1050 68% CSR, 19.5% VM (ad), 10.8% ash (ad), 8% TM (ar), 1.6% 
sulfur (ad), 85 G-value

Min 1,000 mt DDP Tangshan, China Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met North China Fat Coal DDP 
Tangshan

PCCMG04 PCCMG03 Assessment Weekly 1050 55% CSR, 25.4% VM (ad), 9.8% ash (ad), 8% TM (ar), 1.2% 
sulfur (ad), 90 G-value

Min 1,000 mt DDP Tangshan, China Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Shanxi PCI DDP Tangshan PCCMJ04 PCCMJ03 Assessment Weekly 1050 9.3% VM (ad), 10.8% ash (ad), 8% TM (ar), 0.5% sulfur (ad) Min 1,000 mt DDP Tangshan, China Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

Ex-Stock Jingtang
Prem Low Vol Ex-Stock Jingtang AAWZN00 AAWZN03 AAWZN04 Assessment Weekly 1062 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 

phosphorus, 500 ddpm maximum fluidity, 65% vitrinite
10,000-20,000 
mt

Ex-stock Jingtang port, 
China

Delivered 20 
days forward

Cash Yuan/
mt

HCC 64 Mid Vol Ex-Stock Jingtang AAWZP00 AAWZP03 Assessment Weekly 1062 62% CSR, 21.5% VM, 10.5% TM, 8% ash, 0.45% sulfur, 0.06% 
phosphorus, 100 ddpm max fluidity, 52% vitrinite

10,000-20,000 
mt

Ex-stock Jingtang port, 
China

Delivered 20 
days forward

Cash Yuan/
mt

CFR Jintang Equivalents
Prem Low Vol CFR Jingtang Equivalent AAWZO00 AAWZO03 Calculation Weekly 1062 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 

phosphorus, 500 ddpm maximum fluidity, 65% vitrinite
10,000-20,000 
mt

CFR Jingtang port, 
China

Delivered 20 
days forward

Cash $/mt
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Domestic Chinese Price Assessments

“PCC met” series
Price assessments:  

PCC Met Shanxi Premium Low Vol 

PCC Met Shanxi High Sulfur Premium Low Vol 

PCC Met Shanxi PCI 

PCC Met Shandong Semi Soft 

PCC Met North China Fat Coal 

PCC Met price assessments, published Wednesday, reflect 
the value of five grades of metallurgical coal in the domestic 
Chinese market on ex-wash plant Lvliang (Shanxi), free-on-rail 
Lvliang (Shanxi) and delivered, duty paid Tangshan basis in Yuan/
mt. In the absence of more specific market information, data 
from other related locations may be netted back or forward to 
normalize to the specified location basis, using prevailing rail 
and truck freight. 

Price assessments:  

PLVHJ04 - Met Coal Prem Low Vol Shanxi CFR China Equivalent 

PLVHK04 - Met Coal Prem Low Vol Import-Shanxi CFR China 
Differential 

Met Coal Prem Low Vol Shanxi CFR China Equivalent 
(PLVHJ04) is calculated on the basis of Shanxi Premium Low 
Vol DDP Tangshan (PCCMC04), normalized for payment terms, 
transportation and logistics costs and exchange rate to reach 
a CFR equivalent value. In addition to the outright value, Platts 
publishes a differential (PLVHK04) to PLV HCC CFR China daily 
price (PLVHC00).

Price assessments:  

PCCMM04 - PCC Met Rail Freight Shanxi - Tangshan 

PCCMO04 - PCC Met Truck Freight Shanxi - Tangshan 

Platts publishes two freight assessments in the domestic 
Chinese market, reflecting rail and truck transportation costs 
on Shanxi-Tangshan route in Yuan/mt. Freight from Shanxi is 
normalized to Lvliang.

Jingtang port
Price assessments:  

AAWZN00 - Premium Low Vol ex-stock Jingtang, North China 

AAWZP00 - HCC 64 mid vol ex-stock Jingtang, North China 

These assessments reflect the value of both Chinese domestic 
and imported coking coal sold for prompt and typical delivery 
in North China and at North Chinese ports in Yuan/mt, inclusive 
of VAT. Platts monitors inland spot trade flowing from mines 
directly to end-users without going through ports for pricing 
consistency, including for domestic Chinese, Mongolian and 
Russian metallurgical coal. Platts also monitors prices of 
seaborne metallurgical coal for pricing consistency.

Price assessments:  

AAWZO00 - Prem Low Vol CFR Jingtang Equivalent 

AAWZQ00 - HCC 64 Mid Vol CFR Jingtang Equivalent 

PLVHL04 - Met Coal Prem Low Vol Import-Port Stock CFR China 
Differential 

CFR Jingtang Equivalents are calculated net forwards from 
corresponding ex-stock Jingtang assessments, normalized 
for payment terms, additional transportation and logistics 
costs and exchange rate to reach a port-equivalent value. 
These assessments are published on Fridays. In addition to the 
outright price of the Premium Low Vol CFR Jingtang Equivalent, 
Platts also also publishes its weekly differential to the PLV HCC 
CFR China assessment (PLVHC00). 

DOmEStIC ChINESE
Assessment CODE mavg Wavg type Frequency Page QUALItY QUANtItY INCOtERmS LOCAtION tImING PAYmENt UOm
Met Coal Prem Low Vol Import-Port 
Stock CFR China Differential

PLVHL04 PLVHL03 Calculation Weekly 1062 71% CSR, 21.5% VM, 9.7% TM, 9.3% ash, 0.5% sulfur, 0.045% 
phosphorus, 500 ddpm maximum fluidity, 65% vitrinite

NA NA NA NA NA $/mt

HCC 64 Mid Vol CFR Jingtang 
Equivalent 

AAWZQ00 AAWZQ03 Calculation Weekly 1062 62% CSR, 21.5% VM, 10.5% TM, 8% ash, 0.45% sulfur, 0.06% 
phosphorus, 100 ddpm max fluidity, 52% vitrinite

10,000-20,000 
mt

CFR Jingtang port, 
China

Delivered 20 
days forward

Cash $/mt

Rail and truck Freight
PCC Met Rail Freight Shanxi - TangshanPCCMM04 PCCMM03 Assessment Weekly 1050 NA Min 1,000 mt NA Shanxi - 

Tangshan
Loading in 
3-30 days

L/C 180 
days

Yuan/
mt

PCC Met Truck Freight Shanxi - 
Tangshan

PCCMO04 PCCMO03 Assessment Weekly 1050 NA Min 1,000 mt NA Shanxi - 
Tangshan

Loading in 
3-30 days

L/C 180 
days

Yuan/
mt
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Dry Bulk Freight

Platts assesses freight rates for dry bulk cargoes on a variety 
of routes. Please refer to the Freight specifications guide for 
details of these assessments https://www.spglobal.com/
platts/plattscontent/_assets/_files/en/our-methodology/
methodology-specifications/freight-methodology.pdf. 
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REVISION hIStORY

April 2020: Platts changed US coking coal specifications, 
extended laycan period for US brand assessments and 
discontinued Oak Grove brand relativity assessment. Platts 
updated US coking coal brand methodology to include a 
combination of market survey, VIU and reference to benchmark 
indices.

February 2020: Updated to reflect the discontinuation of 
Standard and Premium CFR China, reflect the name change from 
Hail Creek to GLV. Updated the specifications for HCC 64 Mid Vol 
Ex-Stock Jingtang and HCC 64 Mid Vol CFR Jingtang Equivalent.

November 2019: Platts launched 11 FOB Australia met coal 
brand relativities and Riverside CFR China brand assessment.
Specifications Guide Annual Review was conducted and 
clarifications made. Platts clarified its approach to calculating 
netbacks, combined description of assessments with similar 
methodological approach, replaced the description of swaps 
with “derivatives”, updated links, clarified calculations of 
differentials, added missing and removed discontinued 
symbols, and made minor stylistic changes throughout. Moved 
dry bulk freight assessments into the freight guide. Added TSI 
PHCC assessment with the associated revision history, and a 
description of the European HCC assessment. Added a list of 
commonly used acronyms.

July 2019: Platts updated the guide to include the new daily met 
coke 65%/63% CSR, 62%/60% CSR assessments launched on 
January 2, 2019.

June 2019: Updated High Vol A, High Vol B and Low Vol HCC US 
East Coast price assessments’ spot loading period to 14-60 days. 
Platts completed an annual update to sections 1 to 6 of Platts 
Methodology and Specifications Guides in April 2019, and moved 
these sections into a standalone Methodology Guide.

April 2019: Updated to remove Pinnacle US brand relativity after 

discontinuation.

November 2018: Methodology & Specifications Guide Annual 
Review was conducted and clarifications made. Removed 
specifications for Asia-Pacific brand relativities and US HCC 
brand relativities which remain available upon request.

July 2018: Updated to reflect basis change of Platts derivatives 
assessments to reflect the TSI PHCC FOB Australia derivatives 
contracts. Updated to reflect discontinuations of Oaky Creek 
and Mavis Downs CFR China relativities, and the launch of Oaky 
North CFR China relativity.

June 2018: Updated to reflect merger of various TSI 
metallurgical coal indices with Platts equivalent price series.

May 2018: Updated to reflect change in China’s VAT rate.

March 2018: Platts launches Met Coke 66/65 CSR CFR India 
daily assessment.

February 2018: Platts updates its assessment for Blue Creek 
No.7 and No. 4 cited in the US brand relativities weekly series.

October 2017: Methodology & Specifications Guide Annual 
Review was conducted.

August 2017: Updates and amending unit of measurement. 

May 2017: Platts updates its assessment for Blue Creek No.4 
cited in the US brand relativities weekly series.

November 2016: Methodology & Specifications Guide Annual 
Review was conducted and clarifications made

September 2016: Platts adds the China PLV, Met Coke Price 
Differentials series.

June 2016: Platts clarifies 64/62% CSR quality for Met Coke FOB 

North China (AAWVL00) & Met Coke CFR East India (MCCEI00). 
Platts updates South 32’s Illawarra specification.

May 2016: Platts adds Premium Low Vol CFR North West Europe 
net forward. 

April 2016: Platts launches Peak Downs Region and Premium 
Low Vol FOB China Netback series. Platts changes methodology 
process for Peak Downs Region and Premium Low Vol FOB 
Australia assessments. 

March 2016: Updated to remove the upper limit for permissible 
fluidity for TSI Premium Hard Coking Coal index - FOB East Coast 
port, Australia. US brand relativities data updated.

January, 2016: US brand relativities weekly series published. 

February 2016: Teck’s Standard and Premium specifications 
revised.

December 2015: Platts launches daily metallurgical coal 
relativities.

August 2015: Platts launches PCC Met Chinese domestic 
metallurgical coal price series. 

July 2015: Platts discontinues CCI Met Chinese domestic 
metallurgical coal price series. 

April 2015: Platts launches Met Coke 66/65 CSR FOB North 
China daily assessments. 

April 2015: Platts adds methodology for CCI Met china domestic 
metallurgical coal price assessments.

April 2015: Platts renames Low Vol 12 Ash PCI to Mid-Tier PCI. 

March 2015: Platts adds details on monthly met coal relativities.
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February 2015: This methodology guide was updated to include 
further description of Platts’ processes and practices in survey 
assessment environments. 

October 2014: Platts increased the frequency of its Met Coke 
FOB North China (AAWVL00) to daily, from weekly, starting 
October 1, 2014.

July 2014: Platts revamped all Metals Methodology and 
Specification guides, including its Metallurgical Coal 
Methodology Guide, in July 2014. This revamp was completed 
to enhance the clarity and usefulness of all guides, and to 
introduce greater consistency of layout and structure across 
all published methodology guides. Methodologies for market 
coverage were not changed through this revamp, unless 
specifically noted in the methodology guide itself. 

July 2014: Platts started publishing relativities table at the end 
of the last working day of each month. Previously, since May 
2013, the table showed an average of relativities through the 
month. Since January 2014 the table represents relativities on a 
CFR China basis, rather than theoretical FOB Queensland basis.

36



APPENDIX R3 to SLACC/SH/3

37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



The world’s first fossil-free steel ready for
delivery

SSAB has now produced the world’s first fossil-free steel and delivered it to a
customer. The trial delivery is an important step on the way to a completely
fossil-free value chain for iron- and steelmaking and a milestone in the HYBRIT
partnership between SSAB, LKAB and Vattenfall.

In July, SSAB Oxelösund rolled the first steel produced using HYBRIT
technology, i.e., reduced by 100% fossil-free hydrogen instead of coal and coke,
with good results. The steel is now being delivered to the first customer, the
Volvo Group.

“The first fossil-free steel in the world is not only a breakthrough for SSAB, it
represents proof that it’s possible to make the transition and significantly reduce
the global carbon footprint of the steel industry. We hope that this will inspire
others to also want to speed up the green transition,” says Martin Lindqvist,
President and CEO of SSAB.

“Industry and especially the steel industry create large emissions but are also an
important part of the solution. To drive the transition and become the world's
first fossil-free welfare state, collaboration between business, universities and
the public sector is crucial. The work done by SSAB, LKAB and Vattenfall within
the framework of HYBRIT drives the development of the entire industry and is
an international model”, says Minister of Trade and Industry of Sweden Ibrahim
Baylan.

“It’s a crucial milestone and an important step towards creating a completely
fossil-free value chain from mine to finished steel. We’ve now shown together
that it’s possible, and the journey continues. By industrializing this technology in
the future and making the transition to the production of sponge iron on an
industrial scale, we will enable the steel industry to make the transition. This is
the greatest thing we can do together for the climate,” says Jan Moström,
President and CEO of LKAB.“It’s very pleasing that the HYBRIT partnership is
once more taking an important step forward and that SSAB can now produce the
first fossil-free steel and deliver to the customer. This shows how partnerships
and collaboration can contribute to reducing emissions and building

The world’s first fossil-free steel ready for delivery https://www.ssab.co.uk/news/2021/08/the-worlds-first-fossilfree-steel-...
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competitiveness for industries. Electrification is contributing to making fossil-
free living possible within one generation,” says Anna Borg, President and CEO
of Vattenfall.

SSAB, LKAB and Vattenfall created HYBRIT, Hydrogen Breakthrough
Ironmaking Technology, in 2016, with the aim of developing a technology for
fossil-free iron- and steelmaking. In June 2021, the three companies were able to
showcase the world’s first hydrogen-reduced sponge iron produced at HYBRIT’s
pilot plant in Luleå. This first sponge iron has since been used to produce the
first steel made with this breakthrough technology.

The goal is to deliver fossil-free steel to the market and demonstrate the
technology on an industrial scale as early as 2026. Using HYBRIT technology,
SSAB has the potential to reduce Sweden’s total carbon dioxide emissions by
approximately ten per cent and Finland’s by approximately seven per cent.

“We’ll be converting to electric arc furnace in Oxelösund as early as 2025. This is
the first production site within SSAB to make the transition, and it means that
we’ll already be cutting large amounts of carbon dioxide emissions then. This is a
major responsibility, one that we’re proud to shoulder, and it brings great
opportunities to the region,” says Johnny Sjöström, Head of SSAB Special Steels
Division.

Press Contacts:

Mia Widell, Public Relations Officer, SSAB, +46 76-527 25 01
Anders Lindberg, Group Media Relations Manager, LKAB, +46 (0)72-717 83 55
Magnus Kryssare, Press Officer, Vattenfall, +46 76 769 56 07
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A piece of the future  - The first object from a piece of the world’s first fossil-free
steel.

“The candle holder, with its softly pleated rays beaming out from the candle,
symbolizes the light at the end of the tunnel. It is a symbol of hope. It truly is… a
piece of the future.”

Lena Bergström, Designer

The world’s first fossil-free steel ready for delivery https://www.ssab.co.uk/news/2021/08/the-worlds-first-fossilfree-steel-...
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On Wednesday, HYBRIT, a partnership between steel company SSAB, state-owned

mining firm LKAB, and state-owned utility Vattenfall, said it delivered the clean

steel to Swedish automaker Volvo. This was just a test run, but the firm plans to

ramp up production to commercial scale by 2026.

“The first fossil-free steel in the world is not only a breakthrough for SSAB, it

represents proof that it’s possible to make the transition and significantly reduce the

global carbon footprint of the steel industry,” Martin Lindqvist, president and CEO

of SSAB, said in a statement.

Making steel is notoriously difficult to decarbonize. The majority of production relies

on coal as a raw material feedstock and also as a fuel. HYBRIT has been working to

build out clean steel production since it was formed five years ago using renewable

power to produce hydrogen and then combining it with iron ore to create a porous

material called sponge iron. It began testing the process, which had only been

proven at a laboratory scale, last year. This past June, the venture announced it had

successfully used this process on a pilot scale. Volvo plans to experiment with the

initial batch of green steel by making prototype vehicles and parts, according to the

Guardian.

In a sea of new technologies created to take on the climate crisis, this breakthrough

is actually big news. The world relies on steel to manufacture countless goods—cars,

buildings ships, surgical materials, kitchen cutlery, you name it. According to the

International Energy Agency, the iron and steel sector is responsible for 2.8 gigatons

of carbon dioxide emissions annually, accounting for 8% of all global energy demand

and 7% of energy-related carbon emissions. If production were a country, it would

slot in as the fourth-biggest carbon polluter on Earth, sandwiched between the

European Union and India. If HYBRIT can create steel without all that pollution,

that means other entities can, too. And that needs to happen, fast.

Swedish Group Delivers the World’s First Batch of Green Steel https://gizmodo.com/behold-carbon-free-steel-now-exists-1847524486
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To meet the Paris Agreement target of 1.5 degrees Celsius (2.7 degrees Fahrenheit)

will require drawing down emissions more than 7% each year this decade. The world

is already falling behind that pace. While it still needs to do things like ending fossil

fuel exploration and use, speeding up the production of green steel beyond one

company could also help get things back on track. Seeing so many state-owned

ventures involved is also a reminder that strong policy and government support is

vital to speed up the transition.

READ MORE

Final No Time To Die Trailer Suggests It’s Actually

Time to Die, Mr. Bond

Swedish Group Delivers the World’s First Batch of Green Steel https://gizmodo.com/behold-carbon-free-steel-now-exists-1847524486
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Abstract: Steelmaking in the electric arc furnace (EAF), either scrap-based or based on hydrogen
direct reduced iron, will in future contribute substantially to the reduction of CO2 emissions in the
iron and steel industry. However, there still will be the need to introduce carbon into the EAF process
either to carburize the steel or to create foaming slag to improve the energy efficiency of the melting
process. So, to reach the emission reduction goals set around the world, it will be necessary to
substitute fossil charge and injection carbon used in EAF steelmaking with alternative carbon sources.
This review presents the recent research on carbon-neutral biomass-based and circular rubber or
plastics-based carbon sources and their potential to substitute fossil charge or injection carbon in the
EAF process. It also discusses the current state-of-the art and suggests further opportunities and
needs for research and development to use alternative carbon sources to produce a really green and
carbon neutral and/or fully circular steel.

Keywords: electric arc furnace (EAF); steelmaking; carbon sources; biomass; plastics

1. Introduction

Apart from the energy production sector, the iron and steel industry is one of the
biggest consumers of fossil coal around the world and therefore also one of the biggest
industrial emitters of CO2. In the countries of the European Union (EU-27, as of 2007
to 30 June 2013), between 4% and 7% of anthropogenic CO2 emissions are estimated to
be originating from iron and steel production [1]. According to the International Energy
Agency [2], the steel industries coal consumption accounts for 13.7% of the world’s total
annual production or 1.1 billion t in 2013. About 80% of this coal is coking coal for the use in
coke ovens to produce the coke needed especially in blast furnaces for iron production [3].
Up to now, only a very small part of the total energy is supplied by renewables like biomass
or waste in the iron and steel industry. In 2015, only 0.1% of the total energy sources
of the iron and steel industry in OECD (Organisation for Economic Co-operation and
Development) countries were supplied by renewables and waste [4]. For comparison,
in the non-ferrous metals industry, the share was equally low whereas in the non-metallic
minerals industry the share was as high as 7.2% which certainly can be mainly attributed
to cement kilns using all kinds of alternative fuels.

Greenhouse gas (GHG) emissions, especially CO2 emissions, are an important issue
for the steel producers because of national and international GHG emissions reduction
plans and/or emissions trading systems. The UN’s 2030 Sustainable Development Goals,
the Paris Agreement, as well as the European Green Deal all aim to improve the sustain-
ability of industrial production and to reduce CO2 emissions to combat climate change.
Within the EU Emission Trading System (ETS), which the iron and steel industry is subject
to, emission targets of 73.2% below 2005 levels have been set [5]. Now, Europe aims to reach
a 55% CO2 emission reduction until 2030 and carbon neutrality and a circular economy
by 2050 [6]. This goal cannot be achieved without the iron and steel making industry
substituting its fossil carbon consumption by renewable alternatives.
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Therefore, the research on the possibilities of a substitution of fossil coals in iron and
steelmaking is increasing more and more. The two main routes to produce steel are the
integrated blast furnace-basic oxygen furnace (BF-BOF) route and the electric steelmaking
route employing the electric arc furnace (EAF). In 2018 the BF-BOF route had a share of
the total worldwide crude steel production of 70.7% while EAF steelmaking accounted
for 28.9%. However, looking at specific regions the share of EAF steelmaking can be a lot
higher. In the EU 41.5% and in North America about 67% of the steel was produced in
the EAF route in 2018 [7]. The integrated BF-BOF route is characterized by the two-step
process to first produce iron as liquid hot metal in the BF, which is then processed into
steel in the BOF. The EAF route, on the other hand, is characterized by the use of mainly
solid materials, like scrap, direct reduced iron (DRI), hot briquetted iron (HBI), or pig iron,
that are melted in the EAF.

Especially regarding the ironmaking process, which is the main consumer of fossil
coals in the iron and steel industry, a number of reviews regarding the use of alternative
carbon sources like biomass have already been conducted and published [8–16]. Even so,
the amounts are much lower in EAF steelmaking, and fossil carbon sources are used,
contributing to the direct GHG emissions of the steelmaking process. However, there are
up to now no reviews about the use of alternative carbon sources in EAF steelmaking
available. Therefore, in this paper, the use of carbon in EAF steelmaking is first described.
Following that, recent research on the use of alternative carbon sources is presented to
give an overview on the possibilities to substitute fossil carbon by biomass or waste-
based materials.

2. Carbon Use in EAF Steelmaking

In the EAF, iron sources like scrap, DRI/HBI, or pig iron are charged together with
materials like alloying elements, slag formers, and carbon sources. The charged material
is then melted by a mix of electrical and chemical energy. The electrical energy is intro-
duced into the furnace via electrodes by the electric arcs ignited between electrodes and
charged material. The chemical energy is usually introduced by oxyfuel burners but also
e.g., by hydrocarbons from scrap contaminants (paint, oil, grease, etc.) and charged carbon.
Apart from the steel melt, a slag is also produced based on slag formers like lime and
dololime which will incorporate iron oxides and oxidic impurities from scrap or gangue
from DRI/HBI.

Carbon sources are of great importance in the electric arc furnace. In modern electric
arc furnaces, the share of energy input from fossil fuels like natural gas and coal is over 40%
of the total energy input [17]. In addition to their energetic use as a substitute for electrical
energy, carbon sources are used in particular as slag foaming agents [18]. Solid carbon
sources, like coal, petrol, coke, etc., are used in the EAF in two ways. The charge carbon
is charged together with the scrap or other iron sources and additives at the beginning of
the heat. This carbon serves to carburize the melt, contributes thereby to the slag foaming
and by direct oxidation during meltdown realizes a chemical energy input. The injection
carbon on the other is injected into the EAF via lances or injectors together with oxygen to
generate CO bubbles within the slag and thereby to foam the slag.

According to a study by the International Iron and Steel Institute (IISI), on average,
about 12 kg of coal are used per ton of steel produced in the EAF [19]. With a global steel
production in 2018 of around 520 million t via the EAF route, this corresponds to a fossil
coal consumption of over 6 million tons. This coal use causes specific CO2 emissions of
about 43 kg/t steel and related to the total EAF steel production in 2018 CO2 emissions of
about 22 million tons.

Looking at values of direct CO2 emissions of EAF steelmaking compiled in studies for
the European Commission the benchmark is given with 59 kg CO2/t steel [20] while the
average is given with 102 kg CO2/t steel [21]. Based on these values, the use of fossil coal in
the EAF, besides the use of natural gas and the graphite electrode consumption, is causing
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about 40–70% of the direct CO2 emissions of the EAF steelmaking process. Figure 1 shows
a schematic of carbon input and direct emissions of the EAF.

Metals 2021, 11, x FOR PEER REVIEW 3 of 16 
 

 

the average is given with 102 kg CO2/t steel [21]. Based on these values, the use of fossil 
coal in the EAF, besides the use of natural gas and the graphite electrode consumption, is 
causing about 40–70% of the direct CO2 emissions of the EAF steelmaking process.  
Figure 1 shows a schematic of carbon input and direct emissions of the EAF. 

 
Figure 1. Direct CO2 emissions of a typical EAF [22]. 

2.1. Charge Carbon 
In comparison to injection carbon, the demands placed on charge carbon are lower. 

Of particular interest are the calorific value, the reaction behavior as well, as the carburi-
zation capacity. If the primary aim of using charge carbon is to carburize the melt, the 
reactivity must be low enough that the carbon does not burn prematurely but can dissolve 
in the melt. If the chemical energy input in the melting phase is of primary interest, a high 
reactivity and therefore a quick energy release may be more important. 

Consequently, for charge carbon, the calorific value is of primary importance. With 
a corresponding cost–benefit ratio, lower carbon contents and higher ash contents are also 
tolerable as long as no components with the potential to reduce steel quality are intro-
duced into the EAF. Apart from that, the carbon source must have sufficient physical 
properties to allow for safe handling, storage, and charging into the EAF. 

2.2. Injection Carbon 
Slag foaming in the EAF is a well-established and widely used method to signifi-

cantly increase the efficiency of energy transfer in the furnace. The shielding of the electric 
arcs by the foaming slag reduces the energy losses via the water-cooled furnace walls and 
roof, thus enabling a significantly improved energy transfer from the arc into the melt. In 
addition, the slag foaming has a stabilizing effect on the arcs and reduces the noise emis-
sions of the EAF. Approximately 5–10 kg of injection carbon are used in electric arc fur-
naces [23]. 

The foaming of the slag by CO/CO2 gas bubbles occurs in the EAF process via oxida-
tion of carbon dissolved in the molten steel by oxides in the slag (reaction (1)). This foam-
ing process is enhanced and maintained by injecting carbon into the slag. The injected 
carbon can thereby react directly with the iron oxide according to reaction (2) or reduce 
the iron oxide indirectly according to reactions (3) and (4) via an intermediate gasification 
step [24]. + → +  (1)+ → +  (2)

Figure 1. Direct CO2 emissions of a typical EAF [22].

2.1. Charge Carbon

In comparison to injection carbon, the demands placed on charge carbon are lower.
Of particular interest are the calorific value, the reaction behavior as well, as the carbur-
ization capacity. If the primary aim of using charge carbon is to carburize the melt, the
reactivity must be low enough that the carbon does not burn prematurely but can dissolve
in the melt. If the chemical energy input in the melting phase is of primary interest, a high
reactivity and therefore a quick energy release may be more important.

Consequently, for charge carbon, the calorific value is of primary importance. With a
corresponding cost–benefit ratio, lower carbon contents and higher ash contents are also
tolerable as long as no components with the potential to reduce steel quality are introduced
into the EAF. Apart from that, the carbon source must have sufficient physical properties
to allow for safe handling, storage, and charging into the EAF.

2.2. Injection Carbon

Slag foaming in the EAF is a well-established and widely used method to significantly
increase the efficiency of energy transfer in the furnace. The shielding of the electric arcs
by the foaming slag reduces the energy losses via the water-cooled furnace walls and
roof, thus enabling a significantly improved energy transfer from the arc into the melt.
In addition, the slag foaming has a stabilizing effect on the arcs and reduces the noise
emissions of the EAF. Approximately 5–10 kg of injection carbon are used in electric arc
furnaces [23].

The foaming of the slag by CO/CO2 gas bubbles occurs in the EAF process via
oxidation of carbon dissolved in the molten steel by oxides in the slag (reaction (1)). This
foaming process is enhanced and maintained by injecting carbon into the slag. The injected
carbon can thereby react directly with the iron oxide according to reaction (2) or reduce
the iron oxide indirectly according to reactions (3) and (4) via an intermediate gasification
step [24].

FeO + [C]→ Fe + CO (1)

FeO + Cs → Fe + CO (2)

FeO + CO→ Fe + CO2 (3)

Cs + CO2 → 2 CO (4)

FeO + H2 → Fe + H2O (5)
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H2O + CO→ H2 + CO2 (6)

H2O + Cs → H2 + CO (7)

Besides carbon, coal usually also contains varying amounts of volatiles, namely
hydrogen which is oxidized by FeO to H2O (reaction (5)). Furthermore, the hydrogen
takes part in side reactions (6) (water-gas reaction) and (7) (water-gas shift reaction).
Especially the water-gas shift reaction supports the gasification of solid carbon and thereby
accelerates the reaction of slag and coal. Hydrogen in the gas phase also increases the carbon
gasification rate since H2 and H2O react more rapidly with carbon and slag compared to
CO and CO2. Moreover, FeO also reacts faster with hydrogen compared to CO.

Hayes [25] found that the reaction constant of the FeO reduction by H2 is one order of
magnitude greater than that for FeO reduction by CO at 1300 ◦C and even 5 times greater at
1600 ◦C. In agreement, Xie and Belton [26] found that reduction rates of ferric iron in slag by
H2/H2O are a factor of 2–3 times higher than those by CO/CO2. King [27] demonstrated
that the rate of carbon gasification increases linearly with H2 concentration in carrier gas
for hydrogen concentration of up to 4%.

The requirements on the injection carbon for a good foaming effect primarily concern
a high reactivity and thus the highest possible carbon content and a low ash content of
the coal as well as a defined particle size distribution for pneumatic conveying. With
regard to the plant technology used for injection, it should also be noted that no explosion
protection is required for the current use of petroleum coke and anthracite coal and is
therefore not usually implemented in terms of plant technology. If suitable alternative
carbon sources fall into explosion protection classes, substitution may already fail at this
point for economic reasons.

3. Alternative Carbon Sources

When using alternative carbon sources, it must generally be considered that the
properties of these materials can differ greatly from those of common fossil coals. These dif-
ferences can have an impact on the steelmaking process in the electric arc furnace. Research
has been carried out so far on the use of biomass-based as well as rubber and plastics-based
alternatives in EAF steelmaking.

3.1. Biomass Based Alternatives

The research on biomass-based alternative carbon sources includes technical and life
cycle assessment studies, fundamental research on slag foaming by biomass and biochars
as well as pilot and industrial scale investigations of the use of biomass and charcoal in
the EAF.

Mathieson et al. [28] investigated the potential of biomass use in the steel industry
of Australia. The focus here was on reducing fossil CO2 emissions from the metallurgical
processes of the blast furnace and electric arc furnace route, with an emphasis on the blast
furnace route. In conclusion, the fundamental suitability of biomass carbonisates as a
feedstock in iron and steel production is highlighted. They report the CO2 mitigation
potential through biochar utilization for Australian EAF steelmakers with about 6–12%.
However, it has to be noted that this is based on the Australian electricity production mix.
This results in a high share of 78% of the total emissions of 0.5 t CO2/t crude steel in EAF
steel production, which is caused by electrical energy consumption.

Norgate and Langberg [29] and subsequently Norgate et al. [30] used the life cycle
assessment (LCA) methodology to assess the substitution of fossil carbon sources with
charcoal as a fuel and reductant in the iron and steelmaking industry of Australia. In ad-
dition, they considered economic aspects of the use of carbonisates from biomass and
estimated the land requirements for substituting fossil coal with biomass carbonisates.
For a complete replacement of fossil carbon sources by biomass carbonisates, they calculate
a saving of CO2 emissions in relation to total (i.e., direct and indirect) emissions of 5.5–11%
for the production route in the electric arc furnace. Taking charcoal production by-product
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credits into account, they calculated reduction rates of GHG emissions for the EAF route of
7.3–14.7%.

However, these relatively low reduction values for the EAF route stated by Norgate
et al. are due to the indirect emissions from electrical energy consumption of the EAF.
The calculations are based on the specific emissions of the Australian electricity mix,
which are comparatively high at 0.987 kg CO2/kWh due to a very high proportion of
coal-fired power plants. Demus et al. [31] showed that, for the EU-27, with a different
electricity mix and specific GHG emissions of 0.43 kg CO2/kWh, in a very similar scenario,
the relative GHG emission reduction potential is almost 29% for the substitution of fossil
carbon sources with charcoal in the EAF route.

Sampaio et al. [32] describe an indirect way for the production of green steel in the
EAF. They propose the use of cold pig iron (CPI) produced in charcoal operated blast
furnaces in combination with scrap. In this scenario the carbon introduced into the EAF
by the CPI is considered as carbon-neutral. In [33] Sampaio et al. discuss the use of large
amounts of CPI in EAF steelmaking. Based on operational data of a Brazilian steel plant,
they compare steel production based on scrap and with an addition of 35% CPI. The use
of CPI results in lower residual levels in the produced steel and introduces high amounts
of carbon-neutral chemical energy into the system. The high concentrations of carbon
(4.3–4.5%), silicon (0.5–1%), and manganese (0.3–0.6%) in the CPI can deliver energy at a
rate of about 3.6 kWh/Nm3 oxygen injected into the EAF. The intense CO formation and
boiling action during decarburization of the steel melt carburized by the CPI supports the
removal of dissolved gases and leads to reduced nitrogen concentrations in the tapped
steel of less than 50 ppm compared 90 ppm in scrap-only heats. In [34] Sampaio et al.
again discuss the possibility of using in the EAF hot metal from a mini blast furnace
utilizing biomass/charcoal as reducing agent. They also present a biomass carbonization
process coupled with the mini blast furnace increasing the overall energy efficiency of the
coupled processes.

Coming to the more fundamental research on slag foaming by biomass and biochars,
Sahajwalla et al. [35] tested differences in wettability of different carbon carriers in contact
with EAF slag. The tested carbon carriers were injection coke, petrol coke, natural graphite,
synthetic graphite as well as charcoal. The tests included contact angle and volume
measurements of a slag sample on a carbon carrier substrate at 1550 ◦C. Charcoal in
comparison exhibited the lowest wettability and therefore minimal foaming of the slag.
Natural graphite showed the most favorable behavior with regard to wettability and
volume increase of the slag by foaming.

Yunos et al. [36] investigated the combustion behavior of metallurgical coke as well as
palm shell/coke and coconut shell/coke blends in thermal gravimetric analysis (TGA) and
a drop tube furnace. The combustion efficiency was increased by increasing amounts of
palm shells or coconut shells in the blend due to the added volatile matter in the blend.
Yunos et al. [37] also conducted a fundamental study on the formation of foamy slag in
the EAF with charcoal. For this purpose, they melted down slag samples from the EAF
process together with charcoal from palm kernel shells as well as with metallurgical coke
as reference material in lab scale and investigated the interaction of the carbon carrier with
the slag. They also conducted TGA tests coupled with a mass spectrometer (MS) of both
carbon carriers. Differences in reaction behavior were apparent from the gasses formed in
the TGA-MS as well as in the melting trials, the different increase in slag volume as well as
the number and size of gas bubbles found in the slag. The tests conducted showed that
charcoal from palm kernel shells can be an alternative to fossil metallurgical coke for the
process of slag foaming.

Fidalgo et al. [38] investigated the thermal behavior of grape seed and pumpkin seed
char at high heating rates (1000 K/s) typical for injection into an EAF atmosphere within
a wire mesh reactor. As reference materials four different coals used in EAF steel plants
were also tested. It was found that the biochars showed different thermal behaviors with
the grape seed char exhibiting higher combustion and gasification reactivities. Therefore,
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grape seed char was proposed as potential candidate to substitute injection carbon for
slag foaming.

Kalde et al. [39,40] tested various biomass-based materials with regard to their reac-
tion behavior at high temperatures within a high-temperature reactor. Based on off-gas
analysis data and overall weight loss of the samples they investigated the time dependent
gasification in N2 and combustion behavior in air. They determined specific amounts of
produced gas and gas production rates for a number of materials. Considered here were
palm kernel shells, wood chip pellets, walnut shells, olive kernels, pyrolyzed wood char,
torrefied biomass pellets, as well as pellets made of hydrothermally carbonized green waste
and anthracite as a fossil reference coal. Based on the presented investigation technique,
it is possible to at least qualitatively compare gasification and combustion behavior of
biomasses and biomass carbonisates to choose the best option with regard to gas production
rate and the total specific amount of gases produced.

Huang et al. [41] investigated the reaction behavior of different carbon sources with a
synthetic EAF slag by sessile drop tests at 1600 ◦C. The carbon sources investigated included
a slow and fast pyrolysis biochar from woody biomass, graphite, metallurgical coke and
char from end-of-life tire pyrolysis. Based on observed reaction behavior and measured
contact angles between slag and carbon substrate, the authors conclude that the biochars
were the least reactive materials in comparison to the other carbon sources. According to
their analysis neither ash content nor carbon crystalline structure are significant factors
influencing reactivity of the carbon sources with synthetic slag. They conclude that the
wettability of the surfaces and therefore the surface roughness of the carbon particles has
the biggest influence on the carbon/slag reaction behavior.

Mansuri et al. [42] investigated the high temperature pyrolysis of waste macadamia
shells to prepare a carbon source for iron carburization. After pyrolysis the biochar was
used to test the carburization of pure electrolytic iron. The biochar created from the
macadamia shells via high temperature pyrolysis showed a carbon content of 98 wt.%.
In the carburization test, a fast carburization up to 5.2 wt.% of carbon the iron alloy was
reached. The carbon dissolution rate was compared with literature data was found to be
higher than other carbon sources like metallurgical coke or coal.

Kongkarat [43] tested rubber tree bark in blends with coal and with coal as a reference
as a carburizer for liquid steel. In comparison to coal, the carbon content of the steel
increased in contact with rubber tree bark and the bark/coal blends. After 30 min of
contact, the final carbon content was about 2.8 wt.% for coal and up to 4.9 wt.% for the
rubber tree bark.

Bianco et al. [44,45] report about a research project funded by the European Research
Fund for Coal & Steel (RFCS). As part of this GreenEAF project the foaming behavior of
various biomass carbonisates with EAF slags was analyzed in laboratory scale. For this
purpose, mixtures consisting of EAF slag and reference coal or carbonisate samples were
placed in a crucible and melted in a furnace. The change in volume of the resulting foaming
slag was measured and a qualitatively greater increase in volume of the slags was found
when biomass carbonisates were used compared to fossil coal. The fundamental suitability
of biomass carbonisates for slag foaming in the EAF could thus be demonstrated.

Tests were also carried out in a pilot-scale EAF, in which fossil charge coal was
replaced by biomass carbonisates. Compared to the operation with fossil charge coal,
clear differences in the reaction sequences could be determined with the help of gas
analysis when biomass carbonisates were used. This was, e.g., reflected in a different
timeline of the energy supply in the melting process. The differences were attributed to
different reactivities, physical properties, compositions, and carbon contents of the biomass
carbonisates in comparison to the fossil charge coal. Notwithstanding this, the general
suitability of the biomass carbonisates as batch carbon could be established as no difference
in steel quality could be detected [46].

Initial trials on an industrial electric arc furnace with as-is biomass carbonisate from
pyrolysis processes were also carried out [45]. The trials showed clear problems in handling
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and charging of the fine-grained material into the EAF. However, the industrial trials were
able to confirm that no negative influence on product quality is to be expected from the use
of biomass carbonisates.

Demus et al. [22,47] subsequently conducted trials on the briquetting of biomass
carbonisates and tested the use of the briquettes made from biomass carbonisate in a pilot
EAF. The results of the melting tests showed again that the biomass carbonisates have no
negative influence on the process. The briquettes made from biomass carbonisate showed
similar combustion behavior to conventional charge coal (anthracite coal) and can thus
basically be regarded as an alternative feedstock to fossil coal.

Funke et al. [48] investigated the use of a biomass carbonisate from wheat straw
fast pyrolysis as charge carbon substitute in the EAF. The carbonisate is a by-product of
a biofuel production process and was pretreated by agglomeration prior to the melting
trials in a pilot-scale EAF. Molasses in combination with water proved to be a good binder,
resulting in sufficiently strong agglomerates. The reaction behavior and release of chemical
energy exhibited by the agglomerate was comparable to biochar from slow pyrolysis and
also to anthracite coal typically used in EAFs.

Baracchini et al. [49] report on the GreenEAF2 project funded by the RFCS, which is a
follow-up to the GreenEAF project. This project was a pilot project to demonstrate the use
of biomass and biomass carbonisates in industrial scale. Within the project, various biomass
carbonisates but also virgin biomasses available on the market have been sampled and
characterized. In subsequent trials the substitution of injection and charge carbon was
tested. The industrial injection trials delivered mixed results regarding the achieved slag
foaming. Possible reasons identified are the lower biochar density resulting in a reduced
penetration of the slag layer by the injected biochar as well as a reduced reactivity of the
biochar with iron oxides. The substitution of charge carbon by biochar and biomass, also
reported in Cirilli et al. [50] and Echterhof et al. [51], was evaluated positively. The long-
term trials of more than 1500 heats resulted in no detrimental effects on steel or slag quality
or furnace operation. Moreover, one campaign of about 300 heats using a mix of biomass
(palm kernel shells) and fossil coal even resulted in a reduction of the specific energy
consumption of the EAF of about 6%.

Meier et al. [52] conducted simulations of the use of biomass in the EAF based on
the case of one of the steel plants in the GreenEAF2 project. They used a dynamic EAF
process model to simulate complete heats implementing biomass (palm kernel shells) as a
charge carbon substitute. The differences between palm kernel shells and anthracite coal
like the increased amounts of volatiles have been included in the model. The model was
able to deliver results, e.g., regarding the off-gas composition and evolution which were in
sufficient agreement with measured off-gas compositions.

Robinson et al. [53] report on lab-scale and industrial carburizing trials with two
types of biochar from woody biomass and synthetic graphite and anthracite as reference
materials. The woody biomasses tested are commercial wood chips from logging residues
and commercial wood pellets from sawdust. All samples were briquetted and added into
a molten iron-carbon alloy. The laboratory tests showed that the biochar from sawdust
behaved similar to high quality anthracite and showed similar dissolution kinetics. For the
industrial trials, a 50 t EAF was used were about 600 kg of carbon sources like anthracite
are usually added to the charge material. In trials, one third of the anthracite charge carbon
was substituted by the biochar from sawdust. The test heats did not show any deviations
from standard operating conditions.

3.2. Rubber and Plastics Based Alternatives

Another possibility for the substitution of coal or anthracite in the EAF is the use of
used tires or waste plastics as a carbon source. Used tires contain carbon in the synthetic
and/or natural rubber, in textiles and as carbon black. They also contain a significant
amount of steel wire, which can be recycled in the EAF. Natural rubber included in the tire
can even be considered as carbon-neutral.
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The University of New South Wales in cooperation with OneSteel investigated the
utilization of waste plastics and rubber and blends of these materials with coke in the EAF.
They especially tested the interactions between slag and carbonaceous material with the
sessile drop technique. Zaharia et al. [54] investigated metallurgical coke as a reference and
two coke/rubber tire blends and their interaction with EAF slag. Based on off-gas data and
volume ratios based on visual observations from the sessile drop tests, they concluded that
blends of rubber and coke could be used to substitute the coke used in EAF steelmaking.
Subsequently, Zaharia et al. [55] again published an investigation of four rubber/coke
blends compared to coke with similar results. Zaharia et al. [56] also investigated the
combustion behavior of coke, rubber tires and blends of the two in TGA and a drop
tube furnace. They found that the combustion performance or burnout increased with
increasing rubber content in the blends and therefore correlated directly with the volatile
matter content of the blend. In a further publication, Dankwah et al. [57] tested the
reduction of FeO-containing slag by blends of end-of-life tires and coke in a horizontal tube
furnace in laboratory. They could show that rubber/coke blends exhibited a significantly
increased reduction and carburization of the metal than coke alone. It is presumed that
the hydrogen introduced by the rubber and the side reactions under participation of this
hydrogen led to a faster gasification of the solid carbon and therefore to a faster reduction
of the iron oxide in the slag.

Sahajwalla et al. [58] published on the recycling of waste plastics for slag foaming in
the EAF. They tested the combustion behavior in a drop tube furnace and subsequently the
slag foaming by sessile drop tests. The materials and blends tested were metallurgical coke
and a PP (polypropylene)/PE (polyethylene)/coke blend, synthetic graphite and a HDPE
(high-density PE)/graphite blend, and petrol coke, HDPE/petrol coke and PP/petrol coke
blends. In all cases the volume ratios during slag foaming increased with plastics additions
and therefore improved slag foaming. Sahajwalla et al. [59] published a similar investigation
on the combustion behavior in a drop tube furnace, this time with HDPE/coke, LLDPE (linear
low-density PE)/coke and ABS (acrylonitrile butadiene styrene)/coke blends in comparison
to coke. While the combustion efficiency was increased to a similar degree by HDPE and
LLDPE, ABS led to an even more significant increase of the combustion efficiency.

Dankwah et al. [60] investigated the kinetics of the reduction of FeO from the EAF
slag with HDPE/coke blends in comparison to coke. Due to the high process temperatures
in the EAF the polymers decompose into basic hydrocarbons (reaction (8)), especially CH4
and into carbon and hydrogen respectively (reaction (9)). The hydrogen formed directly
reduces iron oxide according to reaction (5) and in the process reacts significantly faster
than a reduction with C and CO respectively.

Polymers→ CnHm (8)

CnHm → n< C >+
m
2

H2 (9)

In their investigations, Dankwah et al. could demonstrate that a HDPE/coke blend
possesses a significantly increased reaction rate in comparison to pure coke. This is at-
tributed to the hydrogen introduced by the polyethylene and the described reaction mech-
anisms. Accordingly, it is reasoned that plastics can substitute a part of the coke input into
the EAF.

A similar investigation on PP, PET (polyethylene terephthalate), and PU (polyurethane)
plastics in a blend with coke was published by Sahajwalla et al. [61]. In all three cases,
the blends of polymers with coke exhibited an improved slag foaming behavior compared
to pure coke. So, all three blends could be suitable to substitute coke in EAF slag foaming.
Sahajwalla et al. [62] again presented results of sessile drop tests with coke, HDPE/coke,
rubber/coke, PET/coke and Bakelite/coke blends. While PET/coke and rubber/coke
blends showed an increased slag volume, the HDPE/coke blend exhibited a significantly
higher slag volume compared to coke. The carbon pickup of the metal was also strongly
increased for the HDPE/coke and PET/coke blends in comparison to coke. Sahajwalla
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et al. [63] also tested the combustion behavior of HDPE and PP in comparison to metallur-
gical coke and in blends with coke in a drop tube furnace. Again, they found an increased
combustion efficiency with increasing plastics content in the blend. However, the HDPE
and PP in the blend was not as effective as rubber investigated previously.

The reduction of FeO-containing EAF slag with PP/coke blends was investigated by
Dankwah and Koshy [64]. The extent of reduction was significantly improved by additions
of PP to the coke. Also, the carburization of the reduced metal was significantly increased
up to 4.95 wt.% in comparison to a reduction by coke alone (0.65 wt.%). Subsequently,
Dankwah et al. [65] tested also the reduction of EAF slag by PET/coke blends. Again,
they could demonstrate in laboratory that the presence of polymers in the blends increases
the extent of reduction and also increases the carburization of the reduced metal up to
5.29 wt.%. Kongkarat et al. [66] investigated the reduction behavior of EAF slag with
PET/coke and PU/coke blends. While the PU/coke blends showed a fluctuating slag foam-
ing, the PET/coke blends showed a stable slag foaming. In both cases, the polymer/coke
blends showed higher volume ratios than the slag foaming with coke alone. Kongkarat
et al. [67] also tested the carburization of pure iron with coke and HDPE/coke blends in a
horizontal tube furnace. The addition of HDPE to the coke increased the carbon dissolution
into the liquid steel depending on the amount of HDPE in the blend.

Mansuri et al. [68] investigated the high temperature pyrolysis of waste CDs (com-
pact discs), CFRPs (carbon fiber reinforced polymers) and bakelite to prepare a carbon
source for iron carburization. After pyrolysis, the three waste polymers show different
characteristics with regard to carbon content ranging from 65% to 98%, surface area,
and structure.

In addition to laboratory tests, industrial trials were conducted at different EAF steel
mills around the world. Gorez et al. [69] described the use of end-of-life tires as a substitute
for charge coal or anthracite in two industrial EAF steel works in France. The tires were
added as whole tires, shredded tires and even injected as tire powder. The material was
added in bulk, in big bags, via injection and via the fifth hole. They could determine
a substitution rate of 1.7 kg tire per kg of carbon. They also could determine that the
use of up to 8–12 kg/t steel is possible and has no detrimental effect on product quality,
emissions or process behavior. However, the addition of tires instead of coal needs more
care to ensure that the tires are not only leading to an increase of temperature in the off-gas
dedusting system. Ayed et al. [70] subsequently report that the addition of end-of-life tires
was also implemented at another French EAF steel works and at a Belgian EAF steel works.
They again state that the placement of the tires within the scrap basket is important to
optimize the use of the tires. The tires should be put in the middle of the basket to avoid
direct contact of the tires with the hot heel on the one hand and to reduce the burn-off
through direct contact with the furnace atmosphere on the other hand.

Sahajwalla et al. [71] report on an industrial trial campaign conducted in 2006 at the
OneSteel Sydney steel works. In the trials the injection coke for slag foaming was replaced
by an HDPE/coke blend. About 22 heats could be evaluated in comparison to standard
operation. The use of the HDPE/coke blend led to a better slag foaming according to visual
observations, a reduced specific energy consumption (–3%), a reduced power-on time
and a similarly reduced tap-to-tap time leading to an increase in productivity. Sahajwalla
et al. [72,73] report on trials conducted at OneSteel Sydney and Laverton steel mills. In both
EAFs, the injection of a rubber/coke blend is a standard practice. In addition, the injection
of an HDPE/coke blend was tested. As a result, the specific energy consumption is in both
cases lower than with coke injection, being the lowest with the HDPE/coke blend. Also,
the carbon additions could be reduced by about 12% for the rubber/coke blend and by
about 15% for the HDPE/coke blend, while FeO content in the slag was reduced slightly.

Joulazadeh [74] reports on similar trials conducted in Iranian EAF steel plants, where
coke and coal were replaced by whole end-of-use tires. The trials were conducted in a 6 t
foundry EAF as well as in 25 t and 40 t EAF steel plant. Again, there were no negative effects
on product quality or pollutant emissions. Based on the trials Joulazadeh reports a decrease
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in electrical energy consumption and a decrease in steel production costs, when end-of-use
tires are used in the EAF.

Clauzade et al. [75] studied different use cases for end-of-life tires by means of life
cycle assessment. They looked at use cases in civil engineering, in energy recovery, e.g., in
cement works, as well as material recycling in steel works. Based on tire composition, they
also considered the partial biomass origin of the tires. For the use of tires in EAF steelworks
the environmental assessment led to intermediate results compared the use of end-of-life
tires e.g., in cement works, while there is a significant environmental benefit.

O’Kane et al. [76] describe the polymer injection technology developed and commer-
cialized by OneSteel using a blend of end-of-life rubber tires and coke. The technology
is used as standard operating practice in the OneSteel EAF steel works and was also im-
plemented at a number of other EAF steel works around the world. All installations and
trials led to a reduction in specific electrical energy consumption as well as a decrease in
injected carbon. O’Kane et al. also present a polymer composite briquette consisting of coke
fines, waste LDPE flakes and millscale as well as an LDPE-coke briquette. The briquettes
have been investigated in laboratory and industrial scale as alternative iron and carbon
units to be charged with the basket. While the millscale briquette achieved good reduc-
tion in the laboratory tests, the industrial tests of both briquettes showed problems with
increased heat generation and overheating of the dedusting system. However, for trials
where nutcoke was replaced by LDPE-coke briquettes an overall reduction of electrical
energy consumption by 10 kWh/t and a reduction of the power-on time could be observed

Fontana et al. [77] report on the implementation of OneSteels polymer injection tech-
nology at the European EAF steel works of CELSA Group in Cardiff, UK and Mo I Rana,
Norway. In both cases, by the injection of a rubber/coke blend instead of coke, the electrical
energy consumption could be reduced, the amount of injected carbon could be decreased,
the amount of injected oxygen could be decreased, and the productivity could be increased.
Emission measurements could prove that there were no increased emissions from the use
of rubber/coke blend.

Cirilli et al. [78] studied the utilization of ASR (auto shredder residue) as a carbon
substitute in the EAF. The light fraction of ASR, which mainly consists of plastics, rubber,
textile and fiber material, was used to produce 150 t of briquettes by pressure extrusion.
These briquettes were then used within industrial trials in an EAF to substitute charge
coal. To substitute 100 kg coal, 450 kg of ASR briquettes have been charged into the
EAF. In a campaign of 29 heats, it was found that the substitution led to a reduction in
electrical energy consumption of about 8 kWh/t, while natural gas consumption, oxygen
consumption, and tap-to-tap time were not changed. However, it has to be ensured that
the ASR briquettes are not charged in the top of the scrap basket, because this leads
to an early and rapid combustion of the ASR increasing the temperature in the off-gas
duct. An increased substitution of 200 kg of coal with 900 kg of ASR was also tested
but led to a temperature overload of the dedusting system, which could not be tolerated.
Emission measurements during the trials showed, that there was no negative effect on
emission levels including dioxins and furans.

4. Discussion

In view of current developments with regard to GHG-neutral hydrogen-based re-
duction processes producing H2-reduced DRI and the subsequent melting in the EAF
(e.g., HYBRIT [79], SALCOS [80], H2FUTURE [81]), there will still be the need to introduce
carbon into the system either to carburize the steel or to create foaming slag to improve the
energy efficiency of the melting process. So, if in the future a substantial part of the steel
production shifts to a direct reduction and EAF based route to reach the GHG emission
reduction goals set around the world, there will still be a need to use alternative carbon
sources to produce a really green and carbon neutral and/or fully circular steel. For the
scrap-based EAF route this is true anyway. Here also carbon-neutral slag foaming agents
and carburizers will be needed in future.
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The literature review could show that there are already solutions available to substitute
fossil carbon sources by carbon-neutral biomass-based and circular rubber or plastics-based
carbon sources. In some cases, the substitution is already tested in industrial scale or
even implemented standard operating practice (SOP) in some EAF steel works. Table 1
summarizes and compares the current state for the different alternative carbon sources
discussed. However, there is still room for further research regarding the different use cases
of charge and injection carbon, but also regarding the materials used and their treatment
or pre-processing.

Table 1. Current state of research and implementation of alternative carbon sources.

Carbon Source Use Laboratory Industrial Tests SOP 1 References

Biomass based
Charcoal from

various materials Injection carbon 3 3 - [35,37–42,44,45,49]

Virgin biomasses Injection carbon 3 3 - [36,39,40,43,49]
Charcoal from

various materials Charge carbon 4 5 - [44–50,53]

Virgin biomasses Charge carbon 4 6 - [49,51,52]
Rubber and plastics based

Rubber tire/coke
blends Injection carbon 4 9 SOP [54–57,72,73,76,77]

Polymer/coke
blends Injection carbon 4 7 - [58–67,71–73]

Pyrolyzed CFRP Charge carbon 3 - [68]
Rubber tires Charge carbon 2 9 SOP [69,70,74]

Polymer/cokebriquettesCharge carbon 4 5 - [76]
ASR briquettes Charge carbon 2 5 - [78]

Evaluation of the reported tests and trials according to the technology readiness level [82] by the author; 1 SOP at least in specific steelworks.

Regarding the use as substitute for injection carbon, currently only blends of polymers
and coke have been implemented in industrial scale. While this certainly is a step forward,
still a substantial amount of fossil coke is used. Currently, there is no industrially tested
solution available for a full substitution of fossil carbon sources for slag foaming. Even so
biomass-based materials showed some promising results in laboratory, the industrial
tests conducted delivered inconclusive results. Also, there still seems to be further need
for research to fully understand all factors influencing the foaming behavior of different
alternative carbon sources with EAF slag and the transferability of laboratory results to
industrial EAF operation where also aspects like the injection of the material into the slag
have to be considered.

Regarding the substitution of charge carbon, the use of biomasses and biomass-based
materials seems to be ready for implementation in the EAF. Its implementation mainly
seems to be a question of availability and economy at the moment. Also, the use of end-of-
use tires has been tested and implemented at industrial EAF steel works for some time now.
However, when materials with high volatile matter content like rubber or polymers are
used, the charging and also the EAF operation, e.g., post-combustion oxygen use, may need
further research and development to ensure, that the energy introduced by the alternative
carbon source is used most efficiently within the melting process and does not lead to an
overheating and subsequent shutdown of the dedusting system.

Regarding the materials and their treatment or pre-processing, biomasses for example
are available from a wide variety of origins and sources all with different compositions
and characteristics. Also, there are a number of waste biomasses and wet biomasses,
e.g., sewage sludges, that could be made applicable for the EAF by processes like hy-
drothermal carbonization. In general, the integration of biomass treatment and upgrading
processes with the EAF process, e.g., taking advantage of available waste heat potentials,
still has further potential for research and development. Moreover, while a lot of waste-
plastics, like PP, PET, HDPE, PU, ABS, etc., have already been investigated in the laboratory,
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the real material streams, like the ASR mentioned above, can be more complex and thus
require additional research regarding possibilities to utilize these circular material streams
as an alternative carbon source for EAF steelmaking.

5. Conclusions

This review could show that a lot of research is already available regarding laboratory-
scale and also industrial-scale investigation of alternative carbon sources for a substitution
of fossil charge and injection carbon in EAF steelmaking. However, it has also been
discussed that there is still a lot of potential and need for further research and development
in this area.

The EAF steel production route from scrap and/or from hydrogen-reduced DRI will
in future play at least an important if not a fundamental role to contribute to the GHG
emission reduction in the iron and steel industry. To produce a fully green and carbon-
neutral steel, it will be necessary to use alternative carbon sources in the EAF that are
either renewable like biomass or at least circular, and maybe in future also produced from
renewable sources like plastic or rubber wastes.
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1. INTRODUCTION 
 

1.1. My name is Antony Martin and I am a Director of E3 Ecology Ltd, a specialist ecological 

consultancy primarily working in the north east of England. I have a degree in Zoology 

from Newcastle University, a PhD in Applied Ecology from Nottingham University and 

I am a member of the Chartered Institute of Ecology and Environmental Management 

(CIEEM) and a Landscape Science member of the Landscape Institute. I have worked 

for over 30 years with Landscape Architects, Architects and Engineers specialising in 

the ecological assessment of developments. 

 

1.2. I have undertaken work for Natural England, Scottish Natural Heritage, Countryside 

Council for Wales, the Environment Agency, Northumberland National Park and a 

range of NGOs and developers. I also manage a 90 acre rural site, which is used for 

developing innovative habitat creation and management techniques, and a lake and 

mire SSSI. 

 

1.3. I have provided evidence on ecological issues at a number of public inquiries including 

Philpstoun Bing reclamation, Hardwick Views, Musselburgh Race Course, Durham 

Western Bypass, Selby Bypass, A12 Saxmundham to Wickham Market 

Improvements, North of Hertford Gravel, Cable Ski proposal at Stockton on Tees, 

Stannington Children’s Hospital redevelopment, Leeds UD, a car sales site at 

Weetslade Colliery North Tyneside and housing at Whitehouse Farm, North Tyneside. 

I have prepared evidence and provided support at Public Inquiry for Hawkhurst Moor 

Colliery, Chorley OCCS, housing at New Hartley and Nunthorpe to Newby 400kV 

cable. 

 
1.4. I was not granted access to the site until 23rd June 2021. On that date I was restricted 

to accompanied visits to the two woodland areas and the proposed main mine site, 

with other areas viewed from roads and public footpaths. At that time it was evident 

that additional ecological surveys were being undertaken.  

 
1.5. On 6th August 2021 the Applicant provided additional survey work (Cumbria 

Metallurgical Coal Project Ecology survey update report BSG ecology August 2021, 

now appendix 2 to WCM/PS/2). I provided a letter, dated 9 August 2021, setting out a 

review of my key findings (Appendix 4 to Paul Bedwell’s evidence, SLACC/PB/2). 
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1.6. In this rebuttal evidence I respond to the Proof of Evidence [WCM/PS/1] and 

Appendices [WCM/PS/2] of Dr Peter Shepherd. 

 
1.7. I am providing evidence at the request of South Lakes on Climate Change (SLACC). 

In so doing, I am acting as an independent expert offering my services based on my 

expertise, set out above. The evidence which I have prepared and provide for this 

public inquiry is true to the best of my knowledge and belief. I confirm that the opinions 

expressed are my true and professional opinions based on the facts I regard as 

relevant in connection with the inquiry. 
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2. GAPS IN THE ECOLOGY INFORMATION 
 

2.1. Assessment of the ecology chapter of the ES, dated November 2018 (CD 1.109), and 

its appendices, suggested a number of areas where data was not sufficient for the LPA 

to reliably assess the effects of the proposals prior to their October 2020 decision. I set 

many of these out in my letter in Appendix 4 to SLACC/PB/1. Some of these gaps have 

now been addressed, to some extent, in Dr Shepherd’s proof (submitted 10 August 

2021). 

 

Bellhouse Gill Wood, Roskapark Wood and Benhow Wood Acknowledged as 
Supporting Ancient Woodland 

2.2. I previously indicated that data in the ES Chpt 11 on the woodlands dissected by the 

proposed conveyor line appeared remarkably light given their Local Wildlife Site (LWS) 

status and the direct impacts from the conveyor line, and did not follow relevant meet 

guidance, particularly in relation to Bat Survey work (see para 4 of my letter 

SLACC/PB/2 pg 33). I also drew attention to the fact that it was evident to me from my 

short walk-over survey that all three woodlands – Roskapark LWS, Benhow Wood and 

Bellhouse Gill Wood LWS – should have been acknowledged as ancient woodland, 

but the ES Chpt 11 only highlighted the ancient nature of Bellhouse Gill Wood. 

(SLACC/PB2/2 pgs 34 and 36).  

 

2.3. It now seems to be accepted that Roskapark Wood and Benhow Wood are also most 

likely ancient semi-natural woodlands. At paragraph 5.3 of his Proof of Evidence, Dr 

Shepherd’s confirms: 

“Although not noted on the MAGIC website, I consider much of Roskapark 

Wood and Benhow Wood likely to support ancient woodland, with the 

exception of the woodland immediately to the west of the St Bees Road, 

which has clearly been subject to quarrying activity in the past, and parts of 

the southern and northern fringes of Roskapark Wood which historic maps 

indicate were not under woodland in the mid 1800’s. Despite the past 

quarrying and industrial activity to the west of St Bees Road, a woodland 

ground flora with species associated with ancient woodland sites has 

recolonised the previously quarried part of the site.”  

 

2.4. Despite this, the requisite detailed survey work and data on the ecology and history of 

the woodlands has still not been provided. I address this further below. 
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2.5. In the absence of detailed data from the Applicant on the ecology and history of the 

woodlands I contend that they should be treated as ancient woodlands in planning 

terms. I address the ancient woodlands in more detail below. 

 

Other Deficiencies in the ES Chpt 11 

 
2.6. Within the ES many adverse effects of the development are categorised as being of 

no more than local significance (Para 11.6.4 on P22 – between site and Parish value) 

when their potential impacts appear likely to be much more significant. There is a lack 

of a suitably precautionary approach where survey data compliant with guidance is 

lacking or development proposals are insufficiently detailed to accurately assess 

impacts. 

 
2.7. There was no modelling of biodiversity net gain. This has now been provided and I 

address it below. Dr Shepherd provided some information in his proof and appendix 

about his calculation of biodiversity net gain, but I would have expected his evidence 

also to provide the underlying data that was input into the model used for the 

Biodiversity Net Gain Assessment at his Appendix 2, as well as the plans used to 

calculate areas, as this information is necessary to test the robustness of the 

calculation.  

 
2.8. SLACC requested this information on 26/8/21 and WCM provided it in parts on 27/8/21. 

This provides the Excel metric and plans outlining the approach taken, but does not 

provide plans with annotated areas, or GIS plans that allow the metric to be audited in 

detail. 

 

Lack of Information on Trenchless Cutting/Pipe Jacking 

2.9. WCM’s Statement of Case, under “ecological impacts”, referred to ES Chpt 11 and the 

conclusion that there would be an impact on Bellhouse Wood from the installation of 

the conveyor, which ”would be adverse and only significant at a Local level”, and then 

stated: “Trenchless constructions techniques for the buried conveyor under the 

woodland areas will significantly reduce the disturbance to woodland areas” (para 

118(a) CD 15.1). 

 

2.10. This did not acknowledge that what was proposed was a significant change from the 

‘cut and cover’ option assessed in the ES. 
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2.11. SLACC asked for details of the trenchless construction method on 10 June; 5 July; 24 

July and 27 July 2021, but WCM provided very little information in response, see 

Appendix 3 to Paul Bedwell’s proof (SLACC/PB/2 pgs 22-32).  

 
2.12. On 10 August 2021 WCM ‘s evidence revealed, for the first time, that it intended to use 

“pipe jacking” as a construction method to tunnel under the woodlands (para 5.131 of 

the Proof of Evidence of Samuel Thistlethwaite).  

 
2.13. I set out below the importance in planning and ecology terms of the impact on ancient 

woodlands. It is central to understanding the overall ecological impact of the proposal. 

 
2.14. Given the likely significant effects of the “pipe jacking” proposal on the ancient 

woodlands, it should be subject to environmental impact assessment, but that has not 

been provided and it is not clear when it will be provided. 

 
2.15. I am therefore currently unable to assess in any meaningful way the “pipe jacking” 

element of the proposal and am thus unable to provide my view on the extent of the 

impact of the proposal on the ancient woodland, or to comment on whether the degree 

of biodiversity loss in this area would be acceptable. To enable me to scrutinise these 

aspects of the proposed development, at a minimum, WCM needs to provide:  

2.15.1. Information on what is proposed to be done and how it will be done, including 

detailed ecological survey information; 

2.15.2. Information on the geology and soils, addressing the steeply inclined locations 

(I address the topography below); 

2.15.3. Information on the likely hydrological impact; and 

2.15.4. Information on the likely ecological impact. 

 

2.16. Once this has been provided, I would be in a position to prepare my own evidence on 

the likely ecological impact. 
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3. BIODIVERSITY NET GAIN 
 

3.1. I note that in October 2020 the Council, on the basis of the survey work provided and 

ES Chpt 11, concluded in terms of overall biodiversity the impacts on ecology were 

unacceptable (CD 4.5, Oct OR §7.308). The Council noted that “there would be no net 

loss of biodiversity as a result of the development” but recognised the development did 

not provide net gain for biodiversity, and although this might be achievable long term 

following restoration, “a possible net gain over a very long period cannot be afforded 

anything but negligible weight”. (CD 4.5, Oct OR §7.307). 

 

3.2. The Council’s conclusion was not informed by biodiversity metrics, and they would not 

have been required for the initial application in 2017. However, biodiversity metrics are 

now regularly used as a tool to assess habitat change from a development and whether 

biodiversity net gain can be delivered1. It provides a useful opportunity to quantify 

whether a development will result in benefits to habitat biodiversity or a net loss and 

the timescales over which this may occur. 

 
3.3. The National Planning Policy Framework (‘NPPF’) 2021 paragraph 174 provides that 

planning decisions “should contribute to and enhance the natural and local 

environment by “d) minimising impacts on and providing net gains for biodiversity, 

including by establishing coherent ecological networks that are more resilient to current 

and future pressures” (emphasis added).  

 
3.4. When I first looked at the development proposals, I was surprised to see no significant 

off-site compensation proposals. Having worked on numerous schemes affecting 

brownfield sites I was well aware of the priority habitats and species of conservation 

significance associated with them, and the difficulty of conserving biodiversity during 

the life of a scheme that removes a large area of such habitat. As a rule of thumb, I 

would generally expect the required area of off-site compensation to be similar or larger 

than the area of better-quality habitats to be lost to the development. 

 
3.5. In Appendix 2 of WCM/PS/2, Dr Shepherd provides a Biodiversity Net gain 

Assessment. The model, which was provided as a PDF, claimed to demonstrate a 

greater than 10% net gain in biodiversity units. It is notable that this is premised on any 

impacts on the ancient woodlands being reduced to a negligible level. 

 

 
1 https://cieem.net/i-am/current-projects/biodiversity-net-gain/ 

https://cieem.net/i-am/current-projects/biodiversity-net-gain/
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3.6. I have produced a spreadsheet from the data used by the Applicant, to seek to audit 

the findings (see Appendix 1 to this rebuttal). I then ran a simple sense check model 

(the Sense Check Model) based on habitat conditions anticipated at the start of 

coaling. 

 
3.7. The Applicant’s Biodiversity Net Gain Assessment is for 2048 and assumes that the 

site has been restored to nature conservation use. I consider it would be more 

appropriate to assist the inquiry by running the model through the life of the 

development to assess the net biodiversity changes at each stage. Metrics at the start 

of coal production, 10 years, 20 years and on completion of restoration would be 

appropriate and could be readily calculated from the data BSG have already collected.  

 
3.8. In the metric provided by the Applicant, the model is run after the completion of mining 

and site restoration, such that semi-natural habitats have been recreated on the main 

mine site. The woodland and grassland created on the embankments, and 0.5ha of 

additional woodland, which would be undertaken during construction are therefore 

entered as having been created 25 years in advance. Taking all habitats into 

consideration the BSG model results in a net gain of 29.33%.  
 

3.9. The metric does not balance. Open mosaic habitats on previously developed land, a 

habitat of high distinctiveness, are lost but not compensated for on a like for like basis, 

resulting in the red notification on page 13 of the Applicant’s Biodiversity Net Gain 

Assessment (WCM/PS/2) that trading rules are not satisfied. This does not match with 

Dr Shepherd’s evidence at paragraph 5.6 of his Proof of Evidence, where he states 

that open mosaic habitats will be created on the landscape mounds. 

 
3.10. A simplistic modification of the model can be made to assess the changes in 

biodiversity on completion of construction of the mine and as it starts to operate 

(underlying data provided in pdf at Appendix 1, and also circulated in Excel). This is 

the Sense Check Model. At this time it would be 25 years before the site would be 

cleared and restored for nature conservation use, so a delay of 25 years is entered for 

the creation of these areas. For habitats created at the start of operations, such as 

those on the bunding, there is neither a delay in creation, nor are they created in 

advance.  

 
3.11. With the Sense Check Model there is a net loss of 8.88% biodiversity units. This in 

my view casts significant doubt on the Applicant’s claim that the development will result 
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in a net gain and plainly confirms that there will, in fact, be a substantial net loss of 

biodiversity at the site. 

 
3.12. In light of the results of the Sense Check Model, the Applicant would be required to 

provide additional off-site compensation in order to give a 10% net gain during the life 

of the site. This equates, as an example, to a requirement for around 8ha of off-site 

arable land to be converted to wildflower grasslands. 
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4. ANCIENT WOODLAND 
 

4.1. On behalf of SLACC I was granted accompanied access to the main application site 

and to parts of the conveyor route on 23rd June 2021. Negotiating access had proved 

to be a slow process, with WCM seeking to charge for access to the site (to cover the 

costs charged by the landowners to provide access) and resisting allowing 

unaccompanied access. The initial aim had been to undertake survey work at a time 

when dingy skipper butterflies would be in flight (mid May to mid June), and woodland 

herb species in flower, which is why SLACC requested access on 23rd April 2021. 

 

4.2. Access was provided on 23rd June 2021 from 5am in the morning, which was greatly 

appreciated, to allow bird recording at the two woodland sites on the conveyor line. 

Other unaccompanied work was undertaken from public footpaths and roads, and bat 

detectors (Anabat Expresses) were left to run through the night in the publicly 

accessible area where Roskapark/Benhow Woods lie adjacent to the road. Work within 

the woodlands was considered to be sufficient to gain an initial assessment of their 

likely conservation value, a preliminary ecological appraisal, but not to provide detailed 

data. Perhaps 10 to 20 minutes were spent around each of the woodland conveyor 

crossing points. 

 
4.3. From this brief visit it was immediately apparent that a competent ecologist would flag 

up these woodlands as a key constraint to project design that required detailed 

assessment for both habitats and species: 

4.3.1. Areas of woodland were steeply sloping: such broadleaved woodland is much 

less likely to have been cleared for agriculture and the slopes makes 

agricultural improvements such as ploughing or application of fertiliser 

impracticable. 

4.3.2. The current tree canopies are not of a nature to suggest plantation origin or 

significant forestry management. 

4.3.3. Areas had a high coverage of ancient woodland indicator species, and the 

diversity of such species was sufficient to suggest a high likelihood of ancient 

woodland origins. Species such as sweet woodruff, wood millet, wood 

anemone, opposite leaved golden saxifrage and wood sedge were recorded 

which were picked in the 2021 studies but not in the work for the ES. The 

presence of such species, in addition to bluebell, ramsons and dog’s mercury, 

provide more confidence that a woodland is likely to be ancient. 
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4.3.4. Whilst very localised areas had clearly been degraded one did not have to walk 

more than 25m to find good woodland communities. 

 
4.4. Despite this, and as previously referred to, the ecological reports supporting the ES 

and the ES Ecology chapter suggest that only very superficial assessments were 

undertaken of the botany and habitats of the woodlands potentially affected by the 

conveyor route with the descriptions being more appropriate for a preliminary 

ecological appraisal rather than an ES development affecting Local Wildlife Sites and 

Ancient Woodland. 

 

4.5. At paragraph 10 of my letter dated 9 August 2021 (Appendix 4 to Paul Bedwell’s 

evidence, SLACC/PB/2 pgs 35-36), I provided a table summarising the data provided 

in the documents I reviewed on ancient woodland indicator species and the limitations 

identified in the survey work. For ease, I reproduce it: 

 

Records of Ground flora Species which tend to be associated with Ancient Woodland 
 ES and Appendices 2020 Update 2021 update 
Roskapark Ecology Chapter 

11.7.67 
Ramsons 
Bluebell 
Wood anemone 
Primrose 
 
 
Appendix 11.4 
Botanical Appendix, no 
species lists for 
woodlands. 
 Appendix 11.6 No 
botanical data 
 
 

No botanical species data 
for individual woods. 
 
Table 2 for the conveyor 
route only lists ancient 
replantation (sic) 
woodland for woodland 
habitats on the conveyor 
route. It states The 
habitat is unchanged 
since the previous report. 
No previously unrecorded 
species were Identified. 
 
And in respect to 
limitations to the survey it 
states: 
 
 
Limitations to methods 
2.8 There are not 
considered to be any 
significant limitations to 
the 2020 update survey. 
Access was available to 
all sections of the Site. 2.9  
 
Survey was completed at 
the beginning of the usual 
growing season, however 
given the existing 
understanding of the Site 
and the habitat types 
present, this is not 
considered to be a 
significant limitation to the 

Ramsons 
Dog’s mercury 
Bluebell 
Wood millet 
Wood sedge 
Remote Sedge 
Sweet woodruff 
Scaly Male fern 
Soft shield fern 
Hart’s tongue fern 
Primrose 
 

Benhow Appendix 11.4 
Botanical Appendix, no 
species lists for 
woodlands. 
 
Appendix 11.6 no 
botanical data. 

Ramsons 
Bluebell  
Primrose 
Opposite leaved golden 
saxifrage 

Bellhouse Gill Ecology Chapter 
11.7.70 a very similar 
composition of trees 
and ground flora to 
those recorded in 
Roska Park 
Woodland….scaly 
male fern 
 
Appendix 11.4 
Botanical Appendix, no 
species lists for 
woodlands. 
 

Ramsons 
Dog’s mercury 
Bluebell 
Wood sorrel 
Wood sedge 
Remote Sedge 
Sweet woodruff 
Scaly Male fern 
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Appendix 11.6 Phase 1 
Habitat Survey: Rail 
Loading Facility, 
Access and Conveyor 
Route Survey on 11th 
April and 22 May so 
ideal for woodland 
herbs. 

Ramsons 
Bluebell 
Wood anemone 
Male fern 
Primrose 

Limitations to 
methods  
2.16 Full access was 
available to all parts of 
the site during the 
survey. The survey 
was completed in 
accordance with 
industry guidance, and 
therefore no significant 
limitations have been 
noted. 

results of the survey 
undertaken. 

4.6. Sufficient work was not undertaken to fully assess the habitats of the woodlands, and 

therefore a reliable assessment of the potential impacts of the development on them 

could not be undertaken. The BSG 2021 surveys are a great improvement on the 

earlier work, but do not provide the level of detailed mapping required to assess 

potential impacts from construction, operation and demolition of the scheme’s 

infrastructure. 

4.7. It is the case that man’s influence over the years is evident, with very few late maturity 

trees in any of the woodlands, and localised areas of dumping (SW corner of Benhow 

Wood), grazing by livestock (Benhow Wood) and from the historic maps evidence of 

lime kilns (Benhow) and quarrying (Roskapark and Benhow). Below, in Figure 1, I 

produce a simple over-lay plan of features shown in the 1899 25” OS map (and 

supported by details in the first edition 1863 6” map) and the current aerial with the 

approximate construction alignment from Figure 1 Baseline Habitat Map, 6.08.21 from 

Appendix 32 of WCM/PS/2 (pg 58). 

2 Note this Appendix is listed as Appendix 2, but it is a separate document to the Biodiversity Net Gain 
Assessment, which is also listed as Appendix 2, so it must logically be Appendix 3.  
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Figure 1: Over-lay plan of features shown in the 1899 25” OS map (and 
supported by details in the first edition 1863 6” map) and the current aerial view 
with the approximate construction alignment from Figure 1 of WCM/PS/2 
Appendix 3 pg 58. 

 
4.8. It can be seen that Roskapark Wood has expanded from its 19th C extent shown in 

green, but Benhow Wood remains similar. The combination of ancient woodland 

indicator species and early map evidence supports the conclusion that both are ancient 

woodlands. The LWS covers all the main woodland and both areas of historic 

quarrying. If plans such as this were then supported by detailed habitat and ancient 

woodland indicator species mapping then one could be in a position to start to assess 

the potential impacts of the development. No such information was available to the 

LPA through the ES, and it remains absent. 

 

4.9. CIEEM ECIA Guidelines (September 2018) (CD 11.3) state: 

“4.17 There may be cases where important habitat types are affected but they 
are currently in a degraded or unfavourable condition. Whilst the current 
baseline condition of a habitat may be sub-optimal, its potential value should 
be considered, including its possible contribution to conservation objectives. It 
is essential not to under-estimate the importance of habitats in sub-optimal 
condition where there is potential for restoration. It is also particularly important 
to conserve irreplaceable habitats, as reflected in the England National 
Planning Policy Framework (2018)82.” 
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Key Survey Information Not Provided 

4.10. Normally phase 2 botanical surveys or National Vegetation Classification (‘NVC’) 
surveys would be undertaken when priority habitat broadleaved woodlands of this 

quality, that are also Local Wildlife Sites, may be directly affected by development.  

 

4.11. Detailed survey should consider the potential zone of influence of the development. 

CIEEM ECIA Guidelines 2018 (CD 11.3) state: 

“2.20 The ‘zone of influence’ for a project is the area over which ecological 
features may be affected by biophysical changes as a result of the proposed 
project and associated activities. This is likely to extend beyond the project 
site, for example where there are ecological or hydrological links beyond the 
site boundaries.” 

 

4.12. Given that two linear woodlands with watercourses at the bottom are severed by the 

conveyor route and that species such as bats and birds are likely to use the whole of 

the woodlands including as movement corridors, the zone of influence for survey 

should clearly include the whole of the woodlands. 

 

4.13. The National Planning Policy Framework (NPPF) (paragraph 180(c)) states:  

“When determining planning applications, local planning authorities should 
apply the following principles: …… c) development resulting in the loss or 
deterioration of irreplaceable habitats (such as ancient woodland and ancient 
or veteran trees) should be refused, unless there are wholly exceptional 
reasons63 and a suitable compensation strategy exists; and …….”  

Footnote 63 states: “For example, infrastructure projects (including nationally 
significant infrastructure projects, orders under the Transport and Works Act 
and hybrid bills), where the public benefit would clearly outweigh the loss or 
deterioration of habitat.” 

 

4.14. Natural England and the Forestry Commission’s ‘Standing Advice’3 for planning 

authorities notes that: 

 “‘wooded continuously’ does not mean there’s been a continuous tree cover 
across the whole site. Not all trees in the woodland have to be old. Open 
space, both temporary and permanent, is an important component of ancient 
woodlands” 

“Ancient woodlands smaller than 2 hectares are unlikely to appear on these 
inventories. You should use this guidance for all ancient woodlands and 

 
3  Forestry Commission & Natural England. (2018). Ancient woodland, ancient trees and veteran trees: 

protecting them from development. Available at: https://www.gov.uk/guidance/ancient-woodland-
and-veteran-trees-protection-surveys-licences (CD 11.4). 

https://www.gov.uk/guidance/ancient-woodland-and-veteran-trees-protection-surveys-licences
https://www.gov.uk/guidance/ancient-woodland-and-veteran-trees-protection-surveys-licences
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ancient and veteran trees whether they’re on the inventories or not. They are 
updated and reviewed from time to time. 

You should contact Natural England if a site has evidence of ancient woodland 
on it and is not on the inventory.” 

 

4.15. Given the presumption against development affecting ancient woodlands, additional 

information on the ecology, soils, hydrology and geology of these sites should have 

been provided to the LPA as part of the planning application. Sufficient design and 

construction information for the conveyor crossing points should have been provided 

by WCM to the consultant hydrologist and ecologist to undertake a robust assessment 

of the potential environmental impacts. 

 

4.16. CIEEM ECIA Guidelines 2018 (CD 11.3) state: 

“5.4 The assessment should include potential impacts on each ecological 
feature determined as ‘important’ (Chapter 4) from all phases of the project, 
e.g. construction, operation and decommissioning. Impacts should be 
characterised, through consideration of their magnitude and/or extent, the 
route through which they occur (whether direct, indirect, secondary or 
cumulative) and their duration and their reversibility. Positive impacts should 
be assessed as well as negative ones.  

5.5 The assessment of impacts should take into account the baseline 
conditions to allow: 

 • a description of how the baseline conditions will change as a result of the 
project and associated activities  

• the identification of cumulative impacts arising from the proposal and other 
relevant developments” 

 

4.17. As I have set out, this Guidance has not been complied with. It was not complied with 

in the ES Chpt 11 (CD 1.109) and its appendices, and it has still not been complied 

with in Dr Shepherd’s Proof of Evidence and Appendices which over-rely upon “pipe-

jacking” being able to avoid any effects on the woodland. 

 

4.18. In addition, it appears from the metric provided with Dr Shepherd’s proof that no area 

for replanting to compensate for the loss of ancient Woodland is to be provided, and 

WCM has, I believe, indicated that they wish planning conditions 28–30 (that required 

compensatory planting at Benhow Wood among other measures) to be removed, 

because “pipe jacking” is to be undertaken. For the reasons already given on lack of 

requisite information, I cannot support that approach. 

 

https://www.gov.uk/guidance/ancient-woodland-and-veteran-trees-protection-surveys-licences#when-to-contact-natural-england
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Findings: Topography 

4.19. The local topography is complex, with steeply incised streams in places up to roughly 

4m below adjacent field level. This makes accurate assessment of the effects on these 

woodlands through conveyor construction, operation and decommissioning, from the 

information provided, very problematic, particularly given the current lack of detailed 

field survey data. This has been exacerbated by the late introduction of trenchless 

construction and the very late reference to “pipe jacking”, and the lack of information 

about these techniques, which I address below. 

 

4.20. I stated in my letter of letter dated 9 August 2021 (Appendix 4 to Paul Bedwell’s 

evidence, SLACC/PB/2 pg 38) that one only has to walk through these woodlands on 

the alignment of the conveyor route to be aware of the steep topography associated 

with the wooded gills, the streams at the base, and hence the vertical alignment 

required of the conveyor if all of the structure is to remain below ground. Whether the 

cut and cover options originally considered by the ES, or the directional drilling now 

proposed, there will be a major engineering operation with a high risk of changing the 

drainage over a large area of ground, particularly downstream of the conveyor, which 

will affect areas of woodland where little survey work has been undertaken but which 

are now acknowledged to be ancient woodland. I would request that the Inspector’s 

site visit includes standing at the low point of Belhouse Gill Wood at the point at which 

the conveyor would intersect with it to understand the topography in this location. 

 

4.21. I have undertaken a simple analysis of the topography. I will set out my analysis, first, 

in relation to the cut and cover proposals assessed in the ES, as these may be the 

basis on which the scheme will be considered by the inquiry. I then make some points 

on the newly proposed trenchless construction/pipe jacking. 

 

Topography and the Cut and Cover Scheme 

4.22. Considering Bellhouse Gill Wood and the cut and cover proposals assessed in the ES 

I used the topography map provided at CD1.41 to generate a crude cross section 

(different vertical and horizontal scales) to illustrate the issues that do not seem to have 

been considered. 
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Figure 2: Annotated Extract of CD1.41 – Plan 869/AR/001 Rev C - Rail loading 
facility - Existing Plan and Topography showing estimated depth of top of 
conveyor below ground level 

 

4.23. This suggests that in the upslope field, the top of the conveyor would be around 9m 

below ground level, so cut and cover would be a substantial engineering operation 

affecting a wide area of land. This level of detail does not seem to have been 

considered when assessing impacts on the woodland. Similarly, with pipe jacking there 

is insufficient detail on the transition between shallow cut and cover and the deeper 

tunnel to understand and assess ecological impacts. 

 

4.24. The position in relation to Roskapark Wood and Benhow Wood is likely to be similar, 

with Benhow Wood being steeply incised and down-stream of the works, and areas of 

made ground likely to be affected. The detailed design is therefore likely to have a 

large influence on the extent of the habitats affected. 
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4.25. For these woodland areas robust baseline data have not yet been provided and 

therefore potential effects of the development still cannot be reliably assessed. 

 

4.26. Data that should have been included within the ES appendices includes: 

4.26.1. The mapping history of these woodlands. 

4.26.2. Detailed mapping of ancient woodland indicator plant species in the 

woodlands.  

4.26.3. A 3-d wireline model of the detailed topography in the vicinity of the two 

crossing points and the horizontal and vertical alignment of the proposed 

construction works and final conveyor tunnel. Detail only needs to be 

sufficient to undertake a precautionary assessment of which areas of 

woodland are likely to be directly or indirectly affected by the works, including 

changes in hydrology.  

4.26.4. Information on the soils, subsoils and geology in the vicinity of the woodlands 

and the conveyor crossings. 

4.26.5. Input from a professional hydrologist on likely changes in hydrology from 

conveyor construction, operation and decommissioning. 

4.26.6. A 2-d model of the ancient woodland plant communities overlain onto a 

precautionary construction corridor developed from the 3-d model and areas 

likely to be affected by changes in hydrology. 

4.26.7. An ecological assessment of the potential changes that may occur. 

 

Topography and the Pipe Jacking Scheme 

4.27. I have set out above the lack of any information on the ‘pipe jacking’ scheme, such that 

I am unable to engage in any meaningful way with this new proposed element of the 

development. It follows that I am therefore unable to provide my considered view on 

the impact of the proposal on the ancient woodland in respect of this issue.  

 

4.28. I note that Dr Shepherd has stated at paragraph 5.5 of his proof that he considers the 

use of pipe jacking to tunnel under the woodlands will reduce impacts on these 

designated sites to a negligible level. Unless he has seen the information I set out 

above as necessary to make that conclusion, in my view I cannot see how he has been 

able to make any assessment.  

 
4.29. Whilst the proposal for pipe jacking construction may appear to reduce potential 

impacts, because of how severe the impacts of cut and cover would be when 
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topography is properly considered, without further details of construction and the 

geology and hydrology of the areas affected this cannot be determined. 

 

4.30. The topography again illustrates this. The Rail loading facility existing plan (CD1.41 

Plan 869/AR/001) and topography of January 2018 indicates a level change between 

the field to the north of Belhouse Gill Wood and the stream at the bottom of around 

7m. If the conveyor is a further 2m down, then the areas of land potentially affected by 

this element, and by the transition to shallow cut and cover construction, could be 

substantial, affecting the hydrology over a wider area, and requires more detail to 

assess.  

 

Findings: Bats 

4.31. In my letter dated 9 August 2021 (Appendix 4 to SLACC/PB/2 pg 38) I pointed out that, 

given that the ES identifies these woodlands as being the most important habitats 

directly affected by construction of the conveyor, one would expect full species surveys 

in keeping with the relevant national guidance. Bat transects and remote monitoring 

has only been undertaken on a seasonal basis, and bat remote monitoring and transect 

surveys do not seem to have covered the Roskapark/Benhow Woods area at all. These 

gaps have been covered, to some extent, by the additional ecological information now 

available. I recorded a similar range of species by Roskapark Wood as is now reported. 

ES Appendix 11.2 (CD 1.111) had no bat data for this area at all, and these surveys 

are still not compliant with guidance. 

 
4.32. I pointed out that BCT survey guidance4 recommends up to two survey visits per month 

(April to October) for transect surveys and remote monitoring for bat activity in three 

locations per transect for five days in each month for high suitability habitat for bats. 

The guidance identifies high quality foraging and commuting habitat (pg 35) as: 

“Continuous, high-quality habitat that is well connected to the wider 
landscape that is likely to be used regularly by commuting bats such as river 
valleys, streams, hedgerows, lines of trees and woodland edge. 

High-quality habitat that is well connected to the wider landscape that is likely 
to be used regularly by foraging bats such as broadleaved woodland, tree-
lined water courses and grazed parkland.” 

 

 
4 
https://cdn.bats.org.uk/pdf/Resources/Bat_Survey_Guidelines_2016_NON_PRINTABLE.pdf?mtime=2
0181115113931&focal=none Page 58 Table 8.3 (CD 11.5). 

https://cdn.bats.org.uk/pdf/Resources/Bat_Survey_Guidelines_2016_NON_PRINTABLE.pdf?mtime=20181115113931&focal=none
https://cdn.bats.org.uk/pdf/Resources/Bat_Survey_Guidelines_2016_NON_PRINTABLE.pdf?mtime=20181115113931&focal=none
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4.33. Given the likely zone of influence through factors such as disturbance during 

construction and hydrological changes, it is clearly reasonable to consider these 

woodlands as potentially high quality habitat and to undertake sufficient survey work 

to assess their value to bats, and hence the potential effects of development. Reports 

submitted still do not provide survey to guidance for Roskapark or any useful 

assessment of how bats are using these woodland corridors for foraging, roosting or 

commuting though the wider landscape.  

 

Findings: Birds 

4.34. In my letter dated 9 August 2021 (Appendix 4 to SLACC/PB/2 pg 38) I pointed out that 

the bird diversity and abundance, particularly in Roskapark/Benhow Wood, seems 

much lower than would be anticipated. The breeding bird survey appendix had 5 bird 

species recorded as likely to be breeding in the woodland, whereas when I left 

recording devices in the vicinity of the conveyor crossing point for around an hour after 

dawn on one occasion during my site visit it recorded the song of 20 species most of 

which have the potential to be nesting in the woodland. I reproduce the list below:  

 
Roska Park and Benthow Wood 
Wren 
Chiffchaff 
Blackbird 
Yellowhammer 
Carrion Crow 
Pheasant 
Blue Tit 
Chaffinch 
Bullfinch 
Woodpigeon 
Rook 
Dunnock 
Herring Gull 
Great Tit 
Blackcap 
Robin 
Coal Tit 
Goldcrest 
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Greenfinch 
Treecreeper 
Lesser Whitethroat 

 

4.35. The list includes lesser whitethroat, a species that is often over-looked by less 

experienced ornithologists. 

 

4.36. At Bellhouse Gill Wood 6 breeding bird species were reported by BSG, whereas the 

songs of many more species were recorded as follows: 

 
Bellhouse Wood 
Goldfinch 

Wren 

Song Thrush 

Chiffchaff 

Woodpigeon 

Carrion Crow 

Pheasant 

Blackcap 

Dunnock 

Blackbird 

Chaffinch 

Goldcrest 

Blue Tit 

Robin 

Rook 

Magpie 
Coal Tit 

 

4.37. I have a high degree of confidence that repeat breeding bird surveys, which should 

also cover all of the habitats potentially affected by construction impacts, plus an 

appropriate buffer, by a specialist ornithologist, would record a much higher diversity 

and abundance of breeding birds. 
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5. CONCLUSION 
 

5.1. At present, insufficient information is available to assess robustly the conservation 

value of the woodlands and the species that they support, particularly bats and 

breeding birds, or the likely effects of the development on them. Insufficient information 

is available on the proposed construction methods for the conveyor line, and 

particularly on the horizontal alignment through these steep valley features, and no 

information is provided on the potential effects of introducing this structure on the 

hydrology of the adjacent ground and the water courses running through the centre of 

the woods.  

 

5.2. The biodiversity metric indicates that additional off-site compensation would be 

required for the development to enhance habitat biodiversity during the operational 

phase of the development. NPPF paragraph 174(d) indicates that planning decisions 

should contribute to and enhance the local and natural environment by “minimising 

impacts on and providing net gains for biodiversity, including by establishing coherent 

ecological networks that are more resilient to current and future pressures;”. In this 

case there would be a wait of over a generation before net gains started to be 

delivered, and the information is not provided to understand how the development 

would affect the ecological networks provided by the ancient woodlands severed by 

the conveyor route. 

 

 

 

Declaration  

The evidence which I have prepared and provide for this appeal reference 
APP/H0900/V/21/3271069 in this Rebuttal Proof of Evidence is true, and I confirm that 
the opinions expressed are my true opinions. 
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6. Appendix R1 – Sense Check Metric 
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Headline Results

On-site baseline
Habitat units

West Cumbria Mine

179.73
Hedgerow units 3.28

River units 0.00

0.00

On-site post-intervention
(Including habitat retention, creation & enhancement)

Habitat units 161.90
Hedgerow units 5.32

River units 0.00

Off-site baseline
Habitat units 29.76

Hedgerow units 0.00
River units

On-site net % change
(Including habitat retention, creation & enhancement)

Off-site post-intervention
(Including habitat retention, creation & enhancement)

Habitat units 69.19
Hedgerow units 0.00

River units 0.00

Total net unit change
(including all on-site & off-site habitat retention, creation & enhancement)

Habitat units 21.60
Hedgerow units 2.04

River units 0.00

Trading rules Satisfied? No - Check Trading Summary

Total on-site net % change plus off-site surplus
(including all on-site & off-site habitat retention, creation & enhancement)

Habitat units 12.02%
Hedgerow units 62.06%

River units 0.00%

Habitat units -9.92%
Hedgerow units 62.06%

River units 0.00%

Return to 
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Very High Yes
High No

Medium Yes
Low Yes

Habitat group Group
On Site  

Unit 
Change

Off Site 
Unit 

Change

Project 
wide Unit 
Change 

Unit Losses Very High Distinctiveness Units available to offset 
lower distinctiveness defecit 0.00

Grassland - Lowland dry acid grassland Grassland 0.00 0.00 0.00
Grassland - Lowland meadows Grassland 0.00 0.00 0.00

Grassland - Upland hay meadows Grassland 0.00 0.00 0.00
Heathland and shrub - Mountain heaths and willow scrub Heathland and shrub 0.00 0.00 0.00

Lakes - Aquifer fed naturally fluctuating water bodies Lakes 0.00 0.00 0.00
Sparsely vegetated land - Calaminarian grasslands Sparsely vegetated land 0.00 0.00 0.00

Sparsely vegetated land - Limestone pavement Sparsely vegetated land 0.00 0.00 0.00
Wetland - Blanket bog Wetland 0.00 0.00 0.00

Wetland - Depressions on Peat substrates (H7150) Wetland 0.00 0.00 0.00
Wetland - Fens (upland and lowland) Wetland 0.00 0.00 0.00

Wetland - Lowland raised bog Wetland 0.00 0.00 0.00
Wetland - Oceanic Valley Mire[1] (D2.1) Wetland 0.00 0.00 0.00

Wetland - Purple moor grass and rush pastures Wetland 0.00 0.00 0.00
Wetland - Transition mires and quaking bogs (H7140) Wetland 0.00 0.00 0.00

Woodland and forest - Wood-pasture and parkland Woodland and forest 0.00 0.00 0.00
Rocky shore - High energy littoral rock - on peat, clay or chalk Rocky shore 0.00 0.00 0.00

Rocky shore - Moderate energy littoral rock - on peat, clay or chalk Rocky shore 0.00 0.00 0.00
Rocky shore - Low energy littoral rock - on peat, clay or chalk Rocky shore 0.00 0.00 0.00
Rocky shore - Features of littoral rock - on peat, clay or chalk Rocky shore 0.00 0.00 0.00
Intertidal sediment - Littoral seagrass on peat, clay or chalk Intertidal sediment 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Habitat group Group
On Site  

Unit 
Change

Off Site 
Unit 

Change

Project 
wide Unit 
Change 

Losses not yet accounted for High Distinctiveness Units available to offset lower 
distinctiveness defecit 2.46

Grassland - Traditional orchards Grassland 0.00 0.00 0.00 Unit Defecit; Like for like not satisfied -65.34
Grassland - Floodplain Wetland Mosaic (CFGM) Grassland 0.00 0.00 0.00

Grassland - Lowland calcareous grassland Grassland 0.00 0.00 0.00
Grassland - Tall herb communities Grassland 0.00 0.00 0.00

Grassland - Upland calcareous grassland Grassland 0.00 0.00 0.00
Heathland and shrub - Lowland Heathland Grassland 0.00 0.00 0.00

Heathland and shrub - Sea buckthorn scrub (Annex 1) Heathland and shrub 0.00 0.00 0.00
Heathland and shrub - Upland Heathland Heathland and shrub 0.00 0.00 0.00

Lakes - High alkalinity lakes Lakes 0.00 0.00 0.00
Lakes - Low alkalinity lakes Lakes 0.00 0.00 0.00

Lakes - Marl Lakes Lakes 0.00 0.00 0.00
Lakes - Moderate alkalinity lakes Lakes 0.00 0.00 0.00

Lakes - Peat Lakes Lakes 0.00 0.00 0.00
Lakes - Ponds (Priority Habitat) Lakes 0.65 0.00 0.65

Lakes - Temporary lakes, ponds and pools Lakes 1.81 0.00 1.81
Sparsely vegetated land - Coastal sand dunes Sparsely vegetated land 0.00 0.00 0.00

Sparsely vegetated land - Coastal vegetated shingle Sparsely vegetated land 0.00 0.00 0.00
Sparsely vegetated land - Inland rock outcrop and scree habitats Sparsely vegetated land 0.00 0.00 0.00

Sparsely vegetated land - Maritime cliff and slopes Sparsely vegetated land 0.00 0.00 0.00
Urban - Open Mosaic Habitats on Previously Developed Land Urban -65.34 0.00 -65.34 -65.34

Wetland - Reedbeds Wetland 0.00 0.00 0.00
Woodland and forest - Felled Woodland and forest 0.00 0.00 0.00

Woodland and forest - Lowland beech and yew woodland Woodland and forest 0.00 0.00 0.00
Woodland and forest - Lowland mixed deciduous woodland Woodland and forest 0.00 0.00 0.00

Woodland and forest - Native pine woodlands Woodland and forest 0.00 0.00 0.00
Woodland and forest - Upland birchwoods Woodland and forest 0.00 0.00 0.00

Woodland and forest - Upland mixed ashwoods Woodland and forest 0.00 0.00 0.00
Woodland and forest - Upland oakwood Woodland and forest 0.00 0.00 0.00

Woodland and forest - Wet woodland Woodland and forest 0.00 0.00 0.00
Coastal lagoons - Coastal lagoons Coastal lagoons 0.00 0.00 0.00

Rocky shore - High energy littoral rock Rocky shore 0.00 0.00 0.00
Rocky shore - Moderate energy littoral rock Rocky shore 0.00 0.00 0.00

Rocky shore - Low energy littoral rock Rocky shore 0.00 0.00 0.00
Rocky shore - Features of littoral rock Rocky shore 0.00 0.00 0.00

Intertidal sediment - Littoral mud Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Littoral mixed sediments Intertidal sediment 0.00 0.00 0.00

Coastal saltmarsh - Saltmarshes and saline reedbeds Coastal Saltmarsh 0.00 0.00 0.00
Intertidal sediment - Littoral biogenic reefs - Mussels Intertidal sediment 0.00 0.00 0.00

Intertidal sediment - Littoral biogenic reefs - Sabellaria Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Features of littoral sediment Intertidal sediment 0.00 0.00 0.00

Intertidal sediment - Littoral muddy sand Intertidal sediment 0.00 0.00 0.00
-62.88 0.00 -62.88 -65.34

Habitat Group Group
On site  

unit 
change

Off Site 
Unit 

Change

Project 
wide unit 
change 

Cumulative Broad Habitat 
Change

Medium Distinctiveness Units available to offset lower 
distinctiveness defecit 85.94

Cropland - Arable field margins cultivated annually Cropland 0.00 0.00 0.00 Medium Distinctiveness Broad Habitat Deficit to be 
offset by trading up -0.07

Cropland - Arable field margins game bird mix Cropland 0.00 0.00 0.00 Higher distinctiveness surplus units miunus Medium 
Distinctivenss Broad Habitat Defecit 2.39

Cropland - Arable field margins pollen & nectar Cropland 0.00 0.00 0.00 Cumulative surplus of units 88.33
Cropland - Arable field margins tussocky Cropland 0.00 0.00 0.00
Cropland - Cereal crops winter stubble Cropland 0.00 0.00 0.00

Grassland - Other lowland acid grassland Grassland 0.00 0.00 0.00
Grassland - Other neutral grassland Grassland 14.61 53.56 68.16
Grassland - Upland acid grassland Grassland 0.00 0.00 0.00

Heathland and shrub - Blackthorn scrub Heathland and shrub 0.00 0.00 0.00
Heathland and shrub - Bramble scrub Heathland and shrub 0.00 0.00 0.00
Heathland and shrub - Gorse scrub Heathland and shrub 0.00 0.00 0.00

Heathland and shrub - Hawthorn scrub Heathland and shrub 0.00 0.00 0.00
Heathland and shrub - Hazel scrub Heathland and shrub 0.00 0.00 0.00
Heathland and shrub - Mixed scrub Heathland and shrub 5.73 0.00 5.73

Lakes - Ponds (Non- Priority Habitat) Lakes 0.00 0.00 0.00
Lakes - Reservoirs Lakes 0.00 0.00 0.00

Sparsely vegetated land - Other inland rock and scree Sparsely vegetated land -1.16 1.09 -0.07 -0.07
Urban - Brown roof Urban 0.00 0.00 0.00

Urban - Cemeteries and churchyards Urban 0.00 0.00 0.00
Urban - Intensive green roof Urban 0.00 0.00 0.00

Woodland and forest - Other Scot's Pine woodland Woodland and forest 0.00 0.00 0.00
Woodland and forest - Other woodland; broadleaved Woodland and forest 12.04 0.00 12.04

Woodland and forest - Other woodland; mixed Woodland and forest 0.00 0.00 0.00
Intertidal sediment - Littoral coarse sediment Intertidal sediment 0.00 0.00 0.00

Intertidal sediment - Littoral sand Intertidal sediment 0.00 0.00 0.00
Intertidal Hard Structures - Artificial hard structures with Integrated Greening of Grey Infrastructure (IGGI) Intertidal 0.00 0.00 0.00

31.23 54.64 85.87

Habitat group Group
On site  

unit 
change

Off Site 
Unit 

Change

Project 
wide unit 
change 

Cropland - Cereal crops Cropland 0.00 -16.00 -16.00 Low Distinctiveness Net Change in Units -1.39
Cropland - Cereal crops other Cropland 0.00 0.00 0.00 Cumulative surplus of units 86.94
Cropland - Horticulture Cropland 0.00 0.00 0.00
Cropland - Intensive orchards Cropland 0.00 0.00 0.00
Cropland - Non-cereal crops Cropland 0.00 0.00 0.00
Cropland - Temporary grass and clover leys Cropland 0.00 0.00 0.00
Grassland - Modified grassland Grassland 13.86 0.79 14.65
Grassland - Bracken Grassland 0.00 0.00 0.00
Heathland and shrub - Rhododendron scrub Heathland and shrub 0.00 0.00 0.00
Lakes - Ornamental lake or pond Lakes -0.04 0.00 -0.04
Sparsely vegetated land - Ruderal/Ephemeral Sparsely vegetated land 0.00 0.00 0.00
Urban - Bioswale Sparsely vegetated land 0.00 0.00 0.00
Urban - Allotments Urban 0.00 0.00 0.00
Urban - Facade-bound green wall Urban 0.00 0.00 0.00
Urban - Ground based green wall Urban 0.00 0.00 0.00
Urban - Ground level planters Urban 0.00 0.00 0.00
Urban - Extensive green roof Urban 0.00 0.00 0.00
Urban - Introduced shrub Urban 0.00 0.00 0.00
Urban - Rain garden Urban 0.00 0.00 0.00
Urban - Sand pit quarry or open cast mine Urban 0.00 0.00 0.00
Urban - Urban Tree Urban 0.00 0.00 0.00
Urban - Sustainable urban drainage feature Urban 0.00 0.00 0.00
Urban - Vacant/derelict land/ bareground Urban 0.00 0.00 0.00
Urban - Vegetated garden Urban 0.00 0.00 0.00
Woodland and forest - Other coniferous woodland Woodland and forest 0.00 0.00 0.00
Coastal saltmarsh - Artificial saltmarshes and saline reedbeds Coastal saltmarsh 0.00 0.00 0.00
Intertidal sediment - Artificial littoral coarse sediment Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Artificial littoral mud Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Artificial littoral sand Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Artificial littoral muddy sand Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Artificial littoral mixed sediments Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Artificial littoral seagrass Intertidal sediment 0.00 0.00 0.00
Intertidal sediment - Artificial littoral biogenic reefs Intertidal sediment 0.00 0.00 0.00
Intertidal Hard Structures - Artificial hard structures Intertidal 0.00 0.00 0.00
Intertidal Hard Structures - Artificial features of hard structures Intertidal 0.00 0.00 0.00
Heathland and shrub - Sea buckthorn scrub (other) Heathland and shrub 0.00 0.00 0.00

13.83 -1.39

Low Distinctiveness

Low Distinctiveness Summary

Very High Distinctiveness Summary

0.00

12.04

0.00

Medium Distinctiveness Summary

High Distinctiveness Summary

Medium Distinctiveness

0.00

68.16

5.73

0.00

Trading Summary
Trading Satisfied?Distinctiveness Group Trading Rule

Bespoke compensation likely to be required

Same habitat required
Same broad habitat or a higher distinctiveness habitat required

Same distinctiveness or better habitat required

High Distinctiveness

Very High Distinctiveness
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Ecological 
baseline

Ref Broad habitat  Habitat type Area 
(hectares) Distinctiveness Score Condition Score Strategic significance Strategic 

significance

Strategic 
Significance 

multiplier

Total habitat 
units

Area 
retained

Area 
enhanced

Baseline 
units 

retained

Baseline 
units 

enhanced
Area lost Units lost Assessor comments Reviewer comments

1 Grassland Modified grassland 16.22 Low 2 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same distinctiveness or better 

habitat required 32.44 8.3871 0 16.77 0.00 7.83 15.67

2 Grassland Other neutral grassland 8.87 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same broad habitat or a higher 

distinctiveness habitat required 70.96 0.4744 0 3.80 0.00 8.40 67.16

3 Grassland Other neutral grassland 0.17 Medium 4 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same broad habitat or a higher 

distinctiveness habitat required 0.68 0 0 0.00 0.00 0.17 0.68

4 Heathland and shrub Mixed scrub 1.17 Medium 4 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same broad habitat or a higher 

distinctiveness habitat required 4.68 0.7424 0 2.97 0.00 0.43 1.71

5 Lakes Ornamental lake or pond 0.018 Low 2 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same distinctiveness or better 

habitat required 0.04 0 0 0.00 0.00 0.02 0.04

6 Lakes Temporary lakes, ponds and pools 0.02 High 6 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same habitat required 0.12 0 0 0.00 0.00 0.02 0.12

7 Sparsely vegetated land Other inland rock and scree 0.289 Medium 4 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same broad habitat or a higher 

distinctiveness habitat required 1.16 0 0 0.00 0.00 0.29 1.16

8 Urban Developed land; sealed surface 7.25 V.Low 0 N/A - Other 0 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Compensation Not Required 0.00 1.0238 0 0.00 0.00 6.23 0.00

9 Urban Open Mosaic Habitats on Previously Developed Land 4.95 High 6 Moderate 2 Location ecologically desirable but not in local 
strategy

Medium strategic 
significance 1.1 Same habitat required 65.34 0 0 0.00 0.00 4.95 65.34

10 Woodland and forest Other woodland; broadleaved 0.34 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same broad habitat or a higher 

distinctiveness habitat required 2.72 0 0 0.00 0.00 0.34 2.72

11 Woodland and forest Other woodland; broadleaved 0.4 Medium 4 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same broad habitat or a higher 

distinctiveness habitat required 1.60 0 0 0.00 0.00 0.40 1.60

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
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154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248

39.70 179.73 10.63 0.00 23.54 0.00 29.07 156.19

A-1 Site Habitat Baseline
West Cumbria Mine

Habitats and areas CommentsDistinctiveness Condition Strategic significance Retention category biodiversity value
Suggested action to address 

habitat losses

Bespoke 
compensation 

agreed for 
unacceptable 

losses
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D istinctiveness Score Condition Score S trategic significance S trategic 
significance

S trategic 
position 

mu ltipl ier

S tandard time to  
target 

condition/years

Habitat created 
in 

advance/years 

D elay in star ting 
habitat 

creation/years
S tandard or  adjusted time to  target condition

Final  time to  
target 

condition/years

Final  time to  
target 

mu ltipl ier

S tandard 
diff icu l ty o f 

creation 
Applied diff icu l ty mu ltipl ier

Final  
dif f icu l ty o f 

creation 

D iff icu l ty 
mu ltipl ier  

applied
Assessor comments Reviewer comments

Grassland Modified grassland 15.3 Low 2 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 1 0 0 Standard time to target condition applied 1 0.965 Low Standard difficulty applied Low 1 29.53

Reinstated agricultural grazing grassland 
following installation of conveyor. Reduced 
are from baseline is account for by 
additional planting.

Grassland Other neu tral  grassland 9 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 5 0 0 Standard time to target condition applied 5 0.837 Low Standard difficulty applied Low 1 60.25 Grassland created on embankments during 

sconstruction phase.
Heath land and shrub Mixed scrub 0.11 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 

local strategy
Low Strategic 
Significance 1 5 0 25 Check details- Delay in starting habitat in required 

condition? 30 0.343 Low Standard difficulty applied Low 1 0.30 Areas of scrub reinstated during restoration 
phase.

Urban D eveloped land; sealed sur face 0.38 V.Low 0 N/A - Other 0 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 0 0 0 Standard time to target condition applied 0 1.000 Low Standard difficulty applied Medium 0.67 0.00 Areas of retained hard standings and access 

routes.

Woodland and forest Other woodland; broadleaved 2.99 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 15 0 0 Standard time to target condition applied 15 0.586 Low Standard difficulty applied Low 1 14.02 Woodland created on embankments during 

construction phase.

Woodland and forest Other woodland; broadleaved 0.5 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 15 0 0 Standard time to target condition applied 15 0.586 Low Standard difficulty applied Low 1 2.34 Woodland created during construction 

phase.

Grassland Other neu tral  grassland 8.08 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 5 0 25 Check details- Delay in starting habitat in required 

condition? 30 0.343 Low Standard difficulty applied Low 1 22.20 Neutral grassland and scrub mosaic (80:20 
ratio) created during restoration phase.

Heath land and shrub Mixed scrub 2.6 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 5 0 25 Check details- Delay in starting habitat in required 

condition? 30 0.343 Low Standard difficulty applied Low 1 7.14 Neutral grassland and scrub mosaic (80:20 
ratio) created during restoration phase.

Lakes Ponds (Pr ior ity Habitat) 0.09 High 6 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 3 0 0 Standard time to target condition applied 3 0.899 Medium Standard difficulty applied Medium 0.67 0.65 Formal ponds within Main Mine Site 

designated to hold water all year round.

Lakes Temporary lakes, ponds and pools 0.65 High 6 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 3 0 25 Check details- Delay in starting habitat in required 

condition? 28 0.369 Medium Standard difficulty applied Medium 0.67 1.93
Shallow and dynamic pond to be created 
within the Main Mine Site following 
restoration. These will be designated to 
provide good qualitly habitats.

To tal  area 39.70 Total  Units 138.36

D iff icu l ty mu ltipl iers

West Cumbria Mine
A-2 Site Habitat Creation

Strategic significance
Area 

(hectares)Broad Habitat Proposed habitat

Post development/ post intervention habitats 

Habitat 
units 

de l ivered

CommentsD istinctiveness Condition 

Check Areas - Area of development footprint and habitat creation exceeds the 
area of habitats lost

Temporal  mu ltipl ier
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Main Menu Instructions
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Ecological 
baseline

Baseline 
ref Broad habitat Habitat type Area 

(hectares) Distinctiveness Score Condition Score Strategic significance Strategic 
significance

Strategic 
position 

multiplier

Total habitat 
units

Area 
retained

Area 
enhanced

Baseline 
units 

retained

Baseline 
units 

enhanced
Area lost Units lost Assessor comments Reviewer comments

1 Grassland Modified grassland 1.18 Low 2 Poor 1 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same distinctiveness or better 

habitat required 2.36 0 1.18 0.00 2.36 0.00 0.00 Area to be used as reptile mitigation (Referred to as 
translocation site 2 in BSG reptile method statement)

2 Grassland Modified grassland 3.8 Low 2 Fairly Poor 1.5 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same distinctiveness or better 

habitat required 11.40 3.5108 0 10.53 0.00 0.29 0.87 Area to be used as reptile mitigation (Referred to as 
translocation site 1 in BSG reptile method statement)

3 Cropland Cereal crops 8 Low 2 N/A -
Agricultural 1 Area/compensation not in local strategy/ no 

local strategy
Low Strategic 
Significance 1 Same distinctiveness or better 

habitat required 16.00 0.00 0.00 8.00 16.00 Off-site compensation on arable land
4
5
6
7
8
9
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15
16
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21
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24
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28
29
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33
34
35
36
37
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
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134
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136
137
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141
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143
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165
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171
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173
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176
177
178
179
180
181
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183
184
185
186
187
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189
190
191
192
193
194
195
196
197
198
199
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201
202
203
204
205
206
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208
209
210
211
212
213
214
215
216
217
218
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220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
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247
248

12.98 Total Site baseline 29.76 3.51 1.18 10.53 2.36 8.29 16.87

Suggested action to address 
habitat losses

Bespoke 
compensation 

agreed for 
unacceptable 

losses

CommentsStrategic significance Retention category biodiversity valueHabitats and areas Habitat distinctiveness Habitat condition

D-1 Off Site Habitat Baseline
West Cumbria Mine
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S trategic significance S trategic 
significance

S trategic 
position 

mu ltipl ier

S tandard time 
to  target 

condition/years

Habitat created 
in 

advance/years 

D elay in star ting 
habitat 

creation/years

S tandard or  adjusted time to  
target condition

Final  time to  
target 

condition/years

Final  time to  
target 

mu ltipl ier

S tandard 
diff icu l ty o f 

creation 
Applied diff icu l l ty mu ltipl ier

Final  
dif f icu l ty o f 

creation 

D iff icu l ty 
mu ltipl ier  

applied
Spatial  r isk category Spatial  r isk 

mu ltipl ier Assessor comments Reviewer comments

Sparsely vegetated land Other inland rock and scree 0.2892 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 10 0 0 Standard time to target condition 

applied 10 0.700 Medium Standard difficulty applied Medium 0.67 Compensation inside LPA or NCA, or deemed to be sufficiently local, to site of biodiversity loss 1 1.09
Reptile mitigation habitats at Hutbank
Landfill adjacent to MMS. Created by
moving existing scree habitats within 
the
Main Mine Site to Traslocation site 1

Grassland Other neutral grassland 8 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 5 0 0 Standard time to target condition 

applied 5 0.837 Low Standard difficulty applied Low 1 Compensation inside LPA or NCA, or deemed to be sufficiently local, to site of biodiversity loss 1 53.56 grassland creation on arable land

Total  Length 8.29 Total  Units 54.64

CommentsS trategic significance Temporal  r isk mu ltipl ier D iff icu l ty r isk mu ltipl iers Spatial  r isk mu ltipl ier
Habitat 

units 
de l ivered

Broad Habitat Proposed habitat

Post development/ post intervention habitats 

D-2 Off Site Habitat Creation
West Cumbria Mine

D istinctivenessArea ha ScoreCondition Score
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Ba se lin e  
r e f Ba se lin e  ha b ita t

Tota l  
ha b ita t 

a r ea

Ba se lin e  
dis tin c tiv en ess 

b a n d

Ba se lin e  
dis tin c tiv en ess 

sc or e

Ba se lin e  
c on dition  
c a tegor y

Ba se lin e  c on dition  
sc or e

Ba se lin e  s tr a tegic  
s ign ific a n c e c a tegor y

Ba se lin e  s tr a tegic  
s ign ific a n c e sc or e

Ba se lin e  ha b ita t 
un its

Suggested a c tion  to  a ddr ess  
ha b ita t losses Pr oposed Br oa d Ha b ita t Pr oposed Ha b ita t  Dis tin c tiv en ess c ha n ge C on dition  c ha n ge S tr a tegic  s ign ific a n c e S tr a tegic  

s ign ific a n c e

S tr a tegic  
position  

m u ltipl ier

S ta n da r d tim e to  
ta r get 

c on dition / y ea r s

Ha b ita t en ha n c ed in  
a dv a n c e/ y ea r s  

Dela y  in  s ta r tin g 
ha b ita t 

en ha n c em en t/ y ea r s

S ta n da r d or  a djus ted tim e to  
ta r get c on dition

F in a l  tim e to  
ta r get 

c on dition / y ea r s

F in a l  tim e to  
ta r get m u ltipl ier

Diff ic u l ty  o f 
en ha n c em en t 

c a tegor y
Applied diff ic u l l ty  m u ltipl ier Diff ic u l ty

Diff ic u l ty  
m u ltipl ier  

a pplied

1 Grassland - Modified grassland 1.18 Low 2 Poor 1 Low Strategic Significance 1 2.36 Same distinctiveness or better 
habitat required Gr a ss la n d M odified gr a ss la n d Low - Low Poor - Moderate 1.18 Low 2 Moderate 2 Area/compensation not in local strategy/ no local 

strategy
Low Strategic 
Significance 1 10 0 0 Standard time to target condition applied 10 0.700 Low Standard difficulty applied Low 1

1 .1 8

C ha n ge in  dis tin c tiv en ess a n d c on dition S tr a tegic  s ign ific a n c e

Sc or eC on dition  Sc or eDis tin c tiv en essAr ea  
ha

Tem por a l m u ltipl ier Diff ic u l ty  m u ltipl ier s

West Cumbria Mine

D-3 Off Site Habitat Enhancment

Ba selin e  ha b ita ts

Post dev elopm en t/  post in ter v en tion  ha b ita ts  

Pr oposed Ha b ita t (Pr e-Popu la ted b u t c a n  b e ov er r idden )
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Spa tia l  r isk  c a tegor y Spa tia l  r isk  
m u ltipl ier Assessor  c om m en ts Rev iew er  c om m en ts

Compensation inside LPA or NCA, or deemed to be sufficiently local, to site of biodiversity loss 1 4.01
Grassland enhanced as part of reptile mitigation strategy 
(Translocation site 2)

4 .0 1

C om m en ts
Ha b ita t un its  

de l iv er ed

Spa tia l  r isk  m u ltipl ier
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B-1 Site Hedge Baseline

Ecological 
baseline

Baseline 
ref

Hedge 
number Hedgerow type Length 

KM Distinctiveness Score Condition Score Strategic significance Strategic 
significance

Strategic 
position 

multiplier

Total 
hedgerow 

units

Length 
retained

Length 
enhanced

Units 
retained

Units 
enhanced

Length 
lost

Units 
lost Assessor comments Reviewer comments

1 Native Hedgerow 0.313 Low 2 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same distinctiveness 

band or better 1.25 0.077 0 0.31 0.00 0.24 0.94

2 Native Hedgerow 0.123 Low 2 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Same distinctiveness 

band or better 0.49 0 0 0.00 0.00 0.12 0.49

3 Native Species Rich Hedgerow 0.192 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 Like for like or better 1.54 0 0 0.00 0.00 0.19 1.54
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0.63 3.28 0.08 0.00 0.31 0.00 0.55 2.97

CommentsUK Habitats -  existing habitats Habitat distinctiveness Habitat condition Strategic significance Retention category biodiversity value
Suggested action to 

address habitat 
losses
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Baseline 
ref

New 
hedge 

number
Habitat type Length 

km Distinctiveness Score Condition Score Strategic significance Strategic 
significance

Strategic 
position 

multipl ier

Standard Time 
to target 

condition/years

Habitat created 
in advance/years 

Delay in 
starting habitat 
creation/years

Standard or adjusted time to 
target condition

Final  time to 
target 

condition/years

Final  Time to 
target 

multipl ier

Standard 
diff icul ty of 

creation 

Applied  
dif f icul l ty 
multipl ier

Final  
dif f icul ty of 

creation 

Diff icul ty 
multipl ier 

applied
Assessor comments Reviewer comments

1 Native Hedgerow 0.296 Low 2 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 5 0 0 Standard time to target condition 

applied 5 0.837 Low Standard difficulty 
applied Low 1 0.99

2 Native Species Rich Hedgerow 0.6 Medium 4 Moderate 2 Area/compensation not in local strategy/ no 
local strategy

Low Strategic 
Significance 1 5 0 0 Standard time to target condition 

applied 5 0.837 Low Standard difficulty 
applied Low 1 4.02

These hedgerows will be newly planted 
around the margins of the landscaping 
bunds within the Main Mine Site
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B-2 Site Hedge Creation

Proposed habitats Habitat condition Strategic significance Diff icul ty risk multipl iersTemporal multipl ierHabitat distinctiveness
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1. Introduction

1.1 In this rebuttal evidence I respond to four aspects of the proof of evidence WCM/JT/1 and 

appendix WCM/JT/2 of Jim Truman. This rebuttal evidence should be read together with my 

proof of evidence SLACC/LN/1 and its appendices SLACC/LN/2.  

1.2 As with my Main Proof, the evidence and professional opinions which I offer represent the best 

of my knowledge and understanding of the future of the steel industry, and the evidence which 

I have prepared and provide for this public inquiry is true to the best of my knowledge and 

belief. I confirm that the opinions expressed are my true and professional opinions based on 

the facts I regard as relevant in connection with the inquiry. 

2. Use of “Base Case Steel Production Forecast”

2.1 Though it is only mentioned a few times in his Proof of Evidence, the conclusions set out in 

section 4 of Mr Truman’s proof of evidence clearly relate to Wood Mackenzie’s “base case steel 

production forecast”.  The conclusions that Wood Mackenzie (“WM") derives from this base 

case forecast are set out, in summary, at WCM/JT/2 paras 1.65 – 1.71.   

2.2 It may be noted that the WM base case forecast appears to clearly assume that EU and UK 

legislated climate targets will not be met.  EU legislation requires a 55% reduction in GHG 

emissions by 2030, and a 100% reduction by 2050.  UK legislation requires a 57% reduction by 

2030, a 78% reduction by 2035 and a 100% reduction by 2050.  The UK Government Climate 

Change Committee’s “Balanced Net Zero Pathway” anticipates that the Iron and Steel subsector 

will reduce emissions by 77% from 2020 levels by 2035 and by 93% by 2040 (See CD8.11, page 

30, Figure A3.3d; Appendix R1). The CCC’s analysis indicates they expect the steel sector will 

generate 2.6 Mt CO2e in 20351, whereas WM indicates its base case would involve emissions of 

more than double that figure, indicating it expects the UK steel industry to generate greenhouse 

gas emissions of 5.5 – 6.4 Mt CO2e in 2035. (WCM/JT/2 para 1.62).2 Whilst no figures are 

provided to indicate what GHG emissions are anticipated after 2035 in the WM base case 

scenario, the assumption that there will be very little adoption of alternative technologies such 

1 23% of the CCC’s 2018 baseline figure of 11.5 Mt. 
2 Whilst the CCC does not appear to provide sector-by-sector data for the Iron and Steel sector in the other 
scenarios it produced accompanying the 6th Carbon Budget, it may be noted that in all scenarios, 
manufacturing and construction emissions fall by close to 80% by 2035 and by more than 90% by 2040.  
CD8.11, Fig A3.3.f. 
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as HDR, the expectation that BF-BOF production is likely to decline only marginally, and the 

limits on the efficiency of CCS (which WM acknowledges, to some degree – see below at 

paragraphs 5.3 and 5.6) would also preclude the pathways required to reach UK and EU 

emissions targets in 2040 and beyond. 

2.3 It should also be noted that one of the “key assumptions” (WCM/JT/2 para 1.66) of the Wood 

Mackenzie (WM) base case forecast is that “Hydrogen-based DRI production is limited to 

specific projects.”  

2.4 Paragraph 1.49 of WCM/JT/2 explains further that the base case considers only the Hybrit 

project (considered by WM to affect demand in Sweden and Finland), and the ArcelorMittal 

(Spain) project.  Thus, despite having indicated earlier in its own report that certain hydrogen 

DRI projects are expected to be operational by certain dates, these are artificially excluded from 

the base case forecast without any clear rationale.  The projects excluded in the base case 

forecast that WM itself says that it expects to be operational before 2030 include: 

2.4.1 2 projects by ArcelorMittal in Germany totalling 3.5 Mtpa of DRI by 2030. 

2.4.2 Salzgitter SALCOS project, with capacity of 1.5 Mtpa expected to be in operation 

around 2025. 

2.4.3 The H2 Green Steel project, with a planned capacity of 5.0 Mtpa is also listed, albeit 

that WM states that it has excluded the project on the basis that “Financing and permitting is 

not yet in place.”  Whilst this may be true, the project has secured USD $105 million in initial 

funding3 and is under consideration for further financing by the European Investment Bank.4  

2.5 In addition to the base case forecast, the WM Report also notes that WM produces a further 

forecast called the Wood Mackenzie Accelerated Energy Transition 2.0 scenario (AET 2.0) which 

represents “an alternative scenario whereby the steel industry successfully follows a two-

degree warming pathway” (WCM/JT/2 para 1.72). 

2.6 It is notable, however, that: 

3 https://www.h2greensteel.com/complete. 
4 https://www.eib.org/en/projects/pipelines/all/20200902. 
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2.6.1 The AET 2.0 Scenario is also not consistent with UK and EU legislated GHG targets.  See 

Appendix R1 to SLACC/PE/3 at page 3. I have reviewed paragraphs 2.4 – 2.7 in Dr Ekins’ 

rebuttal proof of evidence and adopt those points, here.       

2.6.2 However, even the non-compliant AET2.0 Scenario is never referred to in Mr Truman’s 

proof, which relies solely on the base case forecast. Thus, Mr Truman’s evidence all 

rests on a forecast which assumes the steel sector will not follow a two-degree 

warming pathway, and which is incompatible with legislated UK and EU emissions 

targets.    

2.6.3 The WM Report provides very little discussion of the scenario and the only graphs 

presented relate to the global picture.  No numbers are presented in relation to the 

UK.  The only numbers presented in relation to Europe are that “total metallurgical 

coal demand would fall from 85 Mt in 2021 to 60 Mt in 2040, a fall of ~30%.” 

(WCM/JT/2 para 1.76).  However, these figures appear to be in error.  Elsewhere, 

WCM indicate that total European metallurgical coal demand is approximately 55 Mt 

in 2021. (WCM/JT/2 figure 1.8; para 1.35).  Furthermore, this implies that 

metallurgical coal demand is higher in 2050 in the AET 2.0 Scenario than in the base 

case, which is clearly wrong. 

2.6.4 No figures are presented in relation to the AET 2.0 Scenario for any time beyond 2040. 

This is surprising and raises questions about what the figures beyond 2040 might 

show. 

3. List of direct reduction projects in the EU

3.1 In paragraph 1.43 of Appendix WCM/JT/2 to Mr Truman’s proof, he states that “[a]t present, 

there are only a handful of hydrogen DRI projects in Europe, all of which are small-scale, and 

most of these will not be operational within the next ten years”. He goes on to provide a list of 

the projects he included in his analysis. This issue has already been dealt with in my proof of 

evidence at paragraphs 3.25 – 3.30 and in Appendix 11 to my proof a more complete list of 

projects is provided.  

3.2 The list provided in Mr. Truman’s proof lacks several projects and thus underestimates the 

“pipeline” of projects that will lead to the further development and rolling out of DRI 

5



technology. Table 1 lists the projects that were included in my proof but have been missed in 

Mr. Truman’s proof.   

Table 1: List of additional hydrogen direct reduction projects not included in Mr. Truman’s proof. 

Company Project name Country Location Tech-
nology 

Year 
online 

Project 
scale 

capacity 
(product) 
(Mtpa) 

ArcelorMittal France Dunkirk DR 20305 full 
scale 

full scale plant 

Liberty Steel TBD France Dunkirk 
DR 

Not 
stated 

full 
scale 

2 (iron) 

Voestalpine TBD Austria Donawitz DR 2020 pilot 0.25 (iron) 
ThyssenKrupp 

N/A 
Germany Duisburg 

DR 2025 
full 
scale 1.2 (iron 

Liberty Steel TBD Romania Galati 
DR 

2024 full 
scale 

full scale plant 

LKAB TBD Sweden Kiruna, Malmberget, 
Svappavaara 

DR 2029 full 
scale 

full scale plant 

3.3 It is important to note that not all DRI projects in the EU will use hydrogen right away. Some 

projects in the list for example aim to use natural gas and blend in hydrogen over time. 

However, it is clear that none of them will use coking coal for ironmaking and that all of them 

stand in competition to existing primary steel production based on blast furnaces. As already 

shown in my proof of evidence, natural gas-based DRI is a commercial technology around the 

world. Mr Truman appears to artificially narrow the scope of technologies that will potentially 

reduce the use of metallurgical coal in steelmaking, focusing only on what he says are the 

challenges of green hydrogen DRI.  Mr Truman also does not consider the possibility that HDR 

plants could start by using so-called “blue” hydrogen (creating by reacting natural gas with 

steam, but which then provides a relatively pure stream of CO2 which can be captured more 

easily than CO2 from industrial waste gases) and then transition to green hydrogen as it 

becomes more widely available.  Instead, Mr Truman focuses only on what he says are the 

challenges of scaling up green hydrogen, to the exclusion of other technologies which also have 

the potential to reduce metallurgical coal use in steelmaking.   

3.4 In paragraph 1.43 of Appendix WCM/JT/2 to Mr Truman’s proof, he states that “Wood 

Mackenzie expects 9.1 Mt of H-DRI capacity in the EU prior to 2030”. However, first, the projects 

listed above this (that WM expect to be operational before 2030 - not counting the H2 Green 

5 Note that the year appears as 2021 in the Green Steel Tracker and in my Appendix 12 (SLACC/LN/2 page 189) 
due to the implementation of a pilot project implementing small-scale CCS at the Dunkirk plant.  2030 is the 
date by which a full scale, hydrogen-ready direct reduction plant is expected.   
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Steel Project) total to 9.6 Mt, not 9.1 Mt. Second, considering the additional projects shown in 

Table 1 and the additional project details provided in my proof, Mr Truman’s figure is likely to 

be an underestimate. In my proof I estimate more than 10 Mt of hydrogen direct reduction 

capacity by 2030. In fact, these figures are not dramatically different.  What is surprising, 

however, is that, despite WM itself considering that these projects are anticipated to become 

operational by 2030: 

3.4.1 There is no real analysis of how this might impact the need for metallurgical coal.  As 

set out below in section 4, I do not accept Mr Truman’s projections in relation to steel 

production growth.  However, even if one were to accept these and accept Mr 

Truman’s list of HDR projects as being the only ones that will come onstream, this 

would still equal 9.6 Mtpa of capacity as compared with his estimate of roughly 100 

Mtpa BF-BOF steel production in Europe in 2030 (WCM/JT/2 para 1.33 and Figure 1.6) 

indicating that these few projects alone could reduce the use of coal in BF-BOF steel 

production by as much as roughly 1/10th.   

3.4.2 Whilst that is not a large percentage, even this would begin to reduce the market for 

metallurgical coal.  Further, this would very likely imply HDR steel production many 

times greater than that figure by 2050.  As I noted in my proof at para. 3.29, the Data 

in the Green Steel Tracker indicates that there will be more than 20 Mtpa by 2040.      

3.4.3 I find it surprising that despite identifying 9.6 Mtpa of HDR capacity before 2030, and 

despite identifying that “hydrogen-based steel offers the most attractive long-term 

solution that might eventually lead to widespread replacement of coal and coke in 

steelmaking” (WCM/JT/1 para 4.6) Mr Truman does not appear to seriously consider 

whether HDR growth will continue beyond 2030.   

3.5 In sum, evidence indicates that significantly more direct reduction capacity is expected to enter 

production by 2030 than suggested by Mr Truman. Importantly, Mr Truman ignores projects 

that will initially use natural gas or mixtures of natural gas with hydrogen in his proof. The large-

scale DRI plant and EAF planned by ArcelorMittal in Dunkirk, for example, will initially use 

natural gas but will be built “fully ‘hydrogen-ready” (See Appendix R2). By ignoring this fact Mr 

Truman underestimates the DR capacity to come online until 2030, which will stand in direct 

competition to blast furnace ironmaking and metallurgical coal use in the EU.  And Mr Truman 
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makes no attempt to consider further growth beyond 2030, though the evidence indicates that 

the growth of HDR is likely to accelerate.     

4. Steel production projections

4.1 In paragraph 4.3 of Mr Truman’s proof, he states that “Steel production in Europe is forecast to 

grow gradually in the future. European crude steel production is forecast to increase at a CAGR 

[Compound Average Growth Rate] of 0.5% in the 2021-2049 period.” Paragraph 1.28 of 

WCM/JT/2 indicates that this leads to 220 Mt by 2049. This estimate is based on MW internal 

modelling, which I do not have any insights into.  

4.2 As I noted in my main proof, there is general agreement among scenarios showing the future 

production of steel in the EU that total production is unlikely to increase much and may 

decrease slightly (SLACC/LN/1 para 3.19). The prediction that European steel production will 

grow at a CAGR of 0.5% implies that it will grow approximately 15% over the period 2021-2049, 

from roughly 190 Mt to 220 Mt. This prediction either appears to be reliant on growth outside 

the EU - most likely in Turkey, which the WM Report includes in the Europe category (see e.g. 

caption to Figure 1.6, WCM/JT/2 page 11) – or appears to me to be out of line with the general 

consensus. 

4.3 I would note that EU steel production has been declining steadily since pre-financial crisis levels 

(EU27 production peak in 20076) with a negative compound annual growth rate of -2.4% until 

2019. If the production slump of the pandemic year 2020 is included, the negative CAGR since 

2007 is -3.1% (210 Mt in 20077 to 157 in 20198 and 139 Mt in 20209). I thus deem an annualised 

production growth of 0.5%, or any production growth for that matter, unlikely.  

4.4 Truman addresses EAF production in his para 4.5.  Mr Truman projects an increase from 47% 

currently (though Eurofer data indicates this is actually 43% currently10) to 60% by 2049. 

(WCM/JT/1 para 4.5).  In my proof I have already provided peer-reviewed evidence (see Figure 

6 See Appendix R3, page 3; Appendix R4, page 1. 
7 See Appendix R3, p.3. 
8 CD 9.17 page 16. 
9 CD9.17, page 17. 
10 CD9.17 page 17. 
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1 in my proof) showing that the minimum likely EAF share in Europe by 2050 is 66%.11 If 

additional material efficiency potentials are tapped by climate policy measures, this figure could 

be even higher.   

5. CCS

5.1. In paragraph 4.7 of Mr Truman’s proof, he states that “Steelmakers will continue to invest in 

CCS, which will support the continuation of BF-BOF steel production in Europe.” He further 

states that “Wood Mackenzie’s base case forecast assumes that CCS is applied to between 

30-40% of UK steel production by 2035, which is lower than the level of 50% assumed in the

UK’s Sixth Carbon Budget Report.”

5.2. The issue of CCS has already been dealt with in my proof of evidence at paragraphs 3.31 – 

3.33, where I demonstrate that only two CCS projects are currently being undertaken in the 

EU and UK, aiming in total to capture 3.9Mt of CO2 by 2026 from the steel industry and other 

industrial emitters12. 

5.3. At paragraphs 1.52-1.57 of WCM/JT/2, WM succinctly explains many of the technical 

challenges that CCS in steelmaking poses and that “cost rises exponentially with climbing 

difficulty” as capture rates increase [WCM/JT/2 para 1.56]. The one project mentioned by 

WM seeks to reduce emissions by only 30%, and “is expensive – adding about 30% to current 

steel production costs.” 

5.4. This evidence supports the findings in my proof [SLACC/LN/1 para.3.33] that high costs and 

the economic and technical difficulty to achieve very low emissions, represents an unfertile 

environment for steel CCS in the EU and explains why the steel industry itself is choosing to 

invest in far more HDR projects than CCS projects.  

11 The figure adapted from Vogl et al, indicates that in 2050 the minimum EAF share in Europe corresponds with 
BF/BOF production of 58.0 Mt and EAF production of 113.7 Mt.   
12 Note that the Green Steel Tracker includes only what are defined by the GST as “low-carbon investments”.  To 
qualify for inclusion in the GST a project must involve sufficiently significant emission reduction ambitions to 
reach net-zero emissions by around 2050. The GST methodology notes that “Incremental improvements and 
process optimisation in current steel mills are not regarded if they do not enable deep emission reductions” and 
that projects utilising fossil carbon CCS projects “are only included insofar as they include plans to either phase 
out fossil carbon in line with global climate targets or to permanently capture and store carbon emissions.”  
Projects such as the CCS project with a 30% emissions reduction such as presented by Mr Truman in paragraph 
1.56 are not included as a 30% reduction in carbon intensity is not sufficient to qualify for the GST.   
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5.5. It is notable that despite discounting hydrogen DR projects because funding or permitting is 

not fully in place, Mr Truman concludes that CCS will play a major role in the UK and EU steel 

industries after noting that “Major steelmakers including Tata Steel and ArcelorMittal have 

announced plans to invest in CCS, although its use in steelmaking is negligible at present.” 

(WCM/JT/1 para 4.7, emphasis added). He considers that “costs are expected to decline going 

forward” despite the technical challenges WM highlights, and CCS being a “technology that 

has been in existence for decades.”  It is not clear why he does not consider that the existence 

of many more HDR steel projects will lead to similar costs decreases. 

5.6. In addition to what was set out in my main proof, I want to stress that CCS in coal-based 

steelmaking is not an effective way to meet the levels of emission reductions required by the 

UK and EU in 2035 and beyond.  The WM Report acknowledges, for instance that “[a]t 

present, such a high level of capture efficiency is not considered to be practically possible,” 

noting the challenges of capturing carbon from “dirty” waste gases (WCM/JT/2 para 1.56), 

and separately the fact that carbon emissions arise from multiple sources at integrated iron 

and steel mills (WCM/JT/2 para 1.55).  The only project cited by WM is a project in which it is 

stated that the developer “thinks it can reduce emissions by 30%”.  Due to the exponentially 

increasing costs at higher capture rates (WCM/JT/2 para 1.56), it is highly uncertain whether 

it would be feasible to capture at rates sufficiently high to achieve emissions reductions 

sufficient to meet UK and EU targets in 2030, 2035 and beyond.   

5.7. Of course, projects aiming to capture e.g. emissions of 30% should be considered in the 

context of the more significant emissions reductions targets set out by the UK and EU. Indeed, 

the CCC has recommended “that UK ore-based steelmaking be near-zero emissions by 2035” 

(CD8.11, Table P4.1, page 38, first row)   

5.8. In contrast, HDR (and a number of other emerging technologies) offer the opportunity for 

near-total CO2 abatement.   

5.9. Mr Truman is correct to say that the report associated with the 6th Carbon Budget refers to 

applying CCS to 50% of the UK integrated steel plants as one potential pathway.  However, 

the CCC’s analysis indicates that 2/3rds of the carbon abatement in the subsector comes from 
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a combination of electrification, efficiency gains, and hydrogen, implying a significant 

decrease in coal use in any event. (CD8.11; Figure A.3.3.d; Appendix R1).   

5.10. It is not surprising to me that the steel industry is largely choosing to invest in technologies 

which would allow the long-term continuation of their business under legislated emissions 

limits as opposed to investing in CCS on traditional BF-BOF, which may be “obsolete” within 

15 years under the legislated targets. 

5.11. I would also note that Lord Deben Chair of the UK Climate Change Committee has made it 

clear that: “Coking coal should only be used in steelmaking beyond 2035 if a very high 

proportion of the associated carbon emissions is captured and stored” (CD8.13).   

5.12. Blast furnaces are known to have long economic lives of 15 to 25 years.13 The installation of 

CCS technology on a blast furnace represents a significant technical endeavour and requires 

the blast furnace to be shut down to be able to access the furnace’s off-gases. It follows that 

once CCS is installed on a blast furnace, it is likely to remain operational for the whole 

economic lifetime of the furnace.  

5.13. I want to illustrate this with an example. If a blast furnace were equipped with CCS in 2025 

achieving emission reductions of 30% as indicated in Mr. Truman’s proof in paragraph 1.56, 

then this furnace would likely be operational until at least 2040-2050. In contrast, the CCC’s 

target for the steel sector is to “achieve near zero emissions by 2035”, and as noted above, 

the Balanced Net Zero Pathway involves a 77% reduction in the iron and steel sector by that 

year and 93% by 2040. The installation of CCS on a blast furnace is thus an inadequate means 

to achieve the emission reductions that the UK CCC indicates are required.  

6. Corrections
6.1  I wish to make the following minor corrections to my Proof of Evidence:

13 Different claims are made in the literature around the exact length of economic lives of blast furnaces and 
how this correlates with the blast furnace campaign. The IEA (2020) assumes that reinvestment periods occur 
every 25 years. [CD 9.20, page 46] Fischedick et al. (2014) use reinvestment periods of 20 years. [SLACC/LN/2 
page 151, table A.2] IEAGHG (2013) assumes regular investment periods of 15 years for the blast furnace. 
Schneider et al. (2014) assume technical lifetimes of 20 years. All cases, however, share the conviction that blast 
furnace investments prolong the blast furnace life by at least 15 years.  
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6.1.1. Footnote 5 presently refers to “CD1.145, pp.46-50.” It should refer to CD1.145, §6(vi-

vii), p.30.  

6.1.2. At paragraph 3.15, there is a reference to “(see paragraph 3.3654)”. This should be 

deleted.  

6.1.3. At paragraph 3.18, the reference to “(Appendix 9, p. (tbc once doc provided))” should 

instead read “(Appendix 9, pp. 710-712, 729, 731).” 

6.1.4. At paragraph 3.32, the reference to “(Appendix 13, p. (tbc when paywall down))” should 

instead read “Appendix 13, pp. 121-125, 127).” 

6.1.5. At paragraph 3.32, the reference to “(Appendix 14, p. (tbc when paywall down))” should 

instead read “(Appendix 14, pp. 9-11).”  

6.1.6. At paragraph 3.32, the reference to “(Appendix 15, p. (tbc when paywall down))” should 

instead read “(Appendix 15, pp. 8-13).” 

31 August 2021 
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MtCO2e

Baseline
Remaining 
emissions

Iron and steel 11.5 0.6
Chemicals 11.4 0.7
Cement and lime 7.4 0.1
Other manufacturing and construction 7.1 0.2
Off-road mobile machinery 6.8 0.8
Food and drink 4.2 0.0
Glass and other minerals 3.1 0.2
Paper 1.9 0.1
Vehicles 1.4 0.0
Non-ferrous metals 0.4 0.0

2018 2019
Cement and lime 1.00 1.00
Chemicals 1.00 1.00
Food and drink 1.00 1.00
Glass and other minerals 1.00 1.00
Iron and steel 1.00 1.00
Non-ferrous metals 1.00 1.00
Other manufacturing and construction 1.00 1.00
Paper 1.00 1.00
Vehicles 1.00 1.00
Off-road mobile machinery 1.00 1.00

Figure 3.3.d Abatement and remaining emissions for 
manufacturing and construction subsectors in 2050

Source: CCC analysis
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CCS
Electrific

ation
Hydroge

n BECCS Biofuels

Energy 
efficienc

y

Resource 
efficienc

y

Material 
substiutio

n Other
3.3 3.7 0.6 0.0 0.0 0.7 2.2 0.0 0.3
3.4 2.9 2.7 0.0 0.0 1.0 0.6 0.0 0.0
1.7 0.0 0.1 1.6 0.0 0.0 2.9 1.0 0.0
0.0 1.4 4.1 0.0 0.0 1.0 0.4 0.0 0.0
0.0 1.4 4.6 0.0 0.0 0.0 0.0 0.0 0.0
0.0 2.5 0.8 0.0 0.0 0.6 0.3 0.0 0.0
0.4 0.1 0.8 0.5 0.0 0.2 0.5 0.3 0.0
0.0 0.6 0.2 0.1 0.0 0.6 0.3 0.0 0.0
0.0 0.8 0.3 0.0 0.0 0.2 0.1 0.0 0.0
0.0 0.1 0.2 0.0 0.0 0.0 0.1 0.0 0.0

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
1.00 0.95 0.92 0.88 0.85 0.81 0.78 0.74 0.70 0.67 0.61 0.51 0.42 0.34 0.30 0.30
0.99 0.98 0.96 0.94 0.93 0.91 0.88 0.72 0.66 0.64 0.62 0.57 0.52 0.47 0.44 0.42
0.99 0.97 0.96 0.95 0.94 0.93 0.91 0.87 0.85 0.83 0.81 0.72 0.63 0.54 0.51 0.45
0.99 0.96 0.94 0.92 0.90 0.88 0.85 0.83 0.81 0.80 0.75 0.67 0.62 0.59 0.59 0.58
1.00 0.97 0.96 0.94 0.93 0.91 0.89 0.83 0.81 0.79 0.77 0.75 0.73 0.53 0.39 0.23
0.99 0.96 0.94 0.92 0.90 0.89 0.87 0.84 0.82 0.80 0.78 0.76 0.75 0.74 0.70 0.68
0.99 0.97 0.96 0.95 0.93 0.92 0.90 0.88 0.86 0.83 0.81 0.79 0.78 0.77 0.77 0.75
0.96 0.90 0.89 0.87 0.86 0.84 0.81 0.77 0.72 0.65 0.60 0.53 0.50 0.47 0.35 0.31
0.99 0.97 0.95 0.94 0.92 0.90 0.88 0.80 0.73 0.71 0.66 0.61 0.55 0.54 0.39 0.39
0.98 0.97 0.96 0.95 0.94 0.93 0.88 0.83 0.79 0.75 0.71 0.67 0.64 0.60 0.56 0.52
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2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050
0.22 0.16 0.08 0.07 0.07 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.36 0.21 0.14 0.14 0.13 0.08 0.08 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06
0.35 0.26 0.15 0.10 0.10 0.09 0.08 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
0.49 0.42 0.38 0.36 0.35 0.30 0.25 0.19 0.19 0.15 0.15 0.11 0.11 0.08 0.07
0.10 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
0.68 0.65 0.57 0.49 0.40 0.29 0.25 0.16 0.13 0.12 0.12 0.11 0.11 0.11 0.11
0.73 0.62 0.54 0.43 0.29 0.19 0.18 0.08 0.06 0.05 0.05 0.04 0.04 0.03 0.03
0.21 0.12 0.09 0.08 0.07 0.05 0.06 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05
0.33 0.27 0.27 0.18 0.08 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.47 0.42 0.37 0.32 0.27 0.21 0.18 0.17 0.16 0.15 0.14 0.14 0.13 0.13 0.12
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Back to news

13 October 2020

ArcelorMittal Europe to produce ’green steel’ starting in 2020

Hydrogen technologies at the heart of drive to lead the decarbonisation of the steel industry and
deliver carbon-neutral steel

ArcelorMittal Europe today announces details of the CO2 technology strategy that will enable it to o�er its first green steel
solutions to customers this year (30,000 tonnes), scale up this o�ering in coming years (to reach 120,000 tonnes in 2021 and
600,000 tonnes by 2022), deliver its 30% CO2 emissions target by 2030, and achieve net zero by 2050.

The strategy is centred around two main technology routes, as introduced in the first ArcelorMittal Europe climate action report
published earlier this year:

The use of hydrogen in DRI-EAF and, also, the blast furnace

The expansion of its Smart Carbon route, also utilising hydrogen

HYDROGEN

Hydrogen plays a central role in the company’s decarbonisation strategy.  ArcelorMittal Europe is developing a series of
industrial-scale hydrogen projects for use in blast furnace-based steelmaking that will start to deliver substantial CO2 emissions
savings even within the next five years, as well as progressing a project to test the ability of hydrogen to reduce iron ore and form
DRI on an industrial scale.  

Ultimately to reach zero, this hydrogen will need to be ‘green’ (produced via electrolysis which is powered by renewable
electricity). ArcelorMittal is therefore developing new facilities to produce green hydrogen using electrolysers.  Teams at
ArcelorMittal Bremen in Germany are working on the first large-scale deployment of this technology which can then be deployed
in both the blast furnace and the DRI-EAF route.  Previously, this emerging technology has only been tested at small pilot plants
in Europe.

1. Hydrogen and the blast furnace
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ArcelorMittal Bremen

By installing an electrolyser, hydrogen can be produced and injected in large volumes into the blast furnace tuyeres. The project
will reduce the volumes of coal needed in the iron ore reduction process, thereby cutting CO2 emissions.

IGAR in Dunkirk

At ArcelorMittal Dunkirk, the company is developing a hybrid blast furnace process, which involves using DRI gas injection
technology in the blast furnace sha� as well as using gas injection in the blast furnace tuyeres, using plasma technology to
create a reducing gas.  This is the first large-scale implementation of what is essentially a hybrid BF/DRI technology.  In due
course it will enable green hydrogen to be injected into the blast furnace as it becomes available.   

Blast furnace injection across Flat Products sites

ArcelorMittal Europe is also implementing projects in almost all its Flat Products sites to use gases from di�erent sources for
blast furnace injection. Injecting hydrogen-rich coke oven gas is an e�icient, cost e�ective method that allows steelmakers to
reduce CO2 emissions now. ArcelorMittal Asturias has the most advanced coke oven gas project, with injection of grey hydrogen
(hydrogen that has been recovered from gases including natural gas and coke oven gas) due to start in early 2021.

2. Hydrogen and DRI-EAF

Testing hydrogen to reduce iron ore and form DRI, at ArcelorMittal Hamburg

ArcelorMittal Europe owns Europe’s only DRI-EAF facility in Hamburg, where a project is planned to test the ability of hydrogen to
reduce iron ore and form DRI on an industrial scale, as well as testing carbon-free DRI in the EAF steelmaking process.

Large-scale DRI plant being studied for Dunkirk

At ArcelorMittal Dunkirk a study has been launched to build a large-scale DRI plant, combined with an electric arc furnace.
Initially, the DRI installation would use natural gas but ArcelorMittal’s unique experience in DRI production, together with the
results of the DRI-hydrogen project in Hamburg mean the DRI installation will be fully ‘hydrogen-ready’.

SMART CARBON WITH HYDROGEN

Second Carbalyst plant planned, in Fos-sur-Mer; further CO2 cuts with large electrolyser for hydrogen injection

ArcelorMittal is also planning to expand its use of the Smart Carbon technology route. At ArcelorMittal Fos-sur-Mer, France, a
study is underway in collaboration with partner Lanzatech, to build a second Carbalyst plant in addition to the one under
construction at ArcelorMittal Ghent in Belgium. This involves carbon capture from the blast furnace waste gas, and biologically
converting it into ethanol for use as a biofuel or recycled carbon feedstock for the chemical industry. In parallel with the
company’s electrolyser project in Bremen, the Carbalyst plant in Fos-sur-Mer will boost CO2 savings through hydrogen injection,
supplied by a large-scale electrolyser that will produce the hydrogen locally from renewable electricity.

First verified green steel for customers

The first impact of these decarbonisation e�orts means ArcelorMittal Europe will be o�ering customers green steel products this
year, when the first 30,000 tonnes will be ready.

A system that quantifies the CO2 emissions savings made thanks to the decarbonisation projects being rolled out by
ArcelorMittal Europe has been developed. Customers will be able to buy green steel, based on verified emissions compared with
a 2018 baseline. 

Innovation Fund submissions

To fund the capital investment needed for the projects announced today, ArcelorMittal Europe is preparing funding applications
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to the EU’s Innovation Fund which is designed to support low-carbon investments in the European Union. 

Aditya Mittal, President and CEO ArcelorMittal Europe, said:  

"Today we are providing an important update on our progress in achieving our target of reducing CO2 emissions by 30% by 2030
and carbon neutrality by 2050, including the vital role that hydrogen has in our strategy.  Our talented teams across ArcelorMittal
Europe are working hard to ensure our CO2 emissions reduction projects deliver results as fast as possible, on an industrial
scale.  We are focussed on being ready for the hydrogen economy and the exciting opportunities this presents for us as European
steelmakers. 

“In parallel we continue to roll out our Smart Carbon technology which we are convinced also o�ers huge potential given the
world will need so-called BECCS technologies (bio-energy, carbon capture and storage) to reach net zero by 2050. 

“Our plans to o�er greener and more circular steel will support our customers in their circular economy objectives. We are
pleased to be able to o�er our first green tonnes this year and look forward to being able to provide customers with larger
volumes of this steel as our decarbonisation projects are ramped up and rolled out across Europe.

“We are in the process of applying for funding for various projects from the ETS Innovation Fund which we hope will be
successful, giving us the vital access to finance that we need for these important projects. The success of these projects will also
be secured through partnerships, and we would like to thank our partners for their hard work and willingness to co-develop the
new technologies we need to make carbon-neutral steel.”

ArcelorMittal Europe climate action report

In June 2020, ArcelorMittal Europe published its first climate action report which outlined the company’s strategy for reducing
CO2 emissions by 30% by 2030 and reaching carbon neutrality by 2050.

In the report the company identified two breakthrough carbon-neutral technology routes, Smart Carbon and innovative DRI
based on hydrogen, that will help the company reach its CO2 reduction targets.
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Preface

This yearbook presents a cross-section of steel industry statistics. The co-operation of members and non-
members in supplying the information included in this publication is gratefully acknowledged.

Further details of the statistical sources used are given in the Annex (p. 119). These contents were finalised in 
July 2011.

Data are expressed in thousand metric tons unless stated otherwise. Zero indicates that the quantity 
concerned is less than 500 metric tons.

‘e’ indicates that a figure has been estimated by worldsteel.

Totals comprise listed countries only. Trade data totals include intra-regional exports and imports.

An ellipsis (...) indicates that an item of information was not available.
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Total Production of Crude SteelTable 1

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Austria 5 869 6 189 6 261 6 530 7 031 7 129 7 578 7 594 5 662 7 206
Belgium 10 762 11 343 11 114 11 698 10 420 11 631 10 692 10 673 5 635 7 973
Denmark  751  392
Finland 3 938 4 003 4 766 4 832 4 739 5 054 4 431 4 417 3 066 4 030
France 19 343 20 258 19 758 20 770 19 481 19 852 19 250 17 879 12 840 15 414
Germany 44 803 45 015 44 809 46 374 44 524 47 224 48 550 45 833 32 670 43 830
Greece 1 281 1 835 1 701 1 967 2 266 2 416 2 554 2 477 2 000 1 821
Ireland  150
Italy 26 545 26 066 27 058 28 604 29 350 31 624 31 553 30 590 19 848 25 750
Luxembourg 2 725 2 719 2 675 2 684 2 194 2 802 2 858 2 582 2 141 2 548
Netherlands 6 037 6 117 6 571 6 848 6 919 6 372 7 368 6 853 5 194 6 651
Portugal (e)  728  920 1 000 1 250 1 338 1 338 1 847 1 630 1 587 1 351 e
Spain 16 504 16 408 16 286 17 621 17 826 18 391 18 999 18 640 14 358 16 343
Sweden 5 518 5 754 5 707 5 978 5 723 5 466 5 673 5 164 2 804 4 846
United Kingdom 13 543 11 667 13 268 13 766 13 239 13 871 14 317 13 521 10 079 9 709
European Union (15) 158 497 158 686 160 975 168 921 165 050 173 171 175 668 167 852 117 885 147 472

Bulgaria 1 972 1 860 2 317 2 106 1 949 2 102 1 909 1 330  726  747
Czech Republic 6 316 6 512 6 783 7 033 6 189 6 862 7 059 6 387 4 594 5 180
Hungary 1 956 2 053 1 989 1 952 1 958 2 084 2 227 2 097 1 403 1 678
Latvia (e)  515  520  520  662  688  690  696  635  692  655 e
Poland 8 809 8 368 9 107 10 593 8 336 10 008 10 632 9 728 7 128 7 993
Romania 4 935 5 491 5 691 6 042 6 280 6 266 6 261 5 035 2 761 3 721
Slovak Republic 3 989 4 275 4 588 4 454 4 485 5 093 5 089 4 489 3 747 4 580
Slovenia  462  481  541  566  583  628  638  642  430  606
Accession Cts. 28 954 29 560 31 536 33 407 30 468 33 732 34 511 30 343 21 481 25 158

European Union (27) 187 452 188 246 192 511 202 328 195 518 206 903 210 179 198 195 139 366 172 630

Albania  80  140  140  143  180  206  263  300  250  250 e
Bosnia-Herzegovina  84  74  95  75  289  490  533  608  519  592
Croatia  58  34  41  86  73  81  75  89  43  95
Macedonia  260  260  291  309  310  354  359  253  270  291
Montenegro  174  170  130  130 e
Norway  640  698  703  725  705  684  708  560  595  520
Serbia 1 478 1 662 1 061 1 254
Serbia and Montenegro  595  591  711 1 175 1 292 1 823
Switzerland 1 000 1 000 1 000 1 000 1 158 1 252 1 264 1 312  934 1 320
Turkey 14 981 16 467 18 298 20 478 20 965 23 315 25 754 26 806 25 304 29 143
Other Europe 17 697 19 265 21 281 23 992 24 972 28 205 30 608 31 760 29 106 33 595

Azerbaijan (e)  80  125  250  250  330  300  150  150  120  120 e
Byelorussia 1 486 1 484 1 591 1 792 2 027 2 324 2 410 2 589 2 417 2 530
Kazakhstan 4 655 4 814 4 898 5 385 4 451 4 269 4 782 4 250 4 146 4 220
Moldova  967  514  850 1 012 1 016  675  965  885  380  240
Russia 58 970 59 777 61 450 65 583 66 146 70 830 72 387 68 510 60 011 66 942
Ukraine 33 108 34 050 36 932 38 738 38 641 40 891 42 830 37 279 29 855 33 432
Uzbekistan  433  450  499  602  595  617  645  682  716  716
C.I.S. 99 699 101 214 106 470 113 362 113 206 119 906 124 169 114 345 97 645 108 200
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Total Production of Crude SteelTable 1

(continued)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Canada 15 276 16 002 15 929 16 305 15 327 15 493 15 572 14 845 9 286 13 013
Cuba  270  268  210  192  245  257  268  279  267  278
El Salvador  39  49  57  59  48  72  73  71  56  64
Guatemala  202  216  226  232  207  292  349  250  224  274
Mexico 13 300 14 010 15 159 16 737 16 195 16 447 17 573 17 209 14 132 16 710
Trinidad and Tobago  668  817  903  815  712  673  682  489  417  572
United States 90 104 91 587 93 677 99 681 94 897 98 557 98 102 91 350 58 196 80 495
North America 119 858 122 949 126 161 134 021 127 631 131 789 132 618 124 494 82 578 111 406

Argentina 4 107 4 356 5 044 5 133 5 380 5 533 5 387 5 541 4 013 5 138
Brazil 26 717 29 604 31 147 32 909 31 610 30 901 33 782 33 716 26 506 32 928
Chile 1 247 1 279 1 377 1 579 1 537 1 627 1 679 1 523 1 308 1 011
Colombia  638  664  668  730  842 1 220 1 245 1 053 1 053 1 213
Ecuador  60  69  80  72  84  85  87  128  259  372
Paraguay  71  80  91  107  101  115  95  83  54  59
Peru  690  611  669  726  790  896  881 1 001  718  880
Uruguay  31  34  40  58  64  57  71  86  57  65
Venezuela 3 813 4 164 3 930 4 561 4 910 4 864 5 005 4 225 3 808 2 207
South America 37 372 40 861 43 047 45 875 45 316 45 298 48 232 47 354 37 776 43 873

Algeria  947 1 091 1 051 1 014 1 007 1 158 1 278  646  543  688
Angola (e)
Egypt 3 799 4 316 4 398 4 810 5 603 6 045 6 224 6 198 5 541 6 676
Ghana (e)  25  25  25  25  25  25  25  25  25  25 e
Kenya (e)  20  20  20  20  20  20  20  20  20  20 e
Libya  846  886 1 007 1 026 1 255 1 151 1 250 1 137  914  825
Mauritania (e)  5  5  5  5  5  5  5  5  5  5 e
Morocco  5  5  5  5  205  314  512  478  479  455
Nigeria  40  100  100  100  100  100  100
South Africa 8 821 9 095 9 481 9 500 9 494 9 718 9 098 8 246 7 484 7 617
Tunisia (e)  239  200  86  66  70  75  80  82  155  150 e
Uganda (e)  30  30  30  30  30  30  30  30  30  30 e
Zaire (e)  30  30  30  30  30  30  30  30  30  30 e
Zimbabwe  149  105  152  135  107  24  23
Africa 14 916 15 807 16 289 16 706 17 950 18 695 18 675 16 997 15 326 16 621

Iran 6 916 7 321 7 869 8 682 9 404 9 789 10 051 9 964 10 908 11 995
Israel  280  280  280  280  300  300  300  300  300  300 e
Jordan  30  134  135  140  150  150  150  150  150  150 e
Qatar  891 1 027 1 055 1 089 1 057 1 003 1 147 1 406 1 448 1 970
Saudi Arabia 3 413 3 570 3 944 3 902 4 186 3 974 4 644 4 667 4 690 5 015
Syria  70  70  70  70  70  70  70  70  70  70 e
United Arab Emirates  90  90  90  90  90  90  90  90  90  90 e
Middle East 11 690 12 492 13 443 14 253 15 257 15 376 16 452 16 646 17 656 19 590
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Total Production of Crude SteelTable 1

(continued)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

China 151 634 182 366 222 336 282 911 353 240 419 149 489 288 500 312 573 567 626 654
India 27 291 28 814 31 779 32 626 45 780 49 450 53 468 57 791 63 527 68 321
Indonesia 2 781 2 462 2 042 3 682 3 675 3 759 4 160 3 915 3 501 3 664
Japan 102 866 107 745 110 511 112 718 112 471 116 226 120 203 118 739 87 534 109 599
North Korea (e)  300  300  300  300  300  300  300  300  250  250 e
South Korea 43 852 45 390 46 310 47 521 47 820 48 455 51 517 53 625 48 572 58 363
Malaysia 4 100 4 722 3 960 5 698 5 296 5 834 6 895 6 423 5 354 5 694
Mongolia (e)  35  35  35  35  35  35  35  35  35  35 e
Myanmar (e)  25  25  25  25  25  25  25  25  25  25 e
Pakistan  953  970 1 000 1 145  825 1 040 1 090 1 000  800  800 e
Philippines  500  550  500  400  470  558  718  711  824  825
Singapore  456  460  561  610  572  607  640  764  664  728
Sri Lanka (e)  30  30  30  30  30  30  30  30  30  30 e
Taiwan, China 17 261 18 230 18 832 19 599 18 942 20 000 20 903 19 882 15 873 19 755
Thailand 2 127 2 538 3 551 4 533 5 161 4 914 5 565 5 211 3 646 4 145
Viet Nam  319  409  544  689  890 1 869 2 024 2 250 2 700 4 314
Asia 354 529 395 046 442 316 512 521 595 533 672 252 756 861 771 013 806 901 903 201

Australia 7 033 7 527 7 544 7 414 7 757 7 881 7 939 7 625 5 249 7 296
New Zealand  826  765  853  885  889  810  845  799  765  853
Oceania 7 859 8 292 8 397 8 300 8 646 8 691 8 783 8 424 6 014 8 149

World  851 073  904 170  969 915 1 071 358 1 144 029 1 247 116 1 346 577 1 329 228 1 232 368 1 417 264
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This yearbook presents a cross-section of 
steel industry statistics that are exchanged 
or published by the World Steel Association 
(worldsteel). 

The willing co-operation of both members 
and non-members alike in supplying the 
information included in this publication is 
gratefully acknowledged. 

Further details of the statistical sources used 
are given in the Annex (p.40). These contents 
were finalised in November 2020.

Data are expressed in thousand metric tons 
unless stated otherwise.

Zero indicates that the quantity concerned is 
less than 500 tonnes.

‘e’ beside a figure indicates that the figure that 
has been estimated by worldsteel. 

‘(e)’ following a country name indicates that 
the series has been estimated by worldsteel.

Totals comprise listed  countries only. Trade 
data totals include intra-regional exports and 
imports.

Three dots (...) indicate that an item of 
information was not available.

World Steel Association 
Economics Committee

Preface
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Total Production of Crude Steel *Table 1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Austria  7 206  7 474  7 421  7 953  7 876  7 687  7 438  8 135  6 885  7 424
Belgium  7 973  8 026  7 301  7 127  7 331  7 257  7 687  7 842  7 980  7 760
Bulgaria  737  835  633  523  612  543  527  652  666  566
Croatia   95   96   1   135   167   122   0   0   136   69
Czechia  5 180  5 583  5 072  5 171  5 360  5 262  5 305  4 550  4 864  4 437
Germany  43 830  44 284  42 661  42 645  42 943  42 676  42 080  43 297  42 435  39 627
Finland  4 029  3 989  3 759  3 517  3 807  3 988  4 101  4 003  4 146  3 473
France  15 414  15 780  15 609  15 685  16 143  14 984  14 413  15 505  15 387  14 450
Greece  1 821  1 934  1 247  1 030  1 022  910  1 158  1 359  1 467  1 350
Hungary  1 678  1 746  1 542  883  1 152  1 675  1 274  1 901  1 989  1 769
Italy  25 750  28 735  27 252  24 093  23 714  21 958  23 312  24 007  24 496  23 190
Latvia  655  568  805  198
Luxembourg  2 548  2 521  2 208  2 090  2 193  2 127  2 175  2 172  2 228  2 119
Netherlands  6 651  6 937  6 879  6 713  6 964  6 995  6 917  6 781  6 813  6 657
Poland  7 993  8 779  8 366  7 950  8 558  9 198  9 001  10 332  10 167  8 956
Portugal  1 543  1 942  1 960  2 050  2 070  2 030  2 010  2 076  2 215  2 033
Romania  3 721  3 828  3 292  2 985  3 158  3 352  3 276  3 361  3 550  3 448
Slovakia  4 583  4 236  4 403  4 511  4 705  4 562  4 808  4 974  4 800  3 600 e
Slovenia  606  648  632  618  615  604  613  648  654  623
Spain  16 343  15 504  13 639  14 252  14 249  14 845  13 616  14 441  14 320  13 588
Sweden  4 846  4 867  4 326  4 404  4 539  4 557  4 817  4 926  4 654  4 721
United Kingdom  9 708  9 478  9 579  11 858  12 033  10 907  7 635  7 491  7 268  7 218
European Union (28)  172 909  177 791  168 589  166 390  169 215  166 238  162 164  168 455  167 119  157 078

Albania (e)  390  464  500  550  560  150  50
Bosnia-Herzegovina  592  649  700  722  793  819  806  756  695  801
Macedonia  292  386  217  100  188  121  169  273  266  239
Montenegro (e)  130  140  120  70  140  150  120  120  100  75 e
Norway  530  610  700  605  600  590  620  603  575  621
Serbia  1 254  1 324  346  396  583  955  1 173  1 477  1 973  1 929
Switzerland  1 320  1 400  1 450  1 530  1 475  1 475  1 500  1 450  1 500  1 500 e
Turkey  29 143  34 107  35 885  34 654  34 035  31 517  33 163  37 524  37 312  33 743
Other Europe  33 650  39 079  39 917  38 627  38 374  35 778  37 601  42 203  42 421  38 908

Azerbaijan (e)  120  120  120  173  180  180  180  180  200  200 e
Belarus  2 530  2 614  2 687  2 245  2 513  2 510  2 188  2 343  2 470  2 621
Kazakhstan  4 220  4 699  3 676  3 275  3 681  3 910  4 289  4 641  3 966  4 134
Moldova  240  313  335  190  351  443  126  469  497  392
Russia  66 942  68 852  70 209  69 008  71 461  70 898  70 453  71 491  72 122  71 897
Ukraine  33 432  35 332  32 975  32 771  27 170  22 968  24 218  21 417  21 100  20 848
Uzbekistan  716  733  736  746  723  643  654  654  646  666
C.I.S.  108 200  112 663  110 739  108 408  106 079  101 552  102 108  101 195  101 002  100 759

Canada  13 009  12 891  13 507  12 417  12 730  12 473  12 646  13 208  13 443  12 897
Cuba  278  282  277  322  256  284  244  221  225  230
El Salvador  64  97  72  118  121  124  100  96  99  102
Guatemala  274  294  334  385  395  403  314  294  300  306
Mexico  16 870  18 110  18 073  18 242  18 930  18 218  18 824  19 924  20 204  18 387
Trinidad and Tobago  572  603  628  616  487  591  36
United States  80 495  86 398  88 695  86 878  88 174  78 845  78 475  81 612  86 607  87 761
North America  111 562  118 675  121 586  118 978  121 093  110 938  110 638  115 355  120 879  119 683
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Total Production of Crude Steel *Table 1
(continued)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Argentina  5 138  5 611  4 995  5 186  5 488  5 028  4 126  4 624  5 162  4 645
Brazil  32 948  35 220  34 524  34 163  33 897  33 258  31 642  34 778  35 407  32 569
Chile  1 011  1 615  1 671  1 323  1 079  1 112  1 153  1 158  1 145  1 133
Colombia  1 208  1 287  1 302  1 236  1 208  1 211  1 272  1 253  1 219  1 333
Ecuador   372   463   425   570   667   720   576   561   583   607
Paraguay   59   30   44   45   47   48   35   24   25   26
Peru   880   877   981  1 069  1 078  1 082  1 168  1 207  1 217  1 230
Uruguay   65   81   78   91   94   97   61   58   60   62
Venezuela  2 207  2 980  2 359  2 139  1 485  1 345   553   444   129   51
South America  43 888  48 165  46 379  45 822  45 043  43 900  40 587  44 106  44 947  41 656

Algeria   662   551   557   417   415   650   650   415  2 300  2 400 e
D.R. Congo (e)   30   30   30   30   30   30   30   30   30   30 e
Egypt  6 676  6 485  6 627  6 754  6 485  5 506  5 036  6 870  7 807  7 257
Ghana (e)   25   25   25   25   25   25   25   25   25   25 e
Kenya (e)   20   20   20   20   20   20   20   20   20   20 e
Libya   825   100   315   712   712   352   492   422   396   606
Mauritania (e)   5   5   5   5   5   5   5   5   5   5 e
Morocco   485   654   539   558   501   516   520   550   520   500
Nigeria (e)   100   100   100   100   100   100   100   100   100   100 e
South Africa  7 617  7 546  6 938  7 162  6 412  6 417  6 141  6 301  6 327  6 152
Tunisia   150   150   150   150   150   50   50   50   50   50 e
Uganda (e)   30   30   30   30   30   30   30   30   30   30 e
Africa  16 624  15 696  15 337  15 963  14 885  13 701  13 099  14 818  17 610  17 175

Bahrain (e)   720   700 e
Iran  11 995  13 197  14 463  15 422  16 331  16 146  17 895  21 236  24 520  25 609
Israel (e)   300   300   300   300   300   300   300   300   300   300 e
Jordan (e)   150   150   200   200   250   300   330   330   350   350 e
Kuwait (e)  1 300  1 270 e
Oman (e)   200   300   500  1 500  2 000  2 000  2 000  2 000  2 000 e
Qatar  1 970  2 038  2 145  2 236  3 019  2 593  2 521  2 644  2 575  2 558
Saudi Arabia (1)  5 015  5 275  5 203  5 471  6 291  5 229  5 461  4 831  8 187  8 191
Syria (e)   70   70   10   10   5   5   5   5   5   5 e
United Arab Emirates   500  2 000  2 408  2 878  2 390  3 006  3 149  3 309  3 247  3 327
Middle East  20 000  23 230  25 029  27 017  30 086  29 579  31 660  34 655  43 204  44 310

Bangladesh (e)  1 900  1 900  1 900  1 900  2 800  3 500  3 500  3 500  3 800  5 100 e
China  638 743  701 968  731 040  822 000  822 306  803 825  807 609  870 855  928 260  996 342
India  68 976  73 471  77 264  81 299  87 292  89 026  95 477  101 455  109 272  111 351
Indonesia  3 664  3 621  2 254  2 644  4 351  4 854  4 746  5 195  6 183  7 783
Japan  109 599  107 601  107 232  110 595  110 666  105 134  104 775  104 661  104 319  99 284
D.P.R. Korea (e)  1 300  1 300  1 280  1 250  1 250  1 250  1 250  1 250  1 250  1 250 e
South Korea  58 914  68 519  69 073  66 061  71 543  69 670  68 576  71 030  72 464  71 412
Malaysia  5 694  5 941  5 612  4 693  4 316  3 784  2 764  3 215  4 108  6 820
Mongolia (e)   35   35   35   40   45   45   50   50   50   50 e
Myanmar (e)   25   50   50   70   100   150   200   250   300   350 e
Pakistan (e)  1 401  1 592  1 631  1 845  2 423  2 892  3 553  4 966  4 719  3 304
Philippines  1 050  1 200  1 260  1 308  1 196   968  1 075  1 378  1 475  1 915
Singapore   728   752   688   434   540   501   520   596   618   766
Sri Lanka (e)   30   30   30   30   30   30   30   30   30   30 e
Taiwan, China  19 755  20 178  20 664  22 282  23 221  21 392  21 751  22 438  23 240  21 954
Thailand  4 145  4 256  3 641  3 613  5 835  5 069  5 400  6 762  6 403  4 246
Viet Nam  4 314  4 900  5 298  5 474  5 847  5 647  7 811  11 473  15 471  17 469
Asia  920 272  997 315 1 028 952 1 125 537 1 143 762 1 117 739 1 129 087 1 209 102 1 281 962 1 349 427

Australia  7 296  6 404  4 893  4 688  4 607  4 925  5 259  5 328  5 689  5 493
New Zealand   853   844   912   900   859   793   577   657   652   667
Oceania  8 149  7 248  5 805  5 588  5 466  5 717  5 837  5 985  6 341  6 160

World 1 435 254 1 539 861 1 562 332 1 652 329 1 674 003 1 625 141 1 632 780 1 735 875 1 825 486 1 875 155

* - Includes all qualities: carbon, stainless, and other alloy.

(1) - 2010-17 HADEED only.  2018-19 national total.

32



World Steel Association

Avenue de Tervueren 270
1150 Brussels
Belgium

T: +32 (0) 2 702 89 00
F: +32 (0) 2 702 88 99
E: steel@worldsteel.org

C413 Office Building
Beijing Lufthansa Center
50 Liangmaqiao Road
Chaoyang District
Beijing 100125 
China

T : +86 10 6464 6733 
F : +86 10 6468 0728
E : china@worldsteel.org

worldsteel.org

33


	CONTENTS
	1. INTRODUCTION
	2. THE OUTLOOK FOR BF-BOF STEELMAKING IN EUROPE IN THE NEXT 30 YEARS
	The Wood Mackenzie Scenarios
	The Base Case
	Global Steel Production
	European Steel Production (including UK Steel Production)
	Technological Developments: EAF and Hydrogen


	3. DISPLACEMENT AND SUBSTITUTION ISSUES
	4. COAL COSTS AND INHIBITING THE TRANSITION TO LOW-CARBON STEEL TECHNOLOGY
	5. CLAIMED BENEFITS OF THE SCHEME FOR THE UK ECONOMY
	6. CONCLUSION
	7. APPENDICES Index
	SLACC-PE-3-Appendices.pdf
	Appendix R1 WoodMac Horizons_Edition_2_Whitepaper_2021
	Appendix R2 WoodMac Steel Release 10-8-21
	Appendix R3 COP26 President visits India ahead of landmark climate summit - GOV.UK

	1. INTRODUCTION
	2. UNSUBSTANTIATED EMPLOYMENT FIGURES
	3. LIKELY HIGH LEVEL OF NON-LOCAL EMPLOYMENT
	4. DEPRIVATION AND UNEMPLOYMENT
	5. UK ECONOMIC IMPACT
	6. APPENDIX R1 - Nomis Official Labour Market Statistics for Unemployment (Cumbria, 2020)
	Front.pdf
	Contents - SLACC/SH/3
	1 - Introduction
	2 - Coal Quality & Marketability
	3- Beneficiation / Coal Processing
	4 - Carbon Capture & Sequestration
	Appendices
	Appendix R1 - MPI Letter 
	Appendix R2 - S&P Global Platts Met Coal Specifications Guide
	Appendix R3 - Javelin Global Commodities (UK) Ltd Accounts
	Appendix R4 - SSAB, The world's first fossil-free steel ready for delivery
	Appendix R5 - Noor, D, Behold, Carbon-Free Steel Now Exists
	Appendix R6 - Echterhof, Review on the Use of Alternative Carbon Sources in EAF Steelmaking

	CONTENTS
	1. INTRODUCTION
	2. GAPS IN THE ECOLOGY INFORMATION
	Bellhouse Gill Wood, Roskapark Wood and Benhow Wood Acknowledged as Supporting Ancient Woodland
	Other Deficiencies in the ES Chpt 11
	Lack of Information on Trenchless Cutting/Pipe Jacking

	3. BIODIVERSITY NET GAIN
	4. ANCIENT WOODLAND
	Findings: Topography
	Topography and the Cut and Cover Scheme
	Topography and the Pipe Jacking Scheme

	Findings: Bats
	Findings: Birds

	Roska Park and Benthow Wood
	Bellhouse Wood
	5. CONCLUSION
	6. Appendix R1 – Sense Check Metric
	Start Page
	Headline Results

	Front.pdf
	Table of Contents
	Introduction & Use of Base Case Steel Production Forecast
	List of Direct Reduction Projects in the EU
	Steel production projections
	CCS
	Corrections
	Appendices
	R1 - CCC, 6th Carbon Budget, Data for Fig 3.3.d
	R2 - ArcelorMittal Europe to produce ’green steel’ starting in 2020 
	R3 - Steel Statistical Yearbook 2011 (extract)
	R4 - Steel Statistical Yearbook 2020 (extract)


