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Key Takeaway

With the price of graphite electrodes (GE), a key raw material used in steel
production, having surged ~10x YTD, investors are increasingly worried over
mini-mill margins. But, while GE costs will rise for certain steelmakers, investors
underestimate 1) GEs role as a reflationary driver of steel prices, 2) impact
of GE supply constraints driving a tightening of steel supply/demand, and 3)
disparate cost structure of US/Euro vs global steelmakers.

Surging graphite electrode (GE) prices will weigh on steelmakers' cost
structure. GEs are an essential raw material for crude steel production with electric arc
furnaces (EAF) consuming ~1.7kg and blast furnaces ~0.2kg per tonne of steel. Chinese GE
prices have surged ~10x to +$30,000/t due to: a) rising GE consumption tied to healthy
steel demand and a production shift from induction furnaces to BF/EAFs, b) GE capacity
closures executed during the recent market trough, and c) rising prices/reduced availability
of needle coke, a key raw material for production of GEs. (Detailed update on GE market by our
colleague Thanh Pham HERE.) With GE's contributing ~$8/t to the cost structure of a typical
EAF, investors are increasingly questioning the margin/earnings outlook for EAFs into 2018.

Efforts to mitigate cost inflation broad-based. While Chinese GE prices have surged
~10x, US/Euro steelmakers procure GEs principally on annual contracts and maintain 6-9
months of inventories. Some contracts include a re-set mechanism tied to needle coke
inputs, driving faster cost creep, but this is a minority. Ahead of 2018 contract renegotiations,
most contacts expect 2-4x appreciation for Western steelmakers implying a ~$24/t hike in
the cost of EAF-based steelmaking. We expect steelmakers to mitigate this cost pressure by
adjusting raw materials mix as prime scrap, pig iron and scrap alternatives DRI/HBI reduce
electrode consumption given faster melts and shorter heats.

Electrode cost-push may support steel prices... Steelmakers will attempt to pass on
rising GE costs through price hikes, and both AKS and OUT1V have announced GE-related
surcharges of $13/t and €30/t, respectively. The success of steelmakers will clearly depend
on the competitive landscape. With 63% of US carbon steel and 100% of US/Euro stainless
coming from EAF-based production, steelmakers should be well-aligned in efforts to hike
prices. Integrated steelmakers MT, X and AKS may ultimately be relative winners.

...and drag scrap input costs lower. While US steel prices may be supported by rising
GE costs, scrap prices may fall due to weak export demand, removing a key cost support
for steel prices. The US exports ~21% of scrap production and Turkey is the #1 end market.
While US/Euro steelmakers purchase GEs on annual contracts, many Turkish mills procure
GEs on spot. With their GE cost base surging, imports of US scrap have become unattractive
to Turkish steelmakers, and weakness in the Turkish Lira will only further impair demand for
imported materials. Should US scrap come under further pressure, at the same time that
domestic steel prices are supported by higher GE input costs and a resolutely closed import
arb, it is likely that US mills will achieve incremental margin expansion into 2018.

Global steel supply squeeze looming. Q4 may see a meaningful steel supply squeeze
proving supportive for prices-margins. First, China is planning to cut production by 9% from
Nov-Mar as part of a crackdown on winter pollution (details HERE). While real demand is
weak over winter, China builds inventories ahead of the spring construction season, and as
such, if production falls exports may plunge, accelerating the -29% YTD run-rate. Turkey
acts as the great arbitrager of the global steel market and can choose to a) import scrap
from the US/EU/CIS and melt this into new crude steel using GE-intensive EAFs, or b) import
semi-finished slab/billet from China/CIS/EU and re-roll this into finished steel. If Turkish mills
cannot secure GE's to produce crude steel and also cannot secure Chinese billet... steel
prices may see aseasonal strength.

Please see analyst certifications, important disclosure information, and information regarding the status of non-US analysts on pages 8 to 11 of this report.
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Graphite Electrode Squeeze Driving Disparate 
Cost-Price Pressures 
With the spot price of graphite electrodes (GE) having surged roughly 10x this year, many 

investors are now pondering what negative impact this rising input cost may have on the 

profitability of US and European steelmakers. While we expect operating costs to clearly 

rise, Western steelmakers are likely to see less input cost inflation than spot market-

dependent peers in Turkey and Asia as most of our contacts have pointed to a max 2-4x 

increase in annual contracts for 2018. This disparate pricing structure could potentially 

give Western steelmakers a relative cost advantage on a steepening cost curve. Further, it 

is possible that supply disruptions on the back of limited access to GEs, in tandem with 

plunging Chinese billet exports over winter, could lead to a broadly tighter global steel 

supply/demand balance in the months ahead. We would take advantage of any 

near-term sector volatility to build positions in our top Euro picks VOE, TKA & 

MT and top US picks STLD, NUE & X. 

We attribute the current GE price strength to a combination of supply and 

demand-side factors: 

 First, nearly 200ktpa of high grade graphite electrode capacity (21% of global 

total) was shuttered during recent years of market weakness in tandem with 

meaningful industry consolidation and restructuring. This was partly the result 

of reduced demand for electrodes as surging exports of Chinese billet reduced 

Asian EAF-based steel production. 

 Second, since 2H16 the Chinese government has forced an additional 300kt of 

domestic electrode capacity to shutter for environmental reasons, equivalent to 

roughly 30% of domestic capacity. 

 Third, needle coke availability has plunged and pricing surged. Needle coke is a 

bi-product of coke batteries and crude oil refineries, and production was hit by 

environmental controls in China and recent hurricanes in the US Gulf. Further, 

roughly 10% of needle coke is also now used in lithium ion batteries, a new and 

structurally growing end market that will compete with electrodes for share. 

Needle coke makes up +43% of the GE production cost base. 

 Lastly, demand for graphite electrodes has risen as a result of healthy global steel 

demand, a recovery in local steel production in EAF-intensive regions such as the 

US, and a shift within China from illegal induction furnaces (which do not 

consume GE) to legal blast furnaces and EAFs (which both consume GE). 

Exhibit 1: High Grade Graphite Electrode Capacity 

  

 

 

Source: Company Data, Jefferies estimates 
Note: Above table is in thousand tonnes 

Exhibit 2: Graphite Electrode Market Consolidation (2018E) 

  

*Reflective of Showa Denko’s acquisition of SGL Carbon’s electrode business 
Source: Company Data, Jefferies estimates 

 

Company Country 2012 2013 2014 2015 2016

Graftech USA 262 171 191 191 162

SGL Carbon Germany 255 255 195 190 160

Showa Denko Japan 105 127 157 157 139

Tokai Carbon Japan 100 100 100 64 64

GIL India 98 98 98 98 98

HEG India 80 80 80 80 80

Nippon Carbon Japan 30 30 30 30 30

SEC Japan 30 30 30 30 30

Total 960 891 881 840 763
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Graphite electrode price strength 

can be attributed to a variety of 

factors, both supply and demand 

side related. 

While spot graphite electrode prices 

have surged 10x this year, western 

steelmakers are likely to see a 

significantly lower (2-4x) increase in 

their 2018 annual contracts. 
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GE are utilised principally in electric arc furnaces (EAFs), which consume on 

average 1.75kg of GE per tonne of liquid steel. Blast furnaces (BFs) do not directly use 

GEs, but the second phase of steelmaking via the ladle furnace consumes on average 

0.2kg of GE per tonne of liquid steel. Based on the 2016 price environment, GEs 

contributed $8/t to the cost structure of a typical Western EAF and just $1/t to the cost 

structure of a typical BF-BOF. There will naturally be some discrepancy in the GE-intensity 

of steelmaking as older mills reportedly use up to 3x as much GE in a typical steel melt. In 

addition, stainless and other specialty metals may be more GE-intensive than commodity-

grade carbon steel. 

While Chinese spot prices for GE have surged by ~10x year to date, Western steelmakers 

procure GE solely on long-term contracts and have as such not felt meaningful cost 

inflation to date. Our contacts point to a likely 2-4x increase in annual contracts for 2018, 

implying a $24/t increase in EAF operating costs, all else equal. 

Exhibit 3: Electric Arc Furnace Operating Costs 

 

Source: Steelonthenet.com, Metal Bulletin, Jefferies estimates 

Exhibit 4: Blast Furnace Operating Costs 

 

Source: Steelonthenet.com, Metal Bulletin, Jefferies estimates 
*Note that GE are not used directly in the blast furnace (to produce pig iron) 
but rather in the ladle furnace 

 

We expect steelmakers to attempt to pass on these higher GE input costs to 

customers through either direct price hikes and/or GE-related surcharges. 

Recent weeks have seen both OUT1V and AKS announce new surcharges of €30/t and 

$13/t, respectively, for their stainless sales. The success or failure of these efforts will likely 

be tied to the relative competitive environment in which each company operates, and 

importantly, the consistency of the local peers’ cost base. With 63% of US carbon steel 

and 100% of US/Euro stainless coming from EAF-based production, steelmakers should be 

well-aligned in efforts to hike prices. 

Exhibit 5: EAF Production % in Major Regions 

 

Source: World Steel Association, Jefferies 
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Graphite electrodes are 

predominantly used in the EAF 

process, consuming 1.75kg of GE 

per tonne of liquid steel. 

 

The blast furnace method uses a 

small amount (0.2kg) in the ladle 

furnace (post blast furnace and 

oxygen converter). 

While the global average of EAF 

crude steel production is c25%, the 

US and Turkey stand out with over 

60% of domestic crude steel 

produced via EAFs. 

The ultimate cost increase from 

graphite electrodes will likely be 

passed along to customers, either via 

direct price hikes and/or particular 

surcharges (as already announced). 
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The ability of steelmakers to pass on higher GE input costs to customers will 

also be strongly related to the import situation. In the US, with the import arb 

resolutely closed, we believe that steel mills’ pricing power will gradually improve in the 

months ahead as the current slight inventory overhang is worked through. As such, while 

the current downward pressure on domestic US steel prices may have slightly further to 

run, we think the market could tighten meaningfully as we move into 2018. 

Exhibit 6: US HRC Premium vs Basket of Global Prices 

 

Source: Metal Bulletin, Jefferies 

 

In addition to efforts to pass on higher GE input costs to customers, we expect 

GE costs to be partially offset by incremental weakness in scrap pricing. US 

scrap prices settled down $30-40/t in October, worse than our earlier survey-based 

expectations for down $20/t. A critical element of the pull-back has been a reduction in 

foreign demand for US scrap exports, which we believe is tightly linked to the current GE 

market tightness. 

The US exports roughly 21% of domestic scrap production. Turkey is the #1 

end-market for US scrap exports and, except for Mexico and Canada which make up 

19% of exports, all other major destinations are Asian. As Turkish and Asian steelmakers 

generally procure GEs on spot (rather than annual contracts) these steelmakers are 

already likely feeling a meaningful cost squeeze. As such, EAF-based steel production 

utilising US-produced scrap is incrementally less attractive than it was previously. The 

attractiveness of US scrap exports has become further impaired for Turkish consumers 

following the rapid depreciation of the Lira in recent weeks. 

Exhibit 7: Historical US Scrap Exports 

  

Source: US Census Bureau, Jefferies 

Exhibit 8: US Scrap Exports by Destination (TTM) 

  

Source: US Census Bureau, Jefferies 
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Incremental weakness in scrap could 

cushion the overall cost increase 

from graphite electrodes. 

Turkey is the primary export market 

for US scrap 

In the US, the ability to pass on the 

higher input costs should be aided 

by a tight import market. 
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Exhibit 9: Historical US Scrap Exports to Turkey vs Fx Rate 

 

Source: US Census Bureau, Bloomberg, Jefferies 
 

 

Turkey acts as the great arbitrager of the global steel market and can choose to 

a) import scrap from the US/EU/CIS and melt this into new crude steel using GE-intensive 

EAFs, or b) import semi-finished slab/billet from China/CIS/EU and re-roll this into finished 

steel. Given the increased cost pressures associated with EAF-based production, it is clear 

Turkish mills have shifted their preference to importing billet rather than scrap. As a result, 

the price differential between Turkish import billet vs scrap is now at a multi-year high. 

While Turkish mills have been able to rely increasingly on imported billet to fulfil local 

steel demand, we believe the situation could significantly tighten over winter months. 

Given Chinese plans to cut domestic steel production by 9% during a period of seasonal 

restocking, we believe that Chinese steel exports could fall meaningfully in the months 

ahead. If Turkish mills cannot secure Chinese billet nor secure GEs to produce 

crude steel... steel prices may see meaningful aseasonal strength. 

Exhibit 10: Turkish Import Billet and Scrap (US$/t) 

  

Source: Metal Bulletin, Jefferies 

Exhibit 11: Turkish Import Billet vs Scrap Premium (TRY/t) 

  

Source: Metal Bulletin, Jefferies 
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Higher costs from graphite 

electrodes will naturally push Turkish 

producers to prefer to imported 

slab/billet … 

A weaker Lira has, over time, 

contributed to reduced Turkish 

demand for US scrap exports. 

… However a weakening of the 

Turkish Lira and increased demand 

for billet has further increased the 

premium (in TRY) of billet vs scrap. 
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Exhibit 12: Global Steel Comparable Valuation (ex. pension) 

 

In weighted averages, weights are based on market capitalisations. 
All estimates are based on calendar year although ThyssenKrupp, Voestalpine, Commercial Metals, and Worthington report on a fiscal year different from the calendar year. 
All EV/EBITDA multiples are based on consolidated values. 
Source: Bloomberg, Factset, Company data, Jefferies estimates 
 
 

Current Price Upside/ 2017

Company Ticker Rating Price Target Downside 2016 2017E 2018E 2016 2017E 2018E Divi Yield P/BV 2016 2017E 2018E Net Debt (m) Gearing (%) ND/EBITDA

Europe

Acerinox ACX SM Buy € 11.83 € 15.00 27% 40.5x 14.6x 10.8x 11.6x 7.7x 6.2x 3.8% 1.75x 3.5% 5.0% 11.1% € 610 31% 1.2x

Aperam APAM NA Buy € 44.85 € 55.00 23% 18.3x 13.7x 12.2x 8.5x 6.9x 6.5x 2.8% 1.48x 6.5% 5.2% 6.5% ($100) -4% -0.2x

ArcelorMittal MT NA Buy € 22.27 € 30.00 35% 17.6x 7.3x 8.1x 6.1x 4.4x 4.0x 2.3% 0.76x 1.1% 7.7% 11.8% $9,600 25% 1.2x

Evraz EVR LN Underperform 311p 200p -36% N/A 17.9x 12.6x 6.8x 5.3x 6.3x 8.5% 5.33x 11.2% 12.8% 9.9% $4,435 328% 2.3x

Kloeckner & Co KCO GY Hold € 10.27 € 10.50 2% 27.8x 13.1x 14.8x 7.5x 6.6x 6.2x 1.9% 0.85x -0.8% -9.6% 19.4% € 455 38% 2.0x

Outokumpu OUT1V FH Hold € 8.64 € 9.00 4% 24.9x 9.8x 11.6x 13.6x 5.9x 6.0x 2.3% 1.35x 6.5% 6.9% 11.6% € 1,015 39% 1.3x

Salzgitter SZG GY Hold € 37.64 € 39.00 4% 34.3x 12.8x 9.5x 4.4x 3.6x 3.3x 0.8% 0.69x -7.5% -4.3% 6.2% € 175 6% 0.3x

SSAB SSABA SS Buy SEK 38.68 SEK 50.00 29% 41.7x 16.7x 14.5x 11.5x 7.2x 6.0x 1.8% 0.74x 6.0% 8.4% 12.3% SEK 13,547 25% 1.8x

ThyssenKrupp TKA GY Buy € 23.14 € 40.00 73% 39.9x 15.9x 11.0x 7.5x 5.4x 4.4x 0.6% 5.81x -5.9% 0.1% 8.5% € 2,726 99% 0.9x

Voestalpine VOE AV Buy € 43.86 € 50.00 14% 17.8x 11.0x 10.7x 7.7x 5.9x 5.5x 2.6% 1.25x -0.4% 2.4% 9.3% € 3,330 53% 1.8x

European Weighted Average 30% 24.5x 11.9x 10.4x 7.7x 5.4x 4.9x 2.5% 2.28x 1.0% 5.1% 10.3% 65% 1.2x

United States

AK Steel AKS US Buy $5.35 $9.00 68% 11.4x 9.7x 5.8x 5.0x 5.0x 4.5x 0.0% N/A 11.0% 6.5% 12.1% $1,911 N/A 2.7x

ArcelorMittal (ADR) MT US Buy $26.12 $34.00 30% 17.6x 7.3x 8.1x 6.1x 4.4x 4.0x 2.3% 0.76x 1.1% 7.7% 11.8% $9,600 25% 1.2x

Cliffs CLF US Buy $6.77 $9.00 33% 5.9x 8.5x 6.4x 7.7x 5.4x 5.9x 0.0% N/A 23.8% 11.8% 4.0% $1,049 N/A 1.9x

Commercial Metals CMC US Hold $18.41 $19.00 3% 23.4x 20.4x 9.1x 9.0x 8.4x 4.9x 2.6% 1.58x 8.0% 7.1% 9.4% $564 41% 1.8x

Ferroglobe GSM US Buy $14.24 $16.75 18% N/A 284.3x 20.3x 37.8x 18.3x 7.8x 0.0% 2.69x 1.8% -0.6% 4.3% $455 50% 2.9x

Materion MTRN US Hold $43.15 $36.00 -17% 32.8x 29.8x 22.3x 10.9x 10.1x 8.4x 0.9% 1.76x 3.4% 2.6% 3.7% ($23) -5% -0.3x

Nucor NUE US Buy $55.18 $68.00 23% 24.4x 14.2x 12.5x 9.3x 6.9x 6.0x 2.7% 1.97x 6.4% 5.1% 7.0% $2,360 26% 0.8x

Olympic Steel ZEUS US Hold $20.62 $18.00 -13% 310.7x 21.1x 17.1x 16.2x 9.0x 9.0x 0.4% 0.85x -7.2% 0.4% 0.2% $162 59% 3.7x

Reliance Steel RS US Hold $75.09 $80.00 7% 16.8x 15.1x 13.3x 9.4x 8.2x 7.7x 2.4% 1.25x 8.6% 3.6% 7.5% $1,732 39% 2.0x

Ryerson RYI US Hold $9.55 $9.25 -3% 8.9x 8.6x 8.2x 6.8x 6.4x 5.7x 0.0% n/a 0.7% -5.2% 1.2% $884 -4386% 4.6x

Steel Dynamics STLD US Buy $35.69 $43.00 20% 18.6x 12.5x 13.1x 8.8x 6.6x 6.4x 1.7% 2.78x 7.5% 8.1% 9.6% $1,172 38% 0.8x

TimkenSteel TMST US Hold $16.67 $17.00 2% N/A N/A 13.5x 43.2x 12.6x 6.8x 0.0% 1.31x 4.3% -5.9% 11.1% $158 28% 2.2x

US Steel X US Buy $24.72 $32.00 29% N/A 15.0x 9.9x 10.6x 5.2x 4.0x 0.8% 1.55x 10.6% 0.5% 5.8% $1,508 54% 1.3x

Worthington WOR US Hold $43.10 $47.00 9% 13.7x 14.8x 13.7x 7.5x 7.9x 6.9x 1.9% 2.49x 10.6% 9.6% 5.9% $532 48% 1.3x

US Weighted Average 23% 18.3x 20.5x 11.0x 9.3x 6.5x 5.5x 2.0% 1.49x 5.4% 6.1% 8.9% 12% 1.2x

Global Weighted Average 26% 21.2x 16.5x 10.7x 8.5x 6.0x 5.2x 2.2% 1.86x 3.4% 5.6% 9.6% 37% 1.2x

FCF YieldP/E 2017 Balance SheetEV/EBITDA
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Exhibit 13: Global Steel Comparable Valuation (incl. pension) 

 

In weighted averages, weights are based on market capitalisations. 
All estimates are based on calendar year although ThyssenKrupp, Voestalpine, Commercial Metals, and Worthington report on a fiscal year different from the calendar year. 
All EV/EBITDA multiples are based on consolidated values. 
Source: Bloomberg, Factset, Company data, Jefferies estimates 

 

Current Price Upside/ 2017

Company Ticker Rating Price Target Downside 2016 2017E 2018E 2016 2017E 2018E Divi Yield P/BV 2016 2017E 2018E Net Debt (m) Gearing (%) ND/EBITDA

Europe

Acerinox ACX SM Buy € 11.83 € 15.00 27% 40.5x 14.6x 10.8x 11.8x 7.8x 6.3x 3.8% 1.75x 3.5% 5.0% 11.1% € 610 31% 1.2x

Aperam APAM NA Buy € 44.85 € 55.00 23% 18.3x 13.7x 12.2x 7.8x 6.4x 6.0x 2.8% 1.48x 6.5% 5.2% 6.5% ($100) -4% -0.2x

ArcelorMittal MT NA Buy € 22.27 € 30.00 35% 17.6x 7.3x 8.1x 8.0x 6.0x 5.6x 2.3% 0.76x 1.1% 7.7% 11.8% $9,600 25% 1.2x

Evraz EVR LN Underperform 311p 200p -36% N/A 17.9x 12.6x 7.1x 5.5x 6.6x 8.5% 5.33x 11.2% 12.8% 9.9% $4,435 328% 2.3x

Kloeckner & Co KCO GY Hold € 10.27 € 10.50 2% 27.8x 13.1x 14.8x 9.3x 8.0x 7.7x 1.9% 0.85x -0.8% -9.6% 19.4% € 455 38% 2.0x

Outokumpu OUT1V FH Hold € 8.64 € 9.00 4% 24.9x 9.8x 11.6x 14.3x 6.2x 6.3x 2.3% 1.35x 6.5% 6.9% 11.6% € 1,015 39% 1.3x

Salzgitter SZG GY Hold € 37.64 € 39.00 4% 34.3x 12.8x 9.5x 9.2x 7.2x 6.9x 0.8% 0.69x -7.5% -4.3% 6.2% € 175 6% 0.3x

SSAB SSABA SS Buy SEK 38.68 SEK 50.00 29% 41.7x 16.7x 14.5x 11.5x 7.2x 6.1x 1.8% 0.74x 6.0% 8.4% 12.3% SEK 13,547 25% 1.8x

ThyssenKrupp TKA GY Buy € 23.14 € 40.00 73% 39.9x 15.9x 11.0x 11.1x 8.2x 7.0x 0.6% 5.81x -5.9% 0.1% 8.5% € 2,726 99% 0.9x

Voestalpine VOE AV Buy € 43.86 € 50.00 14% 17.8x 11.0x 10.7x 8.4x 6.5x 6.0x 2.6% 1.25x -0.4% 2.4% 9.3% € 3,330 53% 1.8x

European Weighted Average 30% 24.5x 11.9x 10.4x 9.4x 6.7x 6.2x 2.5% 2.28x 1.0% 5.1% 10.3% 65% 1.2x

United States

AK Steel AKS US Buy $5.35 $9.00 68% 11.4x 9.7x 5.8x 7.6x 7.0x 6.1x 0.0% -14.13x 11.0% 6.5% 12.1% $1,911 26% 2.7x

ArcelorMittal (ADR) MT US Buy $26.12 $34.00 30% 17.6x 7.3x 8.1x 8.0x 6.0x 5.6x 2.3% 0.76x 1.1% 7.7% 11.8% $9,600 25% 1.2x

Cliffs CLF US Buy $6.77 $9.00 33% 5.9x 8.5x 6.4x 8.8x 6.1x 6.7x 0.0% N/A 23.8% 11.8% 4.0% $1,049 N/A 1.9x

Commercial Metals CMC US Hold $18.41 $19.00 3% 23.4x 20.4x 9.1x 9.0x 8.4x 4.9x 2.6% 1.58x 8.0% 7.1% 9.4% $564 41% 1.8x

Ferroglobe GSM US Buy $14.24 $16.75 18% N/A 284.3x 20.3x 37.8x 18.3x 7.8x 0.0% 2.69x 1.8% -0.6% 4.3% $455 50% 2.9x

Materion MTRN US Hold $43.15 $36.00 -17% 32.8x 29.8x 22.3x 12.1x 11.3x 9.4x 0.9% 1.76x 3.4% 2.6% 3.7% ($23) -5% -0.3x

Nucor NUE US Buy $55.18 $68.00 23% 24.4x 14.2x 12.5x 9.5x 7.1x 6.1x 2.7% 1.97x 6.4% 5.1% 7.0% $2,360 26% 0.8x

Olympic Steel ZEUS US Hold $20.62 $18.00 -13% 310.7x 21.1x 17.1x 16.2x 9.0x 9.0x 0.4% 0.85x -7.2% 0.4% 0.2% $162 59% 3.7x

Reliance Steel RS US Hold $75.09 $80.00 7% 16.8x 15.1x 13.3x 9.5x 8.4x 7.9x 2.4% 1.25x 8.6% 3.6% 7.5% $1,732 39% 2.0x

Ryerson RYI US Hold $9.55 $9.25 -3% 8.9x 8.6x 8.2x 8.5x 7.8x 6.8x 0.0% n/a 0.7% -5.2% 1.2% $884 -4386% 4.6x

Steel Dynamics STLD US Buy $35.69 $43.00 20% 18.6x 12.5x 13.1x 8.6x 6.5x 6.3x 1.7% 2.78x 7.5% 8.1% 9.6% $1,172 38% 0.8x

TimkenSteel TMST US Hold $16.67 $17.00 2% N/A N/A 13.5x 53.1x 15.3x 8.5x 0.0% 1.31x 4.3% -5.9% 11.1% $158 28% N/A

US Steel X US Buy $24.72 $32.00 29% N/A 15.0x 9.9x 13.0x 6.2x 4.9x 0.8% 1.55x 10.6% 0.5% 5.8% $1,508 54% 1.3x

Worthington WOR US Hold $43.10 $47.00 9% 13.7x 14.8x 13.7x 7.8x 8.2x 7.1x 1.9% 2.49x 10.6% 9.6% 5.9% $532 48% 1.3x

US Weighted Average 23% 18.3x 20.5x 11.0x 10.3x 7.2x 6.2x 2.0% 1.31x 5.4% 6.1% 8.9% 13% 1.2x

Global Weighted Average 26% 21.2x 16.5x 10.7x 9.9x 7.0x 6.2x 2.2% 1.76x 3.4% 5.6% 9.6% 37% 1.2x
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recommendations or views expressed in this research report.
I, Martin Englert, certify that all of the views expressed in this research report accurately reflect my personal views about the subject security(ies) and
subject company(ies). I also certify that no part of my compensation was, is, or will be, directly or indirectly, related to the specific recommendations
or views expressed in this research report.
I, Alan Spence, CFA, certify that all of the views expressed in this research report accurately reflect my personal views about the subject security(ies) and
subject company(ies). I also certify that no part of my compensation was, is, or will be, directly or indirectly, related to the specific recommendations
or views expressed in this research report.
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therefore may not be subject to the FINRA Rule 2241 and restrictions on communications with a subject company, public appearances and trading
securities held by a research analyst.
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therefore may not be subject to the FINRA Rule 2241 and restrictions on communications with a subject company, public appearances and trading
securities held by a research analyst.
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compensation based in part on the overall performance of the firm, including investment banking income. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Aside from certain industry reports published on a periodic basis, the large majority
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Company Specific Disclosures
For Important Disclosure information on companies recommended in this report, please visit our website at https://javatar.bluematrix.com/sellside/
Disclosures.action or call 212.284.2300.

Explanation of Jefferies Ratings
Buy - Describes securities that we expect to provide a total return (price appreciation plus yield) of 15% or more within a 12-month period.
Hold - Describes securities that we expect to provide a total return (price appreciation plus yield) of plus 15% or minus 10% within a 12-month period.
Underperform - Describes securities that we expect to provide a total return (price appreciation plus yield) of minus 10% or less within a 12-month
period.
The expected total return (price appreciation plus yield) for Buy rated securities with an average security price consistently below $10 is 20% or more
within a 12-month period as these companies are typically more volatile than the overall stock market. For Hold rated securities with an average
security price consistently below $10, the expected total return (price appreciation plus yield) is plus or minus 20% within a 12-month period. For
Underperform rated securities with an average security price consistently below $10, the expected total return (price appreciation plus yield) is minus
20% or less within a 12-month period.
NR - The investment rating and price target have been temporarily suspended. Such suspensions are in compliance with applicable regulations and/
or Jefferies policies.
CS - Coverage Suspended. Jefferies has suspended coverage of this company.
NC - Not covered. Jefferies does not cover this company.
Restricted - Describes issuers where, in conjunction with Jefferies engagement in certain transactions, company policy or applicable securities
regulations prohibit certain types of communications, including investment recommendations.
Monitor - Describes securities whose company fundamentals and financials are being monitored, and for which no financial projections or opinions
on the investment merits of the company are provided.

Valuation Methodology
Jefferies' methodology for assigning ratings may include the following: market capitalization, maturity, growth/value, volatility and expected total
return over the next 12 months. The price targets are based on several methodologies, which may include, but are not restricted to, analyses of market
risk, growth rate, revenue stream, discounted cash flow (DCF), EBITDA, EPS, cash flow (CF), free cash flow (FCF), EV/EBITDA, P/E, PE/growth, P/CF,
P/FCF, premium (discount)/average group EV/EBITDA, premium (discount)/average group P/E, sum of the parts, net asset value, dividend returns,
and return on equity (ROE) over the next 12 months.

Jefferies Franchise Picks
Jefferies Franchise Picks include stock selections from among the best stock ideas from our equity analysts over a 12 month period. Stock selection
is based on fundamental analysis and may take into account other factors such as analyst conviction, differentiated analysis, a favorable risk/reward
ratio and investment themes that Jefferies analysts are recommending. Jefferies Franchise Picks will include only Buy rated stocks and the number
can vary depending on analyst recommendations for inclusion. Stocks will be added as new opportunities arise and removed when the reason for
inclusion changes, the stock has met its desired return, if it is no longer rated Buy and/or if it triggers a stop loss. Stocks having 120 day volatility in
the bottom quartile of S&P stocks will continue to have a 15% stop loss, and the remainder will have a 20% stop. Franchise Picks are not intended
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to represent a recommended portfolio of stocks and is not sector based, but we may note where we believe a Pick falls within an investment style
such as growth or value.

Risks which may impede the achievement of our Price Target
This report was prepared for general circulation and does not provide investment recommendations specific to individual investors. As such, the
financial instruments discussed in this report may not be suitable for all investors and investors must make their own investment decisions based
upon their specific investment objectives and financial situation utilizing their own financial advisors as they deem necessary. Past performance of
the financial instruments recommended in this report should not be taken as an indication or guarantee of future results. The price, value of, and
income from, any of the financial instruments mentioned in this report can rise as well as fall and may be affected by changes in economic, financial
and political factors. If a financial instrument is denominated in a currency other than the investor's home currency, a change in exchange rates may
adversely affect the price of, value of, or income derived from the financial instrument described in this report. In addition, investors in securities such
as ADRs, whose values are affected by the currency of the underlying security, effectively assume currency risk.

Other Companies Mentioned in This Report
• Acerinox SA (ACX SM: €11.83, BUY)
• AK Steel Holding Corp. (AKS: $5.39, BUY)
• Aperam SA (APAM NA: €44.85, BUY)
• ArcelorMittal (MT: $26.27, BUY)
• ArcelorMittal (MT NA: €22.27, BUY)
• Cliffs Natural Resources Inc (CLF: $6.80, BUY)
• Evraz PLC (EVR LN: p311.20, UNDERPERFORM)
• Ferroglobe (GSM: $14.32, BUY)
• Kloeckner & Co SE (KCO GY: €10.27, HOLD)
• Materion Corporation (MTRN: $43.10, HOLD)
• Nucor Corp. (NUE: $55.40, BUY)
• Olympic Steel, Inc. (ZEUS: $20.74, HOLD)
• Outokumpu OYJ (OUT1V FH: €8.68, HOLD)
• Reliance Steel & Aluminum Co. (RS: $75.10, HOLD)
• Ryerson Holding Corporation (RYI: $9.60, HOLD)
• Salzgitter (SZG GY: €37.64, HOLD)
• SSAB AB (SSABA SS: SEK38.68, BUY)
• Steel Dynamics, Inc. (STLD: $35.51, BUY)
• ThyssenKrupp AG (TKA GY: €23.14, BUY)
• TimkenSteel Corporation (TMST: $16.70, HOLD)
• United States Steel (X: $25.02, BUY)
• Voestalpine AG (VOE AV: €43.86, BUY)
• Worthington Industries (WOR: $43.19, HOLD)

For Important Disclosure information on companies recommended in this report, please visit our website at https://javatar.bluematrix.com/sellside/
Disclosures.action or call 212.284.2300.

Distribution of Ratings
IB Serv./Past 12 Mos.

Rating Count Percent Count Percent

BUY 1074 51.14% 333 31.01%
HOLD 879 41.86% 174 19.80%
UNDERPERFORM 147 7.00% 18 12.24%
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Other Important Disclosures
Jefferies does and seeks to do business with companies covered in its research reports. As a result, investors should be aware that Jefferies may have a
conflict of interest that could affect the objectivity of this report. Investors should consider this report as only a single factor in making their investment
decision.
Jefferies Equity Research refers to research reports produced by analysts employed by one of the following Jefferies Group LLC (“Jefferies”) group
companies:
United States: Jefferies LLC which is an SEC registered firm and a member of FINRA.
United Kingdom: Jefferies International Limited, which is authorized and regulated by the Financial Conduct Authority; registered in England and
Wales No. 1978621; registered office: Vintners Place, 68 Upper Thames Street, London EC4V 3BJ; telephone +44 (0)20 7029 8000; facsimile +44 (0)20
7029 8010.
Hong Kong: Jefferies Hong Kong Limited, which is licensed by the Securities and Futures Commission of Hong Kong with CE number ATS546; located
at Suite 2201, 22nd Floor, Cheung Kong Center, 2 Queen’s Road Central, Hong Kong.
Singapore: Jefferies Singapore Limited, which is licensed by the Monetary Authority of Singapore; located at 80 Raffles Place #15-20, UOB Plaza 2,
Singapore 048624, telephone: +65 6551 3950.
Japan: Jefferies (Japan) Limited, Tokyo Branch, which is a securities company registered by the Financial Services Agency of Japan and is a member
of the Japan Securities Dealers Association; located at Hibiya Marine Bldg, 3F, 1-5-1 Yuraku-cho, Chiyoda-ku, Tokyo 100-0006; telephone +813 5251
6100; facsimile +813 5251 6101.
India: Jefferies India Private Limited (CIN - U74140MH2007PTC200509), which is licensed by the Securities and Exchange Board of India as a Merchant
Banker (INM000011443), Research Analyst (INH000000701) and a Stock Broker with Bombay Stock Exchange Limited (INB011491033) and National
Stock Exchange of India Limited (INB231491037) in the Capital Market Segment; located at 42/43, 2 North Avenue, Maker Maxity, Bandra-Kurla
Complex, Bandra (East) Mumbai 400 051, India; Tel +91 22 4356 6000.
This material has been prepared by Jefferies employing appropriate expertise, and in the belief that it is fair and not misleading. The information set
forth herein was obtained from sources believed to be reliable, but has not been independently verified by Jefferies. Therefore, except for any obligation
under applicable rules we do not guarantee its accuracy. Additional and supporting information is available upon request. Unless prohibited by the
provisions of Regulation S of the U.S. Securities Act of 1933, this material is distributed in the United States ("US"), by Jefferies LLC, a US-registered
broker-dealer, which accepts responsibility for its contents in accordance with the provisions of Rule 15a-6, under the US Securities Exchange Act of
1934. Transactions by or on behalf of any US person may only be effected through Jefferies LLC. In the United Kingdom and European Economic
Area this report is issued and/or approved for distribution by Jefferies International Limited and is intended for use only by persons who have, or have
been assessed as having, suitable professional experience and expertise, or by persons to whom it can be otherwise lawfully distributed. Jefferies
International Limited Equity Research personnel are separated from other business groups and are not under their supervision or control. Jefferies
International Limited has implemented policies to (i) address conflicts of interest related to the preparation, content and distribution of research reports,
public appearances, and interactions between research analysts and those outside of the research department; (ii) ensure that research analysts are
insulated from the review, pressure, or oversight by persons engaged in investment banking services activities or other persons who might be biased in
their judgment or supervision; and (iii) promote objective and reliable research that reflects the truly held opinions of research analysts and prevents the
use of research reports or research analysts to manipulate or condition the market or improperly favor the interests of the Jefferies International Limited
or a current or prospective customer or class of customers. Jefferies International Limited may allow its analysts to undertake private consultancy
work. Jefferies International Limited’s conflicts management policy sets out the arrangements Jefferies International Limited employs to manage any
potential conflicts of interest that may arise as a result of such consultancy work. Jefferies International Ltd, its affiliates or subsidiaries, may make a
market or provide liquidity in the financial instruments referred to in this investment recommendation. For Canadian investors, this material is intended
for use only by professional or institutional investors. None of the investments or investment services mentioned or described herein is available to
other persons or to anyone in Canada who is not a "Designated Institution" as defined by the Securities Act (Ontario). In Singapore, Jefferies Singapore
Limited is regulated by the Monetary Authority of Singapore. For investors in the Republic of Singapore, this material is provided by Jefferies Singapore
Limited pursuant to Regulation 32C of the Financial Advisers Regulations. The material contained in this document is intended solely for accredited,
expert or institutional investors, as defined under the Securities and Futures Act (Cap. 289 of Singapore). If there are any matters arising from, or
in connection with this material, please contact Jefferies Singapore Limited, located at 80 Raffles Place #15-20, UOB Plaza 2, Singapore 048624,
telephone: +65 6551 3950. In Japan this material is issued and distributed by Jefferies (Japan) Limited to institutional investors only. In Hong Kong,
this report is issued and approved by Jefferies Hong Kong Limited and is intended for use only by professional investors as defined in the Hong Kong
Securities and Futures Ordinance and its subsidiary legislation. In the Republic of China (Taiwan), this report should not be distributed. The research
in relation to this report is conducted outside the PRC. This report does not constitute an offer to sell or the solicitation of an offer to buy any securities
in the PRC. PRC investors shall have the relevant qualifications to invest in such securities and shall be responsible for obtaining all relevant approvals,
licenses, verifications and/or registrations from the relevant governmental authorities themselves. In India this report is made available by Jefferies
India Private Limited. In Australia this information is issued solely by Jefferies International Limited and is directed solely at wholesale clients within
the meaning of the Corporations Act 2001 of Australia (the "Act") in connection with their consideration of any investment or investment service
that is the subject of this document. Any offer or issue that is the subject of this document does not require, and this document is not, a disclosure
document or product disclosure statement within the meaning of the Act. Jefferies International Limited is authorised and regulated by the Financial
Conduct Authority under the laws of the United Kingdom, which differ from Australian laws. Jefferies International Limited has obtained relief under
Australian Securities and Investments Commission Class Order 03/1099, which conditionally exempts it from holding an Australian financial services
licence under the Act in respect of the provision of certain financial services to wholesale clients. Recipients of this document in any other jurisdictions
should inform themselves about and observe any applicable legal requirements in relation to the receipt of this document.

This report is not an offer or solicitation of an offer to buy or sell any security or derivative instrument, or to make any investment. Any opinion or
estimate constitutes the preparer's best judgment as of the date of preparation, and is subject to change without notice. Jefferies assumes no obligation
to maintain or update this report based on subsequent information and events. Jefferies, its associates or affiliates, and its respective officers, directors,
and employees may have long or short positions in, or may buy or sell any of the securities, derivative instruments or other investments mentioned or
described herein, either as agent or as principal for their own account. Upon request Jefferies may provide specialized research products or services
to certain customers focusing on the prospects for individual covered stocks as compared to other covered stocks over varying time horizons or
under differing market conditions. While the views expressed in these situations may not always be directionally consistent with the long-term views
expressed in the analyst's published research, the analyst has a reasonable basis and any inconsistencies can be reasonably explained. This material
does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of individual
clients. Clients should consider whether any advice or recommendation in this report is suitable for their particular circumstances and, if appropriate,
seek professional advice, including tax advice. The price and value of the investments referred to herein and the income from them may fluctuate. Past
performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. Fluctuations in exchange
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rates could have adverse effects on the value or price of, or income derived from, certain investments. This report has been prepared independently of
any issuer of securities mentioned herein and not in connection with any proposed offering of securities or as agent of any issuer of securities. None
of Jefferies, any of its affiliates or its research analysts has any authority whatsoever to make any representations or warranty on behalf of the issuer(s).
Jefferies policy prohibits research personnel from disclosing a recommendation, investment rating, or investment thesis for review by an issuer prior
to the publication of a research report containing such rating, recommendation or investment thesis. Any comments or statements made herein are
those of the author(s) and may differ from the views of Jefferies.

This report may contain information obtained from third parties, including ratings from credit ratings agencies such as Standard & Poor’s. Reproduction
and distribution of third party content in any form is prohibited except with the prior written permission of the related third party. Third party content
providers do not guarantee the accuracy, completeness, timeliness or availability of any information, including ratings, and are not responsible for
any errors or omissions (negligent or otherwise), regardless of the cause, or for the results obtained from the use of such content. Third party content
providers give no express or implied warranties, including, but not limited to, any warranties of merchantability or fitness for a particular purpose or
use. Third party content providers shall not be liable for any direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential
damages, costs, expenses, legal fees, or losses (including lost income or profits and opportunity costs) in connection with any use of their content,
including ratings. Credit ratings are statements of opinions and are not statements of fact or recommendations to purchase, hold or sell securities. They
do not address the suitability of securities or the suitability of securities for investment purposes, and should not be relied on as investment advice.

Jefferies research reports are disseminated and available primarily electronically, and, in some cases, in printed form. Electronic research is
simultaneously available to all clients. Additional research products including models are available on Jefferies Global Markets Portal. This report or
any portion hereof may not be reprinted, sold or redistributed without the written consent of Jefferies. Neither Jefferies nor any officer nor employee of
Jefferies accepts any liability whatsoever for any direct, indirect or consequential damages or losses arising from any use of this report or its contents.
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