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2020 Projections from TTP Squared, Inc.

AEx China in 2020 we expect:
A Ex China vanadium consumption will increase slightly to 52,800 MTV.
A Ex China vanadium production will increase slightly to 42,500 MTV.
A This suggests a deficit ex China in 2020 of 10,300 MTV.

AMainland China in 2020 we expect:
A Total rebar production in China to be similar to 2019 production levels.

A China vanadium consumption will continue a significant increase in vanadium consumption
as quench and temper rebar is replaced with alloyed rebar.

A We project vanadium consumption in China in 2020 at 60,100 MTV.

A We expect Chinese vanadium production in 2020 to total 63,900 MTV.

A ﬁ_orrr]]e oftthe new Chinese production which began to appear in late 2018 during the price spike has very
igh costs.

A Market prices will have to rise to justify the continuation of these new sources of production.

AThe analysis sugq(ests that there will not be adequate Chinese exports available to
keep western markets in balance in 2020

AWe expect market prices must rise to justify continuation of the high cost sources
of production so as to meet the growth in consumption projected for 2020.
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Coproduct vanadium slag generated at 14 steel mills in China, Russia and New Zealand generate the raw materia
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reaching 59% of the total.
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Global Annual Vanadium Production by
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Global vanadium production grew from 76,166 metric tons pure Essentlall_y all t_he growth in produc_:tlon over the period ZQ_DJLQ
vanadium (MTV) in 2011 to 102,365 MTV in 2019 for a compound occurred in China. Ex China + Taiwan vanadium production was
annual growth rate (CAGR) of 3.8%. 38,066 MTV in 2011 and 38,427 MTV in 2019 for a CAGR of 0.1%. In

China Vanadium production increased from 38,100 MTV in 2011 to
63,938 MTV in 2019 for a CAGR of 6.7%. There has been a strong
correlation between vanadium prices and changes in Chinese
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Global vanadium consumption grew from 71,700 MTV in 2011 to
102,025 MTV in 2019 for a CAGR of 4.5%. Global consumption
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dropped from 2014 to 2016 on the back of illegal substitution of

quench and temper steel for high strength vanadium steel in Chinese
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Ex China + Taiwan vanadium consumption grew from 45,100 MTV in
2011 to 48,525 MTV in 2019 for a CAGR of 0.9%. In China + Taiwan
vanadium consumption grew from 30,400 MTV in 2011 to 53,500
MTV in 2019 for a CAGR of 7.3%. The vast majority of growth in

rebar. The modification of the Chinese standards for rebar addressed global vanadium consumption is a result of increase use in Chinese
this issue and also resulted in an ongoing increase in the amount of rebar applications.
rebar produced in China requiring vanadium.
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Global Annual Vanadium Production & Consumption
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Looking at the relationship between global vanadium production and consumption on an annual basis, we see that globatioonsampbove
production from 20142018. In 2019 production slightly exceeded consumption.
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Global annual Vanadium Inventory Change
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Global vanadium inventories decreased each year from 2016 to 2018.
2019 global inventories increased slightly.
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Global Vanadium Production and Consumption
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If we look at global vanadium production and consumption on a quarterly
basis, we see that in the first three quarters of 2019 vanadium production
exceeded consumption. In the fourth quarter both production and
consumption decreased with Q4 production falling short of Q4 consumption
by 786 MTV.
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Looking at global inventory change on a quarterly basis we see that in the If we look at the change in global inventory from Jan 1, 2017 until Dec. 3:
first three quarters of 2019 global inventories grew, but in the last quarter 2019 we see that there has been a drawdown of more than 10,000 MTV
inventories decreased. inventory over this period.
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China + Taiwan Annual Vanadium Production and
Consumption
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Looking at annual data from 2012 to 2019 for mainland China + Taiwan  Historically vanadium consumption outside of China + Taiwan is 7,000 to
production has exceeded consumption by between 3,000MTV and 11,000 13,000 MTV more than production each year. In 2019 on an annual
MTV each year. In 2019 production exceeded consumption by 10,438 basis vanadium consumption ex China + Taiwan was 10,098 MTV above
MTV. production ex China + Taiwan.

On an annual basis the data would suggest a very balanced global market in terms of production and Consumption
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