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The energy landscape plays a dominant role in determining metals 
and minerals demand, with policy on emissions the key driver of 
change

Source: Roskill
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• CO2 / emissions reduction

• Goal is to limit average temperature to below 2°C above pre-industrial levels; but aim is 

to limit the increase to 1.5°C; the Paris Accord set the tone, and now countries and 

companies are reacting

• Overlaying this the health issues of particulate matter and NOx, this is speeding 

development of alternative fuels, especially for transportation, particularly on a city level
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“Where we’re going isn’t a problem for  
energy metals, it’s the speed of change”
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Roskill expects electrification (BEV/PHEV) rates of 40% for auto 
sales by 2030… leading to a 3TWh lithium-ion battery market

Source: Roskill

• At present, electrification rates (all xEVs) are ~6.3%

• Thus far, much of this has been accounted for by 

hybrid vehicles (HEVs) like the Toyota Prius, but 

BEVs overtook HEV sales in 2019

• Roskill’s baseline assumptions for electrification are 

relatively conservative and assume the following by 

2030:

• 21% BEV (“pure” battery electric)

• 11% PHEV (Plug-in Hybrid)

• 6% HEV (Hybrid Electric) (incl. NiMH)

• 11% 48V mild hybrids

• 7% LIB replacing PbA in SLI (start, light & 

ignition)

• We also expect single digit growth in demand from 

the portables sector, and double-digit growth, albeit 

from a low base, for ESS (energy storage) and 

power & motive apps.
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Growth in the Li-ion battery has profound implications for metal 
demand, with cathode the key driver of battery raw materials

Source: Roskill

Metallic composition of lithium-ion cathode materials
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• Higher nickel loading increases cell 

energy density, allowing more kWh/kg / 

kWh/l = higher range

• It also reduces cobalt content, although 

some cobalt is still required to provide 

stability to the cathode

• As yet, cobalt free systems do not match 

the performance of NMC/NCA

• All cathode types need lithium, and where 

>60% nickel hydroxide is preferred

• 99% of lithium-ion batteries use a carbon 

anode, synthetic graphite is preferred but 

natural graphite is cheaper
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Solar and wind are moving from eco to econo, replacing and 
competing with fossil fuel generating capacity and requirements

Source: Roskill

6

Solar installations (GW)

0

5

10

15

20

2011 2012 2013 2014 2015 2016

UK Germany China Denmark

Netherlands Belgium Sweden Others

Off-shore wind installations (GW)

• Solar silicon is the mainstay of solar energy 

generation, but that’s not to say it will always 

be the case

• Solar-grade silicon a good story of a product 

going from high-value / niche to mainstream / 

commodity

• CdTe is all about one company: First Solar 

• REE demand highest in large, direct drive 

turbines for off-shore farms  (lower 

maintenance)

• Wind power installations ≠ REE demand

• For niche metal and minerals demand key is to 

watch not the overall market but the nuances
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But, as we all know, the sun doesn’t always shine and the wind 
doesn’t always blow, so it’s back to batteries…

Source: Roskill
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• Solar and wind  are excellent low-carbon power 

sources, but they cannot operate 100% of the 

time

• Partnered with energy storage 

• Vanadium redox batteries make most sense for 

large installations; electrolyte cost the main 

limitation to more widespread use

• Lithium-ion batteries dominating due to large 

scale manufacturing reducing cost/kWh

• ESS systems also make practical and financial 

sense for peak loading/shaving, even when not 

tied to renewable energy
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Fuel cells provide an alternative, lower carbon intensity, way 
to generate electricity for energy and transportation use

Source: e4tech; Roskill

Fuel cell shipments by type, MW

xEVs
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• There are a mix of fuel cell technologies, the key 

variable being fuel type and process

• PEM (membrane technology) uses precious 

metals (platinum) and is dominant in transport 

applications, the fastest growing sector

• SOFC (ceramic technology) uses stabilised 

zirconia and nickel compounds and is dominant 

in larger  stationary applications, namely 

continuous power for data centres

• This technology is the dominant use of scandium 

, but consumption is reliant predominately on 

Bloom Energy in the US

• MCFC (liquid electrolyte) is also prevalent in 

stationary applications and competes with SOFC
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Energy efficiency and lightweighting can also assist in 
reducing emissions 

Source: Roskill

Lightweighting:

• Automotive body: Steel → Aluminium / plastic / carbon fibre

• Aerospace: Aluminium → Aluminium alloys / carbon fibre /  titanium

Energy efficiency:

• Lighting: Incandescent → CFL → LED

• Shift from tungsten to REEs

• New areas of growth:

• Thermoelectrics (conversion of waste heat to electricity)

• Supercapacitors (recuperation and re-use of energy)
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A good example of a group of metals that has mixed 
fortunes in a changing energy landscape… rare earths

Source: Roskill

• Neodymium now defines rare earth supply 

volumes

• Growth driven by xEV, renewables & 

robotics demand

• Other markets will be dictated by Nd by-

product supply, causing increasing 

surpluses for many elements, especially 

LREEs

• Er and Lu markets could grow faster than 

available supply based on the neodymium 

rule: not sustainable
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“There will be winners and losers, but overall  
most metals markets will benefit from 
change”
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The geopolitics of mined commodities will increase as our 
dependency on them vs. hydrocarbons increases: what role does/can 
Brazil play?

Source: EveryCRSReport.com 

Brazil

US import reliance for critical raw materials by source country
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Brazil has production and resources of other metals that will be 
important for a low-carbon world

Source: Roskill
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Como a Roskill pode lhe ajudar?
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visit us at www.roskill.com

• Roskill has been serving customers 
• in more than 100 countries
• for more than 90 years

• We deliver:
• independent data and analysis
• from local research, 
• made by locals and by a dedicated and 

experienced team in London
• with knowledge along the value chain 

• Focused in “technology materials”, industrial 
minerals and steel alloys

• Focused in market and cost competitiveness
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• Roskill has a range of research reports aligned to:

• Batteries, EV raw materials, Copper & technology 

metals

• Industrial minerals & chemicals and steel alloys 

• Analysis of production, consumption, costs, trade & 

prices

• Detailed information on processing & end-uses 

• Ten-year forecasts for supply, demand & prices

• Quarterly updates 

• Access to the Roskill team for market questions

Publications Cobalt 
Copper
Gallium
Graphite 
Indium
Lithium 
Magnesium Metal
Manganese
Nickel
Nickel Sulphate
Niobium
Rare Earths
Rhenium
Tantalum
Tin
Titanium Metal
Tungsten
Vanadium etc.

https://roskill.com/market-report/cobalt/
https://roskill.com/market-report/copper-demand-to-2035/
https://roskill.com/market-report/gallium/
https://roskill.com/market-report/natural-synthetic-graphite/
https://roskill.com/market-report/indium/
https://roskill.com/market-report/lithium/
https://roskill.com/market-report/magnesium-metal/
https://roskill.com/market-report/manganese/
https://roskill.com/market-report/nickel/
https://roskill.com/market-report/nickel-sulphate/
https://roskill.com/market-report/niobium/
https://roskill.com/market-report/rare-earths/
https://roskill.com/market-report/rhenium/
https://roskill.com/market-report/tantalum/
https://roskill.com/market-report/tin/
https://roskill.com/market-report/titanium-metal/
https://roskill.com/market-report/tungsten/
https://roskill.com/market-report/vanadium/
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Publications •Activated Carbon
•Antimony
•Bentonite
•Boron
•Calcium Carbonate
•Chromium
•Fluorspar
•Gypsum and Anhydrite
•Iodine
•Kaolin
•Magnesium Compounds
•Metallurgical Bauxite & Alumina
•Molybdenum
•Non-metallurgical Bauxite & Alumina
•Petroleum Coke
•Salt
•Silicon & Ferrosilicon
•Soda Ash
•Talc
•Titanium Minerals
•Ultralightweight Aggregates
•Zirconium Concentrate

•Zirconium Oxide

https://roskill.com/market-report/activated-carbon/
https://roskill.com/market-report/antimony/
https://roskill.com/market-report/bentonite/
https://roskill.com/market-report/boron/
https://roskill.com/market-report/ground-precipitated-calcium-carbonate/
https://roskill.com/market-report/chromium/
https://roskill.com/market-report/fluorspar/
https://roskill.com/market-report/gypsum-and-anhydrite/
https://roskill.com/market-report/iodine/
https://roskill.com/market-report/kaolin/
https://roskill.com/market-report/magnesium-compounds/
https://roskill.com/market-report/metallurgical-bauxite-alumina/
https://roskill.com/market-report/molybdenum/
https://roskill.com/market-report/non-metallurgical-bauxite-alumina/
https://roskill.com/market-report/petroleum-coke/
https://roskill.com/market-report/salt/
https://roskill.com/market-report/silicon-ferrosilicon/
https://roskill.com/market-report/soda-ash/
https://roskill.com/market-report/talc/
https://roskill.com/market-report/titanium-minerals/
https://roskill.com/market-report/ultralightweight-aggregates/
https://roskill.com/market-report/zirconium-concentrate/
https://roskill.com/market-report/zirconium-oxide/
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Source: Roskill – Lithium Cost Model Service

1 Royalties based off a lithium carbonate price of US$14,300/t and spodumene concentrate (6% Li2O) price of US$950/t. 

Cost structure of lithium supply in 20191
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Consulting 

Capacity

Vanadium pentoxide (>99%) tpy

Titanium dioxide (95%) tpy

Pig iron tpy

Project parameters

Location n/a

Status n/a

Mining rate tpy

Concentrate rate tpy

Mine life years

Stage 1 duration years

Stage 1 capacity rate % of cumulative capacity

Country statistics

Ease of doing business rank country rank

Quality of port infrastrucure 1 (low) to 7 (high)

Profit tax % of commercial profits

Total Capex

Stage 1 including EPCM/contingency real 2017 US$M

Stage 2 real 2017 US$M

Cost of production

Cost per tonne of ore processed real 2017 US$/t

Vanadium pentoxide (>99%), from 2015 FS real 2017 US$/t

Titanium dioxide (95%), from 2015 FS real 2017 US$/t

Pig iron, from 2015 FS real 2017 US$/t
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$137
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$142

$5,578
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Mount Peake (TNG)
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Northern Territory, Australia

17

4

56%

Revised feasibility study published in November 2017; environmental approval received in January 2018, now seeking mining approval

Vanadium share of revenue

Vanadium project size

Capex intensity (total project spend, incl. other products)

IRR (Feb 2016/2017 prices)Project stage

Country business environment

V2O5 resource grade

Market assessments

Mapping out supply chains 

and offtake structures

Tracking material flows and 

assessing market size and 

segmentation

Strategic analysis

Identifying risks, and 

opportunities, and bottlenecks

Highlighting profit margins, 

bottlenecks, and market 

drivers

Deep-dive rankings

Assessment of individual 

suppliers and operations

Review of costs, mineralogy, 

political and logistical risks, 

and investability

Cost studies

Modelling of existing and new 

sources of supply

Focused on specific sub-sectors of 

the market
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Events
• Industry conferences in 2019 / 20 focussed 

on:

• Salt

• Tantalum

• Batteries and batteries raw materials

• Lithium 
“On the Road” events in 2019 / 20:

• Cape Town

• Santiago

• London

• Tokyo 

• More to be announced…

https://roskill.com/events/
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Register in our website to receive -
free Weekly News Round-Up 

https://roskill.com/newsletter/

https://roskill.com/newsletter/
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+44 20 8417 0087
Contact webpage

Brasil e América Latina:

Márcio Goto - São Paulo, SP
marcio@roskill.com

Celular/ WhatsApp:
+11 99 726 4466

Fixo:
+11 4380 9982

https://roskill.com/

Obrigado! 
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