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Rapid demand growth returns after slow 2020

DATA: CRU.
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Demand increased by 

32 kt in 2021, compared 

to 51 kt from 2015-20
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Rapid demand growth returns after slow 2020
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EVs became the largest end use sector for the first time in 2021

DATA: CRU.
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Overview of the cobalt market

Global EV sales reached new highs in 2021 with China ahead

DATA: CRU. NEV refers to battery-electric and plug-in hybrid vehicles. LDV (light duty vehicle) data presented, not including HDV and Buses. * JKT = Japan, Korea & Taiwan, China.
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Cobalt remains a critical component of EV batteries

China Europe USA

Top 10 models in 2021 Cathode chemistry

Hongguang mini EV LFP & NMC

BYD Qin EV LFP

Tesla China Model Y LFP, NMC 811, NCMA

Tesla China Model 3 LFP, NMC 811, NCMA

BYD Han EV LFP

BYD Song Plus LFP

LiXiang One NMC

Cherry eQ LFP & NMC

CCAG Benben EV LFP

GAC Aion S NMC

Top 10 models in 2021 Cathode chemistry

Tesla Model 3 NCA & LFP

Renault Zoe NMC 721

VW ID.3 NMC 721

VW ID.4 NMC 721

Kia eNiro NMC 622

Ford Kuga PHEV NMC 532

Fiat 500 Electric NMC 622

Skoda Enyaq iV NMC 721

Hyundai Kona Electric NMC 622 / NCMA

Volvo XC40 PHEV NMC 532

Top 10 models in 2021 Cathode chemistry

Tesla Model Y NCA & NCMA

Tesla Model 3 NCA & LFP

Mustang Mach-E NMC 811

Chevy Bolt NMC 721

VW ID.4 NMC 721

Nissan Leaf NMC 532

Audi E-tron NMC 622

Porsche Taycan NMC 622

Tesla Model S NCA

Hyundai Kona Electric NMC 622 / NCMA

Cathode chemistry trends are key for the cobalt outlooké
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Cobalt remains a critical component of EV batteries

China Europe USA

Top 10 models in 2021 Cathode chemistry
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Fiat 500 Electric NMC 622

Skoda Enyaq iV NMC 721

Hyundai Kona Electric NMC 622 / NCMA

Volvo XC40 PHEV NMC 532

Top 10 models in 2021 Cathode chemistry

Tesla Model Y NCA & NCMA

Tesla Model 3 NCA & LFP

Mustang Mach-E NMC 811

Chevy Bolt NMC 721

VW ID.4 NMC 721

Nissan Leaf NMC 532

Audi E-tron NMC 622

Porsche Taycan NMC 622

Tesla Model S NCA

Hyundai Kona Electric NMC 622 / NCMA

NMC, NCMA & NCA dominate the major models
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Cobalt remains a critical component of EV batteries

China Europe USA
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Hyundai Kona Electric NMC 622 / NCMA

Volvo XC40 PHEV NMC 532

Top 10 models in 2021 Cathode chemistry

Tesla Model Y NCA & NCMA

Tesla Model 3 NCA & LFP

Mustang Mach-E NMC 811

Chevy Bolt NMC 721

VW ID.4 NMC 721

Nissan Leaf NMC 532

Audi E-tron NMC 622

Porsche Taycan NMC 622

Tesla Model S NCA

Hyundai Kona Electric NMC 622 / NCMA

LFP has increased share in China but is currently limited in other regions
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Three quarters of EV battery demand for cobalt-containing chemistries in 2021 

DATA: CRU. Note: * High nickel chemistries include NMC721, NMC811 and NCMA; medium nickel chemistries include NMC532 and NMC622.
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Mined supply returned to growth in 2021 with the DRC leading the way

DATA: CRU. Note: * Domestic mined supply as feed for HPAL capacity.
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Overview of the cobalt market

Supply chain bottlenecks slowed volumes and lifted hydroxide payables

DATA: CRU, S&P Global, Drewry World Container Index.
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High payables weighed on Chinese metal margins

DATA: CRU, market participants.
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Strong demand and ongoing tight market conditions saw prices double through 2021

DATA: CRU Price Assessments. Note: * EU Co 99.8% min (ex. works).
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Sulphate premium to remain a feature of the market

DATA: CRU Price Assessments. Note: * EU Co 99.8% min (ex. works); Co sulphate 20.5% (China 100%-Co basis).
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Robust outlook with rising importance of EV batteries

50

Further supply investment still 

required to prevent wide 

deficits in medium to long term

Supply chain constraints now 

expected to persist

Cobalt to remain a critical 

battery raw material

Prices to remain elevated to 

maintain supply side 

investment momentum

Supply keeping pace in short 

term but will lag demand in 

medium term

70% of medium term growth 

from EVs. Total demand to 

exceed 300 kt
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Overview of 2021
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Chinaôs SRB stockpiled

a further 3 kt in addition

to the 2 kt in 2020 Q3

Under pressure Chinese

metal producers started

to reduce output

Covid-19 restrictions 

slow South African 

logistics

EGC released their

ñResponsible Sourcing

Standardò document

Metal prices rose by 

$9/lb through the quarter

Chinese NEV sales

in 2021 H1 eclipsed 2020

CATL invested in

Kisanfu project

Glencore announced

Mutanda restart and

started processing

stockpiles

PT Lygend started ahead 

of schedule; new HPAL 

capacity announced by 

Huafei

Period of destocking and 

weak spot market activity 

ïprices softened by $4/lb

CMOC announced

major expansion at 

Tenke Fungurume in 

the DRC

Limited progress for 

the EGC and no clear 

impact on market 

conditions

Civil unrest in South 

Africa caused further 

logistical delays; global 

constraints worsened 

and container rate 

increases accelerated

Improved demand and 

spot market activity 

lifted prices by $3/lb

Aerospace sector 

started to recover and 

cobalt purchasing 

increased

PT Lygend announced

doubling of HPAL

capacity in Indonesia

Wuxi Exchange

metal stocks continued

to decline with limited

domestic output

Demand strong during

contract negotiations.

Prices saw a Q4 surge,

ending the year at 

$32/lb

Q1 Q2 Q3 Q4



Pioneering a digital passport 

for green and responsible 

electromobility

Wouter Ghyoot, CI 

conference, 17 May 2022

GBA

BATTERY

PASSPORT



The Battery Passport will have 3 functions to support 

sustainable development

Validate and track progress 

towards achieving pathway 

towards a "sustainable" and 

"responsible" battery

Progress Tracking & 

Validation

Create framework for benchmarking of 

single batteries along ESG criteria by 

identifying best and worst in class as 

well as providing minimum acceptable 

standard for a "sustainable" and 

"responsible" battery

Benchmarking & Standard 

Setting

Provide transparency of 

practices and impact of the 

battery along the value chain to 

all relevant stakeholders in the 

battery value chain 

Transparency



The Battery Passport will measure ESG performance and progress in an 

understandable way

PRODUCT 

PERFORMANCE:

INDUSTRY 

PERFORMANCE:

ESG 

performance 

e.g., GHG, 

provenance

Industry practice 

improves over 

time

Consumer

Government

NGOs

OEMs

Supply Chain 

Participant

Detailed 

information 

by relevant 

KPI per 

battery

Overarching 

battery 

information

GBA Platform

Digital Twins 
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Battery Passport as a Digital Twin concept

Data starts to be collected before the real battery even exists

BATTERY LIFECYCLE
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Today 90+ organizations already support the GBA

NGOs, foundations, associations Technology & Services

Supported by

Public + International

Organizations

In collaboration with

Industry and business

Prof. Michael 

Posner

Jane Nelson

Prof. Lin 

Boqiang

Prof. Dorothée 

Baumann-Pauly

Knowledge partners



GBA BATTERY PASSPORT

Driving Sustainability!

globalbattery.org



Entering a New Epoch -
>ɐǩǍȺʌẏɾ ɅǸǍɶ ʌǸɶɃ ɐʔʌȺɐɐȶ ǍɅǱ ǩǸʳɐɅǱ

Cobalt Institute Conference 2022
Hyatt Regency 
Zurich, Switzerland 
17 May 2022
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2021 heralded the start of a new era in the automotive industry with 
record EV sales number and an influx of new models on the horizon

© Benchmark Mineral Intelligence 2022
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2020 2021 2022

Global EV sales Jan 2020 -Mar 2022 Chinese cell production (GWh) Jan 2020 -Mar 2022

2020 2021 2022



Supply side of the market failed to keep pace with battery demand 
growth, exacerbated by persistent supply chain bottlenecks

© Benchmark Mineral Intelligence 2022
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Cobalt prices experienced a prolonged rally as the market was pushed 
into deficit ṾCOVID lockdowns in China now starting to impact 
sentiment

© Benchmark Mineral Intelligence 2022
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Benchmark cobalt prices Percentage increase in critical battery raw materials 
costs since Jan 2020
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Despite efforts to reduce cobalt intensity, batteries will remain the key demand 
driver

Cobalt density set to decrease by 54% by 2030 yet 
demand up 1.4x
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