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Back from The Cobalt Conference which t
city of Honk Kong, and once again provi
wor ki ng, | ooking at the | atest developnm
knowl edge of the cobalt market.

Two key takeaways: cobalt is stildl ridi
an essenti al mat er i al for the energy tr
| mpr ovement of safety and stability of
as an irreplaceable resourtechmoboolggr ak
plications such as renewable energy st
printing, superall oys, catalysts and ar
ers for technological I nnovation and th
al so saw and heard throughout the conf e
was to consider new ways of sustainabl e
cling of cobalt to fit within the circu
The 2019 conference was | argely focused
session dedicated to this topic. But p a
to recehared fiimrfsar mati on about the gl obal
mi ni ng, t he African vi siioom nieoga fcaocbtaolrti,e
cobalt market i n China and the DRC coba
|l ssues which are summarized in the foll

take this opportunity to remind you
| take place i n Madrid (Spain) from
ward to your attendance at this key 1ind
|1

fo ow soon on www.cobaltinstitute.org.
Would you |i ke to present a paper at Tt
Madr i Pil®ase coao: acit us ail

Il f you would I|Ii ke to propose an article
zi npel,ease contact L he ecitdc gt
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SESSI ON 1 ( MAY 15)

During the opening remarks the President of tF
hard work conducted by the ClI to protect marke
|l atory i mplementation through sustai nreadbgiel igoi -
ence. I n this respect, he also said th@etot he |
association for all matters relating to cobalt

STABI LI SI NG COBALT. HOW NEW SUPPLY LI QUI DI TY (¢
BI'LITY

George Heppel, -Gemalor, Abhiatd lyistm & Battery Mark
presentation whi ch-2l0ddk ed biadntto ptrhee2®bdm and
bottlenecks that caused t hids.debpe nalennac ehiogh ltihgf
stressing that by 2020 around three quarters o

(oo [©)

The premise of this year’s presentation

* The “triple whammy” that hit the cobalt market between 2016 and 2018
* How three distinct supply chain bottlenecks caused this...

 ...and why they are unlikely to reappear in the mid-term....

+ ...but significant risks continue to exist.

“The world needs a new cobalt metal refinery!”

DRC SUPPLY CHAI N
Paul Mabol i a, representing the DRC Ministry of

the DRC focusing on three main areas: the | eg
and perspectives and the challenges that face
country. He al so talked about investments oppo

COBALT OPPORTUNI T-SE3 REGCKRUBEEB

Deep sea mining has becoming a hot topic of in
focused -oma dreregpul e extraction, delivered a pre
tenti al t hsaeta tmaen gdaeneeps e nodul es represent for
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met als fundament al for EV devel opment. He al :
marine sourced cobalt within the next decade.

NORNI GSBISTAI NABLE COBALT SUPPLI ER

Al ex Khodov, principal nickel and cobalt Analy
i ssues of cobalt suppl & chHoeb atlal kperdo daubcotust aNodr np
and its environment al i mprovement s.

Nornickel — Key Global Cobalt Supplier

\;ﬁik )
= ‘

- S ——
Cobalt Cut Cathodes Cobalt Hydroxide
#8 Global Metal Producer Leading Non-DRC Supplier
Kola Division Kola Division
Cobalt Refinery Cobalt Refinery
Cobalt Sulfate

Leading European Supplier

Harjavalta Nickel and
Cobalt Refinery

) ~m—

COBALT: PERSPECTI VES ON FUTURE RESOURCE SUPPLY

Dr Richard Herrington from The Natur al Hi st or
view of the research project CoG3 (Cobalt: Ge
cused on understanding the natural behaviour
vel oping and applying new bioprocessing strat:
thesis of targeted product s. He also introduc

studying the recovery and production of cobal't
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Cobalt: Geology, Geomicrobiology, Geometallurgy

Cobalt: perspectives on
future resource supply
Richard Herrington,

The CoG3 Research Team

http://www.nhm.ac.uk/our-science/our-
work/sustainability/cog3-cobalt-project.html

Cobalt Conference, Hong Kong 15™ May 2019

COBALT PRODUCTI ON COSTS AND THE FACTORS DRI VI N

Cobalt wildl continue t-oompl hyt aerkieggs rtoe chnaol dgy
manager for mining research and cost modelling
noted that the outlook for cobalt demand r emai
stock need to grow significantly as the marke
eventually, and also new refined capacity wil
mand.

SHARI NG AND NWIWN TH THE WORLD. DEVELOPMENT STAT
THE COBALT MARKET I N CHI NA

ZFF . :
Antaike EV-very important cobalt consumption sector
China EV production situation China EV installed lithium battery by cathode material
N 1 GWH Total installed capaaty LMD = Others
000 | Uit  Toeal installed capacity LFP  Toeal installed cagacity NCM

=EV Passenger = Plug-in Passenger mEV Bus = EV Special = Plug-in Bus

g =

\\\\\\\\\\\\\\ S
100.000 \é‘e"e"'ﬂ‘@‘é‘?w“zﬁo“&‘&‘@«é
Ni Co &Li Consumption in China EV
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o
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In 2018, there was 56.37GWH of lithium baﬂery installed into NEV in 2,000

China, up by 67.7% YOY and in which there was 33.54GWH of ternary 1500
batteries (NCM and NCA), accounting for 59.5%. oo I I I I
Source: Antaike . .

\\\\\\\\\\\\\\\
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Joy Kong, anal yst at Beijing Antaike I nformat
balt market in China. -Slbe biaghlirgesearehathel i
field. The presentation also | ooked at the gl
di fferentials that are seen in the Chinese mar
THE LME COBALT CONTRACT

Hugo Brodie, from the office of the London Met
on the role of cobalt in the booming EV indus
cobal't contracts available on the LME and it:
plan of action. He offered the audience the o]
j ect.

| Cobalt market continues to grow rapidly

Electric vehicles (EV) boom forecast to double present demand by 2030

Future demand for cobalt (kt Co)

300

‘000 mt

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
mBase EV mOtherLIB = Other battery = Other sectors

Source: Roskill International

©LME

An HKEX Company 5

COBALT AND THE RI SE OF THE LI THI UM I ON BATTER"

Caspar Rawles, analyst at Benchmark Miner al [
umi on battery megafactories; he noted that t h
the volumes of <critical raw mater@ adesmaredua m a
ply and the role of cobalt in the i ncreasing ¢
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SESSI ON 2 ( MAY 16)

ESTABLI SHI NG THE COBALT | NDUSTRY RESPONSI BLE A

Al ice Valvodova, Head of Advisory, Knowl edge &
second day of The Cobalt Conference with a pre
the CIRAF initiative, the Cobalt I ndustry Resp:«

@ Cobalt CIRAE ¥ mvmwe,,

Institute

The Framework is designed to be applied at _ .
Risk Categories Risk Areas
a global level

It provides a management framework: 1. Environment *  Airf water / soil environmental
impacts
1. For identifying risks linked to both *  Biodiversity impacts
production and sourcing from high-risk 2. Occupational Health and Safety OHS and working conditionssiz
countries as well as not operating in or (OHS)sts:

sourcing from high-risk countries.
3. Human Rights (as defined in Annex I + Conflict and corruption

2. To respond to and manage 4 risk of the OECD DDG) *  Human rights impacts
. . +  Child labour
categories and 9 risk areas.
4. Community +  ASM
Livelihoods

Resettlement
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in January 2019 which aims to enabl e member <co
ally, to conduct enhanced risk management i n
standards focused on the responsible sourcing
guirements and outlined the progress achieved
tion.

SUSTAI NABLE MI NI NG

The Tenke Fungurume mine, owned and operated |
copper belt region of southeastern Democratic
tainable mining. Mar k Har di n, Director of Envi
Mol ybdenum Company, -basxegldaiamad yshe rciosnklucted by
to identify materi al i ssues including safety,
tal stewardship, human rights and | abor practi
-practice frameworks being used to help manage
CMOC has incorporated the CIRAF framework into
ship as part of i1ts 2018 Environment, Social a

g Civar o g Oapa raees )~ ||

Assuring sustainable production  Assuring alignment with GIIP frameworks
GORPORATEIntegrity CORPORATEintegrity

Assurance Statement

Staterment - Product control and custody st TIM

[The maragerment of Tenke Fungunsme Mg 5.4 (TFM). asked Corporste biegety Lid. 15 revew product
cortrt s procedures ot he TFM concession in the Democrss: Reputikc of Congo (DRC) and 1o
peovide m?:::'m the q:l‘omm et ! The CMOC Envirenmental Social and Governance (ESG) Report for 2018, has been prepared by the management of China

Molybdenum Co., Ltd.(CMOC) who are responsible for the collection and presentation of this information.

A (TFM), and cobait mine in southeastern
mmmmucm ummm duty of care in product

Stewardship
Suppdy chain. Scope
TEM i P— " - Corporate Integrity Ltd., in with CMOC 11 . was asked to perform:
o seils only minerals that and that
% bl by 1k s . Voo prisvorses s Ao it b S o4 A I o In rek MO
woloel by gverassent il e TS e - 1 review of policies and systems in place at the cmo_c s international operations in relation to OMOL's
does mummlu oF process are from sy offser source. TEM maintaing & system 1o track commitment to align with ICMM Principles for Sustainable Development in the mining and metals industry
the copper and cobalt products produced af is operations through the points of transfer, snd and ICMM Position Statements. The oDEnt»ons(onrequth.; review were:
mmmmrummmxmmmo«um .
o Tenke Fungurume Mini mgon rations in the Democratic Republic of Congo;
TFM continues Principles of *  Northparkes operatios
Mmmwm kswerporution of iase Prineipies I o reflveiion of our §
ining operation and »  Niobras and Copebras operations in Bragil; and

mmummmmrmmmyxmnm s that seek i nt to t tions.
stimination of child labor, farced lbor and violations of human rights. = Corporate activities relevant to the above operations.
Due 1o thess in managing TFM: N
,ﬂm,w chatn, mxvs Hmem““ company’s m! 2. Areview of statements in relation to |.M above operations made in the CMOC ESG Report covering the 2018

control and custody procedives.” reporting year including reporting against GRI Standards,

This involved selective reviews of documents, interviews, site visits to all of the above operations, interviews with the
(O depraach invobved of the Global Team and ions with the CMOC Board
Inferviaws with relavant personnel ot ihe sie

» ot . cus [ '
of the 10 Principles. Ky Findings

o
. ;‘-‘W ::m“:m:w:u . g snd . ol - Based on our review, its scope and limitations, nothing has come to our attention which causes us to believe:
Irncking of prosduct from B mine CONCEISiN area “ " +  That the policies and systems in place at the international operations are not in alignment with the ICMM
o Finginga: principles for sustainable development in the mining and metals industry and ICMM Position Statements.
e oo o s e oz and Eriitionn, othing has come 15 our o et pravents us from #  That the information reported relating to the international operations in the CMOC ESG Report for 2018 and
conchuding that TEM s assertions in the abave statement are comact the i have been ¥ misstated,

Additional value offered by CIRAF
+ Collective rather than independent external assurance of sustainable production
+ Effective benchmarking of multiple frameworks
» Focus on assuring legal/industrial production (i.e. most ASM is illegal in the DRC)
« Positioning for preferred market access — higher prices
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THE COMPLI ANCE LANDSCAPE OF THE DOWNSTREAM CON

Jared Connor s, Senior Subject Matter Expert, (
ance, tal ked about the i mportance of sustaina
chains. He outlined the compliance requiremen
stream users of cobalt material s; he also addr
tory topics such as responsible sourcing, corp
management regulations, among ot hers.

The second day of The Cobalt Conference al so i
tainability covered through a wide range of pr

VI SI ON FOR SUSTAI NABILI'TY I N THE COBALT | NDUST

Guy Ethier from Umicore and Chair of the Cobal
the core position of sustainability on the wor
|l nstitute with regard to support the industry
strated codbmtini buti on to sustainable devel opmen

Cobalt sustainability profiles & Circular Economy themes

~N
(_,R Biotech & Medicine -

bioeconomy, health & well-being Alloys & Magnets -
| transport, renewable energy,
“i decarbonisation
DT Medicine s
T Health Alloys K ,\\
g

recover cobalt materials at
Recharpeabe CO Magnets good (high) recycling rates
Batteries & mwgpem Cobalt g (which vary by sector).

Electronics - &
’,v" Catalysts
lad

mobility,
EVs / HEVs,

Catalysts - fuels quality, clean
air initiatives, climate change

It is economically viable to

energy storage
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COBALT: POWERI NG SUSTAI NABLE DEVELOPMENT

James Nichol son, Head of Corpor-&t ebRés Bansiebliy
(GBA), expd agmneld GftBAest abl i shing a sustainabl e
carbonizatio® ehetbhge wondl dransport systems. H
I nviting al/l participants in the battery valu
ment of this market sector.

APPLYI NG THE AFRI CA MI NI NG VI SI ON AND KPI S I N

Cobal't has a | eading role in the 4th industr
achieve a greener economy. Cl audi n-eUnSitgam Nfarta
Conference on Trade and Devel opment (UNCTAD) ,
the Africa Mining Vision, the continental fra
and to enhancéds tehceo ncoomitci ndeentel opment , transfo
During her presentation, she also highlighted
Africa and the cobalt industry.
MAIN POINT

As Cobalt is the anchor mineral for
greening the economy, the whole
value chain around the Cobalt must

be inclusive
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DEVELOPI NG THE SUSTAI NABI'LI'TY PROGRAMME FOR C

Carloynne Pettit, REACH & Sustainability Manag
the con® esesigieon on sustainability,d devetl @aipraltl
programme for cobalt focused on responsi bl e s
tainability themes such as <c¢climate <change, (
among others projects, and the role of cobalt

OVERVIEW - SUSTAINABILITY PROGRAMME FOR COBALT

O . ( CE Policv )( cm; ~ Rec

Responsible Sourcing Sustainability Themes Battery Value Chain

CIRAF - Cobalt Industry Responsible EBA - EU Battery Alliance

Assessment Framework GBA - Global Battery Alliance

CRM - Critical Raw Materials RBC - Responsible Battery Coalition

LCM - Life Cycle Management CRMs4EV - IEA project on critical raw

CE - Circular Economy materials for electric vehicles

www.cobaltinstitute.org @
The ClI would |Ii ke to thank the speakers for t

ference so successful

o 46 s
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