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The auto industry is at a turning point. As the Internal Combustion Engine (ICE) age slowly gives way to
the next generation of automobiles, we expect to see a material impact on the demand for new metals
utilised in batteries of electric vehicles (EV). The dangerous rise of carbon emissions coupled with greater
energy efficiency driven by the evolution of battery technology is building momentum towards acceptance
of EVs globally.

There is no doubt that the proliferation of EVs will be closely tied to the initiatives and support provided by
governments across the world as they rely heavily on supplementary grid infrastructure. Macroeconomic
factors such as the price of oil will also have a role to play in the continued growth of EVs.

Until the total cost of owning an EV remains greater than a conventional vehicle due to higher battery costs,
we expect government support to play a key role in the shift towards EVs. The adoption of initiatives in
support of EVs by governments across US, China and EU are sending clear signals to automakers who
are starting to shift production lines in the direction of electrification. To name a few:

* Norway has led the surge by committing to end the sale of gas and diesel vehicles by 2025, followed
by India in 2030 and Britain and France in 2040.

e California’s zero-emissions vehicle programme is by itself a policy that would grant support for greater
demand of EVs in the US.

e China’s government issued a New Energy Vehicle (NEV) credit mandate that takes effect this year,
setting out a minimum requirement for the car industry for production of new energy vehicles with
some flexibility offered through a credit trading mechanism.

Figure 1: Investment announcements for EV infrastructure development in selected countries
(Billion USD)
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Source: International Energy Agency (IEA), WisdomTree, data available as of close 28 June 2018
Mass adoption of EVs begins to unfold

In 2017 sales of global passenger EVs surpassed the 1-million-unit mark, posting a 54% increase over

the year before,1 higher than the previous annual growth rate of 38% in 2016. China accounted for nearly
50% of global sales of EVs, representing a market share of 2.2% in 2017. The International Energy Agency
(IEA) has doubled its central forecast for EVs, raising its 2030 EV fleet size estimate to 58mn from 23mn.

Closely mirroring the growth of charging infrastructure, sales of pure Battery Electric Vehicles (BEVS) were
up 63% leading the pack, ahead of Plug-in Hybrid Electric Vehicles (PHEVS) that rose 40% in 2017. BEVs
are powered solely by an electric motor, using electricity stored in an on-board battery, that needs to be
charged regularly. In contrast, PHEVs are powered by a combination of an electric motor and an ICE that
are designed to work in unison or separately.

The on-board battery can be charged from the grid, while the ICE supports the electric motor when higher
operating power is required, or the battery’s power is low. BEVs are known to have the highest efficiency
and have the great environmental benefits when powered by electricity from renewable sources.

Figure 2: Global Electric Passenger Vehicle Market (Million vehicles)
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Source: International Energy Agency, WisdomTree, data available as of close 27 June 2018
Adoption of EVs stoking demand for metals

The rising pace of EV adoption is paving the way for increased demand for new metals such as nickel,
lithium, cobalt, copper and aluminium. Lithium-ion batteries comprise a family of battery chemistries
that employ various combinations of anode and cathode materials. The lithium-ion technologies can be
compared along six dimensions: cost, safety, specific power, specific energy, performance and life-span.
Currently the lithium Nickel-Manganese-Cobalt (NMC) is the maost prominent technology for automotive
applications. Rapid technology advances in battery chemistry is shifting to a higher proportion of nickel.
While the NMC battery typically contained equal portions (1-1-1) of nickel, manganese and cobalt, the
optimal ratio is now considered to be (8-1-1), thereby demanding higher percentage of nickel. This
combination has provided the added advantage of lower costs and higher energy densities, although it
comes at the cost of lower voltage.

Figure 3: Battery chemistry favours more nickel and less cobalt
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Source: Vale, WisdomTree, data available as of close 27 June 2018, Lithium Battery abbreviations: NCM-
Nickel Manganese Cobalt ; NCA- Nickel Cobalt Aluminium ; LCO- Lithium cobalt ; LFP — Lithium iron
phosphate

While demand for nickel, cobalt and lithium is projected to rise, more traditional commodities such as
copper and aluminium are poised to benefit from burgeoning EV industry. Aluminium, known for its light
weight, helps reduce the weight of the vehicle considerably in comparison to steel. The decrease in the car’s
total weight will reduce its energy consumption by nearly 8%, thereby improving its energy efficiency. An
average electric car requires 80 to 90 kilograms of copper compared to the 25 kilograms for a conventional
passenger car. Copper demand has been forecasted to witness a nine-fold increase from EVs2. The
potential rise in demand stems from the elevated levels of copper windings in EVs compared to the ICE
and growing infrastructure requirements.

1 Source: International Energy Agency 2018

2 Source: The International Copper Association
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Important Risks Related to this Article

Informations importantes

Communications commerciales publiées dans |Y4aEspace économique européen (« EEE »)Ce
document est publié et approuvé par WisdomTree Ireland Limited, une société autorisée et réglementée
par la Central Bank of Ireland.

Communications commerciales émises dans des juridictions en dehors de I“4aEEECe document est
publié et approuvé par WisdomTree UK Limited, une société autorisée et réglementée par la Financial
Conduct Authority du Royaume-Uni.

WisdomTree Ireland Limited et WisdomTree UK Limited sont toutes les deux désignées comme « Wis-
domTree » (le cas échéant). Notre Politique sur les conflits d%intéréts et notre Inventaire sont disponibles
sur demande.

Réservé aux clients professionnels uniquement. Les informations figurant dans ce document sont
fournies atitre informatif et ne constituent pas une ore de vente, ou une sollicitation dvsore d¥%achat
de titres ou d%actions. Ce document ne doit pas étre utilisé comme fondement d%une décision
d¥%investissement. La valeur des investissements peut fluctuer et vous étes susceptible de perte
tout ou partie du montant investi. La performance passée ne constitue pas nécessairement une
indication des performances futures. Toute décision d¥investissement doit étre fondée sur les
informations figurant dans le prospectus approprié et sur des conseils indépendants en matiére
dvinvestissement, fiscaux et juridiques.

L¥application des réglementations et lois fiscales peut souvent conduire a des interprétations diérentes.
Tous les points de vue ou opinions exprimés dans cette communication représentent les points de vue de
WisdomTree et ne doivent pas étre interprétés comme des conseils réglementaires, fiscaux ou juridiques.
WisdomTree ne donne aucune garantie ou représentation quant a I'exactitude des vues ou opinions
exprimées dans cette communication. Toute décision d'investissement doit étre fondée sur les informations
contenues dans le prospectus approprié et aprés avoir sollicité des conseils indépendants en matiére
d'investissement, fiscaux et juridiques. Ce document n¥est pas et ne doit en aucun cas étre interprété
comme une publicité ou une ore publique d¥actions ou de titres aux Etats-Unis ou dans toute province

ou tout territoire des Etats-Unis. L¥introduction, la transmission et la distribution (directes ou indirectes) de
[v4original ou d¥aune copie de ce document sont interdites aux Etats-Unis.

Bien que WisdomTree s¥aeorce dvaassurer [Ysexactitude du contenu de ce document, WisdomTree ne peut en
garantir [Vsexactitude. Les fournisseurs de données tiers sollicités pour obtenir les informations contenues
dans le présent document ne donnent aucune garantie ou représentation de quelque sorte en rapport avec

ces données. Lorsque WisdomTree exprime ses propres opinions concernant le produit ou 1%activité du
marché, ces opinions sont susceptibles de changer. WisdomTree, ses ailiés et leurs dirigeants, directeurs,
partenaires ou employés respectifs déclinent toute responsabilité pour toute perte directe ou indirecte
découlant de |vautilisation de ce document ou de son contenu.
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