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This is a guest blog written by experts at Wood Mackenzie.

It's been four years since the Paris Agreement was negotiated, yet global emissions have continued to rise
each year. To achieve the agreed 2 °C goal, global emissions need to peak as soon as possible and trend
towards net-zero by 2070.

Major cities around the world have seen significant falls in greenhouse gasses in recent weeks as the coro-
navirus affects work, travel and industrial activity. As a consequence, many countries will unintentionally
experience lower emissions this year. After the global financial crisis in 2009, emissions rapidly rebounded
with stimulus spending that boosted fossil fuel use. So how governments stimulate their economies

once this pandemic eases will significantly impact future emissions. Sustained investment in renewable
technologies is required now to reduce emissions over the longer term.

Roughly one-third of today's greenhouse gas emissions come from the burning of fuel for road, air, rail and
marine transport. This is the largest sector for emissions, more than even power, but battery technology
has made both these sectors' emissions easier to abate. In contrast to industrial sectors like steel and
cement, cost-competitive low-carbon technologies already exist for transport and power, and both rely
upon batteries. Is the battery value chain ready to support the decarbonisation of these sectors?

Under the Wood Mackenzie 2 °C pathway, emissions from the transport sector must halve before 2040.
To maintain the same level of transport connectivity, 900 million vehicles with a plug would need to be on
the road by then, making up over half of the global fleet. But in 2019, just 10 million vehicles — 2% of the
fleet were electric. At its peak, the electric vehicle (EV) industry would need to manufacture 70 million a
year to replace internal combustion engine counterparts.

Likewise, wind and solar must generate the majority of electricity output by 2040. But generation at this
level will only be enabled by having batteries in place to store the power for when it is required.

To provide these industries with the batteries required, manufacturing capacity needs to grow 10-fold,

to just under 3,000 GWh in 2030. If all the currently planned manufacturing plants are constructed on
schedule — a big if — the industry will still only grow to around 1,800 GWh by 2030. But right now, less than
half this capacity has been financed. And that's where some fundamental issues emerge.
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Source: Wood Mackenzie. Forecasts are not an indicator of future performance and any investments are
subject to risks and uncertainties.

Take the raw materials required for battery production. The nickel industry would need to double, cobalt
supply would need to grow five times its current size while lithium would need to nearly 12 times to meet
the requisite demand. The lithium industry must add capacity equivalent to the size of the entire industry
in 2019 every year for the next decade. Meanwhile, the nickel industry alone would require over US$100
billion investment to build new capacity.

But it's not just the scale of investment required, it's the timing. Nickel is tricky — from discovery to
production, it has among the longest development timeline of any mineral. On average, it takes almost a
decade for an asset to go through all the study stages, construction and ramp-up to reach full production.
Very few new lithium brine projects have been brought into production in recent years, and those that were
experienced comparably long lead times.

The current rate of development of the battery sector and raw materials is not enough to support emissions
reductions in line with the 2 °C target. Indeed, based on today's investment and technologies, Wood
Mackenzie's outlook for energy markets forecasts emissions leading to 3 °C warming by the end of this
century.

To limit warming to 2 °C, faster growth of battery manufacturing is the primary requirement, but the
scarcity of raw materials drives the need for diversification of storage technologies as well. This includes
more fuel cells to complement now-dominant lithium-ion batteries. Within lithium-ion itself, nickel-intensive
chemistries must be supplemented by lower energy density cathode types like Tesla has picked for one of
its Chinese models.

In short, sufficient decarbonisation of the transport and power sectors needs long-sighted investors to
support the accelerated development of new capacity —and emerging technologies — across the battery
value chain.

Source of information is Wood Mackenzie, as of 9 April 2020.

The views expressed in this blog are those of Wood Mackenzie, any reference to “we” should be considered
the view of Wood Mackenzie and not necessarily those of WisdomTree Europe.

Wood Mackenzie, a Verisk Analytics business, is a trusted source of commercial intelligence for the world’s
natural resources sector. Wood Mackenzie empowers clients to make better strategic decisions, providing
objective analysis and advice on assets, companies and markets.
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Important Risks Related to this Article

Important Information

Marketing communications issued in the European Economic Area (“EEA”): This document has
been issued and approved by WisdomTree Ireland Limited, which is authorised and regulated by the
Central Bank of Ireland.

Marketing communications issued in jurisdictions outside of the EEA: This document has been
issued and approved by WisdomTree UK Limited, which is authorised and regulated by the United Kingdom
Financial Conduct Authority.

WisdomTree Ireland Limited and WisdomTree UK Limited are each referred to as “WisdomTree” (as
applicable). Our Conflicts of Interest Policy and Inventory are available on request.

For professional clients only. The information contained in this document is for your general
information only and is neither an oer for sale nor a solicitation of an oer to buy securities or
shares. This document should not be used as the basis for any investment decision. Investments
may go up or down in value and you may lose some or all of the amount invested. Past performance
is not necessarily a guide to future performance. Any decision to invest should be based on the
information contained in the appropriate prospectus and aer seeking independent investment, tax
and legal advice.

The application of regulations and tax laws can oen lead to a number of dierent interpretations. Any views or
opinions expressed in this communication represent the views of WisdomTree and should not be construed
as regulatory, tax or legal advice. WisdomTree makes no warranty or representation as to the accuracy of
any of the views or opinions expressed in this communication. Any decision to invest should be based on
the information contained in the appropriate prospectus and aer seeking independent investment, tax and
legal advice.

This document is not, and under no circumstances is to be construed as, an advertisement or any other
step in furtherance of a public oering of shares or securities in the United States or any province or territory
thereof. Neither this document nor any copy hereof should be taken, transmitted or distributed (directly or
indirectly) into the United States.

Although WisdomTree endeavours to ensure the accuracy of the content in this document, WisdomTree
does not warrant or guarantee its accuracy or correctness. Where WisdomTree has expressed its own
opinions related to product or market activity, these views may change. Neither WisdomTree, nor any
ailiate, nor any of their respective oicers, directors, partners, or employees accepts any liability whatsoever
for any direct or consequential loss arising from any use of this document or its contents.
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