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EV does it

Electric vehicle (EV) adoption could profoundly change our lives and the way we invest. But
the details of how, when, and where remain a work in progress.

ANY VIEWS EXPRESSED HERE ARE THOSE OF THE AUTHOR AS OF THE DATE OF PUBLICATION, ARE BASED ON AVAILABLE INFORMATION,
AND ARE SUBJECT TO CHANGE WITHOUT NOTICE. INDIVIDUAL PORTFOLIO MANAGEMENT TEAMS MAY HOLD DIFFERENT VIEWS AND MAY
MAKE DIFFERENT INVESTMENT DECISIONS FOR DIFFERENT CLIENTS. ANY FORWARD-LOOKING ESTIMATES OR STATEMENTS ARE
SUBJECT TO CHANGE AND ACTUAL RESULTS MAY VARY. CERTAIN DATA PROVIDED IS THAT OF A THIRD PARTY. WHILE DATA IS BELIEVED
TO BE RELIABLE, NO ASSURANCE IS BEING PROVIDED AS TO ITS ACCURACY OR COMPLETENESS.

As investors, we're fine with being uncertain about the future because it's part of our job to focus intently on what we don’t
know. In this spirit, a recent internal meeting of Wellington investors, representing an eclectic range of asset classes and
industry coverage (like metals and mining, automobiles, energy and power utilities), discussed and debated several
scenarios. Comparing ideas and challenging assumptions is always worthwhile and, like electric vehicles (EVs) themselves,
this is a work in progress. So with that said, here’s what we're thinking:

Adoption curves are closer to a tipping point

EVs are not a fad which can be permanently derailed by insurmountable technology or supply issues. Major global
automobile manufacturers are committed to a surge of new makes and models in the next three years. Volkswagen, for
example, is targeting 20% - 25% of total sales to be from EVs by 2025.1 Right now, debating whether this will be an S-curve
or linear adoption rate is as important as acknowledging directionality and keeping open-minded about different scenarios.

The price is almost right

Regardless of government subsidies and incentives, the pricing sweet spot for mass-market adoption needs to be less than
US$30,000 per unit. In this range, the gap closes between cost-conscious and having a conscience. The quantitative
arguments for a lower “total cost of ownership” (TCO) are then seen as a pleasant bonus, hopefully pacifying a driver’s
anxiety of being stranded in the middle of somewhere without a charging station.

Range anxiety is curable

Given the nature of most inner-city or point-to-point driving, concerns about charging stations and charging times are
solvable over time. Whether power grids are up to the task is a gut check. A station with 20 fast-charging units (capable of
powering up a vehicle in less than 10 minutes) could demand as much as six megawatts of power, which is as much as a
typical small town requires during a similar period. In terms of finding places to juice up, EVs may be a classic if we buy
them, they will build them scenario. Who “they” are is another question, although some combination of government and
private-sector funding seems plausible.

Yes, there are other challenges

Current EV batteries require cobalt, of which the world seems short for now. Newer batteries may dramatically reduce or
even eliminate this need, but getting better also requires batteries to last longer — and technology breakthroughs are not
there yet. Although US$30,000 per unit pricing works in developed markets, this is still a luxury item in massive markets
like India and China. Government intervention (which is partly happening in China) seems necessary. Modelling out when a
consumer doesn't feel threatened by the imminent arrival of something better and cheaper is a delicate balance: betting on
the wrong EV is much more expensive than choosing Betamax over VHS. With 1 billion vehicles in the world rising to 1.7
billion by 2040,2 we need to respect the sheer magnitude of this enormous and unprecedented shift. The critical takeaway
is that consumers will only respond decisively to superior alternatives when the bottom-line facts are decisively clear.

EVs are worth it

EVs are not an upgrade to existing technology, like some new app. They are a game changer with the potential to
completely disrupt a system based on fossil fuels that's been dominating personal transportation for over 100 years. With
road gasoline and road diesel (used in trucks and buses) representing over 40% of total global oil demand,3 EVs could be
the most disruptive innovation since, well, internal combustion engines. Towards the end of our meeting, the conversation
turned to peak oil and how governments will need to replace fuel tax revenues (although it's worth noting that oil demand is
not materially impacted even under the most optimistic scenarios until after 2025). And, while reducing carbon emissions
is an urgent concern for civilisation, energy crises also remain in recent memory. These motivations put our original
discussion about adoption rates and teething problems in the right perspective.
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IMPORTANT DISCLOSURE

Wellington Management Company LLP (WMC) is an independently owned investment adviser registered with the US
Securities and Exchange Commission (SEC). WMC is also registered with the US Commodity Futures Trading
Commission (CFTC) as a commodity trading advisor (CTA) and serves as a CTA to certain clients including
registered commodity pools and their operators. WMC provides commodity trading advice to all other clients in
reliance on exemptions from CTA registration. WMC, along with its affiliates (collectively, Wellington Management),
provides investment management and investment advisory services to institutions around the world. Located in
Boston, Massachusetts, Wellington Management also has offices in Chicago, lllinois; Radnor, Pennsylvania; San
Francisco, California; Beijing; Frankfurt; Hong Kong; London; Luxembourg; Singapore; Sydney; Tokyo; Toronto; and
Zurich. m This material is prepared for, and authorized for internal use by, designated institutional and professional
investors and their consultants or for such other use as may be authorized by Wellington Management. This
material and/or its contents are current at the time of writing and may not be reproduced or distributed in whole or
in part, for any purpose, without the express written consent of Wellington Management. This material is not
intended to constitute investment advice or an offer to sell, or the solicitation of an offer to purchase shares or
other securities. Investors should always obtain and read an up-to-date investment services description or
prospectus before deciding whether to appoint an investment manager or to invest in a fund. Any views expressed
herein are those of the author(s), are based on available information, and are subject to change without notice.
Individual portfolio management teams may hold different views and may make different investment decisions for
different clients.

In Canada, this material is provided by Wellington Management Canada ulc, a British Columbia unlimited liability
company registered in the provinces of Alberta, British Columbia, Manitoba, New Brunswick, Newfoundland and
Labrador, Nova Scotia, Ontario, Prince Edward Island, Quebec, and Saskatchewan in the categories of Portfolio
Manager and Exempt Market Dealer. m In Europe (ex. Austria, Germany and Switzerland), this material is provided
by Wellington Management International Limited (WMIL), a firm authorized and regulated by the Financial Conduct
Authority (FCA) in the UK. This material is directed only at persons (Relevant Persons) who are classified as eligible
counterparties or professional clients under the rules of the FCA. This material must not be acted on or relied on by
persons who are not Relevant Persons. Any investment or investment service to which this material relates is
available only to Relevant Persons and will be engaged in only with Relevant Persons. m In Austria and Germany, this
material is provided by Wellington Management Europe GmbH, which is authorized and regulated by the German
Federal Financial Supervisory Authority (Bundesanstalt fur Finanzdienstleistungsaufsicht — BaFin). This material is
directed only at persons (Relevant Persons) who are classified as eligible counterparties or professional clients
under the German Securities Trading Act. This material does not constitute investment advice, a solicitation to
invest in financial instruments or information recommending or suggesting an investment strategy within the
meaning of Section 85 of the German Securities Trading Act (Wertpapierhandelsgesetz). m In Hong Kong, this
material is provided to you by Wellington Management Hong Kong Limited (WM Hong Kong), a corporation licensed
by the Securities and Futures Commission to conduct Type 1 (dealing in securities), Type 2 (dealing in futures
contracts), Type 4 (advising on securities), and Type 9 (asset management) regulated activities, on the basis that
you are a Professional Investor as defined in the Securities and Futures Ordinance. By accepting this material you
acknowledge and agree that this material is provided for your use only and that you will not distribute or otherwise
make this material available to any person. m In Singapore, this material is provided for your use only by Wellington
Management Singapore Pte Ltd (WM Singapore) (Registration Number 201415544E). WM Singapore is regulated
by the Monetary Authority of Singapore under a Capital Markets Services Licence to conduct fund management
activities and is an exempt financial adviser. By accepting this material you represent that you are a non-retail
investor and that you will not copy, distribute or otherwise make this material available to any person. m In Australia,
Wellington Management Australia Pty Ltd (WM Australia) (ABN 19 167 091 090) has authorized the issue of this
material for use solely by wholesale clients (as defined in the Corporations Act 2001). By accepting this material,
you acknowledge and agree that this material is provided for your use only and that you will not distribute or
otherwise make this material available to any person. Wellington Management Company LLP is exempt from the
requirement to hold an Australian financial services licence (AFSL) under the Corporations Act 2001 in respect of
financial services provided to wholesale clients in Australia, subject to certain conditions. Financial services
provided by Wellington Management Company LLP are regulated by the SEC under the laws and regulatory
requirements of the United States, which are different from the laws applying in Australia. m In Japan, Wellington
Management Japan Pte Ltd (WM Japan) (Registration Number 199504987R) has been registered as a Financial
Instruments Firm with registered number: Director General of Kanto Local Finance Bureau (Kin-Sho) Number 428.
WM Japan is a member of the Japan Investment Advisers Association (JIAA), the Investment Trusts Association,
Japan (ITA) and the Type Il Financial Instruments Firms Association (T2FIFA). m WMIL, WM Hong Kong, WM Japan,
and WM Singapore are also registered as investment advisers with the SEC; however, they will comply with the
substantive provisions of the US Investment Advisers Act only with respect to their US clients.
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