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ELECTRIC VEHICLES: A CRAZE OR IS THERE MORE TO IT?
EV continues to be one of the buzziest buzzwords in investing these days, and If you feel like you missed Tesla, don’t
worry—you’re not alone. Although the topic of electric vehicles has been gaining prominence for a decade, 2020 was the
year the space saw significant inflows.
While by no means an exhaustive
measure of EV capital formation that
has taken place since the end of 2019,
EV-related ETFs have seen over $2
billion in cumulative net inflows since the
end of 2019 (see Figure 1). Vehicle
electrification is disrupting not just the
auto industry, but also much of the
automotive and industrial supply chains.
In this primer, we outline the underlying
market opportunity for EVs and discuss
ways to play the EV trade beyond just
the obvious few publicly-traded EV
manufacturers.
WHAT DOES “EV” REALLY MEAN?
Companies talk broadly about the EV opportunity, which generally includes both Battery Electric Vehicles (“BEVs”) and
Hybrid Electric Vehicles (“HEVs”). This distinction is important given industry data sources often interchange stats on “pure”
EVs (meaning BEVs) and the broader EV landscape (which includes HEVs)—and can have implications depending on
where in the EV ecosystem you are investing. For the auto and industrial supply chains, BEV and HEV are somewhat
interchangeable given both can be revenue accretive opportunities. However, for automakers, depending on their strategies,
this distinction matters. For example, Tesla only makes BEVs, meaning its vehicles are powered by batteries and electric
motors, compared to a hybrid that uses an internal combustion engine (ICE) in conjunction with batteries and electric motors.
In our discussion below, when we talk about EVs, our definition will include both BEV and HEV, unless otherwise noted.
SIZING THE EV OPPORTUNITY
COVID caused the global automotive industry to contract to an estimated ~70 million vehicles in 2020 (from 87 million
vehicles in 2019), the industry is likely to recover to above-2019 levels in the medium-term. While EVs represented 3% of
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global light vehicle sales in 2019 and EVs
grew an estimated 25% in 2020, reaching
4% of the 2020 sales mix. Forecasts
suggest that EVs could ramp to more
than 30% of the global sales mix by 2030.
While the transition to EV was already
underway prior to 2020 given stricter
carbon emission regulations in Europe
and government incentives in China,
2020 EV penetration surpassed even the
most optimistic forecasts—primarily due
to faster adoption in Europe. Some uptick
in Europe was expected from new CO2
emissions regulations enacted in 2020
because the targeted CO2 reduction was
not achievable via ICE efficiency
improvements alone; electrified vehicles
(both BEV and HEV) were always going
to have to be a part of the solution to
reduce CO2. However, several European
governments enacted EV subsidies in
2020 that resulted in faster EV adoption.
In addition to European CO2 regulations,
COVID-19 has accelerated the pace of
EV adoption. Automakers spend roughly
$100 billion annually for capital
investment, much of which is allocated to
vehicle platform design and engineering.
However, during the early stages of
COVID when automakers were shoring
up capital to ensure their ability to survive
the downturn, companies had to make
some difficult capital allocation decisions.
As a result, numerous automakers
shifted their powertrain investment strategies to either reduce—or in some cases eliminate—their future investment in ICE
powertrains. The net result is a faster-than-expected ramp in EV sales, though the most meaningful acceleration will be seen
later in the decade. Industry sources now forecast that as much as 45% of European light vehicle sales mix to come from
EVs in 2030 (vast majority from BEV); this compares to an estimated 7% share for EVs in 2020 (see Figure 2).
However, EV penetration varies by region. China had initially been viewed as the leader in EV adoption, but the reduction
of EV subsidies caused demand to contract in 2020. Still, the Chinese government is targeting 20% of auto sales in 2025 to
come from EVs. China’s EV penetration stood at 5% in 2019 and is expected to finish at a similar penetration rate in 2020.
However, by 2030, Credit Suisse estimates EVs could comprise 43% of the total sales mix (see Figure 3).
EV adoption in the U.S. has lagged behind both Europe and China, primarily a result of regulatory differences. As it stands
today, the cost of a BEV typically exceeds that of a comparable ICE vehicle given battery manufacturing is still sub-scale
compared to the rest of the automotive supply chain. While key players like Tesla have worked to bring down battery costs
and close the gap with ICE vehicles somewhat, it is still cheaper, all else being equal, to purchase an ICE vehicle. EV
subsidies or credits can help to offset the higher vehicle cost; reinstating or extending EV subsidies appears to be a policy
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supported by the Biden administration. Any extension of these tax credits could facilitate faster EV adoption in the U.S.,
where EV penetration is expected to finish at just 2% in 2020.
RISKS TO EV PENETRATION REMAIN
In the previous sections, we discussed how a favorable regulatory backdrop in Europe drove a meaningful uptick in EV sales
in 2020. As such, the regulatory backdrop remains a key consideration in the rate of EV adoption since it will determine how
quickly EVs can achieve cost parity with ICE (via fines, credits/subsidies, or other measures). However, regulatory actions
are not the only factors to consider when thinking about the potential ramp in EV sales. Other items to consider include: 1)
battery costs, 2) lithium costs and the ability to source, 3) range, and 4) charging infrastructure.
1. Battery costs. Battery costs are a key factor in determining the cost of a vehicle, as this can represent
approximately one-third of total vehicle cost. Advances in the manufacturing process, economies of scale in
manufacturing, and new/emerging battery technologies all represent potential ways to reduce the cost.
2. Lithium costs. Today, lithium ion is the most common battery chemistry used in the production of EV
batteries and is a key input in the battery manufacturing process. Lithium is extracted from brines through a
process whereby the brine is pumped to the surface and slowly evaporates over a period of months. Given
the intensive and specialized nature of the process, there are a limited number of lithium producers globally.
However, lithium is still a commodity market; changes in the global supply and demand for lithium have an
impact on battery costs.
3. Range. Range anxiety is another frequently cited concern, specifically for BEVs. While range can vary by
vehicle, ICE vehicles typically can travel ~350 miles on a single tank of gas. The comparable range for a fully
charged BEV is often below 300 miles. Improvements in battery density, reductions in vehicle weight, and
improvements in the energy consumption of the vehicle (e.g., optimizing the HVAC system) are all means to
improving vehicle range, but this likely needs to improve to facilitate widespread adoption.
4. Charging infrastructure. Tying into the previous point about range, the lack of EV charging infrastructure
is another headwind to EV adoption, particularly in the U.S. For EV adoption to occur at a larger scale,
charging infrastructure needs to be built out across the country (and across the globe) to ensure that a
consumer can re-charge the EV as easily as he or she can refill an ICE vehicle with gas today. Significant
infrastructure investment is needed to build out EV charging in the U.S., though we expect this to be included
as a piece of any infrastructure package proposed by the Biden administration.
WAYS TO INVEST IN EV
While the four factors listed above are potential risks to EV adoption, these are also potential opportunities and areas for
thematic investment. We see several different ways for investors to gain exposure to the space and its favorable secular
trends, with areas of investment opportunity throughout the EV supply chain. Ultimately, the type of investment chosen will
be a function of 1) the level of EV exposure desired, 2) risk tolerance, and 3) investment style decisions (e.g., high multiple
growth plays vs. lower multiple value ideas). We start with the most obvious way to play the space, then work backwards in
the supply chain.
Automakers. Auto OEMs (original equipment manufacturers) are the most direct way to gain exposure to
the EV trend. However, we note there are few “pure plays” in the space, given EVs are a newer vehicle type.
Virtually all automakers have some type of electrification strategy, with varying degrees of successful
execution. Determining how much exposure to electrification a particular OEM has can be key to this
investing strategy.
Automotive Suppliers. Any auto supplier that sells ICE components to an auto OEM undoubtedly has
embarked on an electrification strategy. In an EV system, electric motors, gearboxes, and power electronics
are the key components auto suppliers may supply to an OEM, as these components replace the internal
combustion engine and the transmission. The battery is also necessary to provide stored power but is
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typically supplied directly via battery manufacturers (which we will discuss separately). Electrification is only
a small portion of most auto suppliers’ business models today. For many auto suppliers (at least the best
ones), the total revenue opportunity from EV components is greater than that of legacy ICE products; these
auto suppliers are likely to see their EV mix of revenue grow over time.
Battery Manufacturers. Automakers and automotive suppliers have typically left battery manufacturing to
larger conglomerates that specialize in battery cell production. We see battery manufacturing as a business
that necessitates economies of scale, favoring a handful of large players. Still, as battery chemistries continue
to evolve and as demand for cells increases exponentially, this is another way to gain exposure to the EV
trend.
Lithium Suppliers. Today, lithium ion is the primary chemistry used in EV batteries, so naturally, lithium is
a key input in the battery manufacturing process. The demand for lithium is expected to increase alongside
the increase in EV demand, providing a way to play the input side of the EV equation. However, note that
any breakthrough in battery technology that does not include lithium in the chemistry represents a meaningful
risk to this market.
Charging Infrastructure. EV charging infrastructure is in its infancy in the U.S., though more investment
has been made throughout Europe. Anyone who purchases an EV is likely to have a charging station
installed at home, but publicly-available charging infrastructure is key to reducing range anxiety.
Tangential Plays. Many diversified industrial companies or technology companies have tangential exposure
to the EV trend through the supply of goods or services that facilitate the manufacture, testing, or sale of
EVs. For example, a diversified industrial company may supply automation equipment for EV production
lines. Or a tech company may provide semiconductor testing equipment for EVs. While these typically
represent low-single-digit percentages of total company revenue streams, these types of companies can
provide an indirect way for investors to gain exposure to the secular trends surrounding EV without the lofty
multiples currently associated with more direct EV investment.
Ultimately, there are numerous ways to gain EV exposure and there is no one-size-fits-all solution. But we think the EV
transition is accelerating, with the potential to provide meaningful secular growth tailwinds for years to come.
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Disclosures
This is not a complete analysis of every material fact regarding any company, industry or security. The opinions
expressed here reflect our judgment at this date and are subject to change. The information has been obtained from
sources we consider to be reliable, but we cannot guarantee the accuracy.
This report does not provide recipients with information or advice that is sufficient on which to base an investment
decision. This report does not take into account the specific investment objectives, financial situation, or need of any
particular client and may not be suitable for all types of investors. Recipients should consider the contents of this report
as a single factor in making an investment decision. Additional fundamental and other analyses would be required to
make an investment decision about any individual security identified in this report.
For investment advice specific to your situation, or for additional information, please contact your Baird Financial Advisor
and/or your tax or legal advisor.
Fixed income yield and equity multiples do not correlate and while they can be used as a general comparison, the
investments carry material differences in how they are structured and how they are valued. Both carry unique risks that
the other may not.
Past performance is not indicative of future results and diversification does not ensure a profit or protect against loss. All
investments carry some level of risk, including loss of principal. An investment cannot be made directly in an index.
Copyright 2021 Robert W. Baird & Co. Incorporated.
UK disclosure requirements for the purpose of distributing this research into the UK and other countries for which Robert
W. Baird Limited holds an ISD passport.
This report is for distribution into the United Kingdom only to persons who fall within Article 19 or Article 49(2) of the
Financial Services and Markets Act 2000 (financial promotion) order 2001 being persons who are investment
professionals and may not be distributed to private clients. Issued in the United Kingdom by Robert W. Baird Limited,
which has an office at Finsbury Circus House, 15 Finsbury Circus, London EC2M 7EB, and is a company authorized and
regulated by the Financial Conduct Authority. For the purposes of the Financial Conduct Authority requirements, this
investment research report is classified as objective.
Robert W. Baird Limited ("RWBL") is exempt from the requirement to hold an Australian financial services license. RWBL
is regulated by the Financial Conduct Authority ("FCA") under UK laws and those laws may differ from Australian laws.
This document has been prepared in accordance with FCA requirements and not Australian laws.
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