
The discovery of gold in 1848 outside of present-day 
Sacramento, California, triggered one of the largest migrations 
in American history. Roughly 300,000 fortune seekers flooded 
the Golden State between 1849 and the late 1850s hoping to 
hit “pay dirt” in the Sierra Nevadas. A few became rich, but 
the real money wasn’t made by miners, but by entrepreneurs 
who outfitted the dreamers—men like Samuel Brannan, who 
became California’s first millionaire selling picks and shovels 
at exorbitant prices, or like a tailor named Levi Strauss, who 
equipped the miners with work pants.

Today, the shiny opportunity to build great wealth is not in gold 
mining, but in an early stake in the next disruptive technology—
the next internet or smartphone—that changes the way the 
world works, communicates or moves. Investors often look 
to emerging fields such as quantum computing or machine 
learning for game-changing products, but the next great 
disruptor may be sitting in the garage.

For reasons ranging from falling battery prices to government 
regulation to concern about climate change, sales of electric 
vehicles (EVs) are poised to surpass those with internal 
combustion engines (ICE) over the next two decades. This 
tectonic shift could mean lucrative opportunities for investors, 
particularly if they widen their focus beyond the manufacturers, 
or OEMs, of EVs. Just as the major beneficiaries of the gold 
rush were not miners but the merchants who equipped them, 
investing in the suppliers of EV components—think lithium, 
microprocessor units, and data-connectivity software—could 
prove more rewarding than an investment in the automakers 
of the future.

EV SALES REVVING UP

U.S. sales of EVs accounted for just 1% of total vehicle sales 
in 2017. Adoption of EVs in Europe is higher, at 4%, due to 
high gasoline prices and strong governmental support. In 
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Investors seeking “pay dirt” from the shift to electric and autonomous vehicles might be wise to ignore the 
big automakers and start looking under the hood.

China, where the government is pushing to retire the internal 
combustion engine, EV sales represented 0.7% of the cars and 
trucks sold in 2017.1  

The public’s reticence about EVs may be due to the more 
expensive price tag compared with gas-powered vehicles. The 
higher prices of EVs are attributable to the high cost of battery 
packs, which account for a significant portion of total cost. 
Additionally, the low energy density of batteries relative to that 
of fossil fuels limits range, triggering “range anxiety” among 
potential buyers. That angst is exacerbated by the lack of public 
charging stations to accommodate long drives.

1 J.P. Morgan 2025 Electric Vehicle Outlook, June 2018.
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EV sales accelerate—Despite the higher price tags and 
“range anxiety,” sales of electric vehicles have climbed 
steadily. About 1% of new cars sold in 2017 were EVs, but 
estimates place that figure at 11%, or 10.6 million vehicles, 
by 2025.

Components and value chain—Investment in companies 
that supply key components of EVs expands opportunities 
and spreads risks across sectors. Miners, battery 
suppliers, and makers of electronics and semiconductors 
are some of these. 

Patient and active approach—The shift from gasoline-
powered vehicles to EVs could take much longer than 
expected, with variables such as battery prices and 
government policy subject to change. Investors should 
consider the companies providing the building blocks and 
maintain a diversified portfolio of companies related to 
EV production.
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FIGURE 1: HISTORICAL AND PROJECTED EV SALES 
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Source: Bloomberg New Energy Finance: Electric Vehicle Outlook, May 2018.

FIGURE 2: HISTORICAL AND PROJECTED LITHIUM-ION BATTERY PRICES

1,000 

209 179 

70 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Observed prices
(average)

Projected prices
(assuming an 18% learning rate)

$/kWh

Optimism about the growth of the EV market stems from a number 
of developments, the most important being:

• Declining battery prices. The cost of batteries has dropped 
from about $1,000/kilowatt hour (kWh) in 2010 to between 
$210 and $230/kWh in 2017.2 For EVs to be cost competitive 
with ICE vehicles, battery costs must fall to around $100/kWh, 
which could happen over the next several years (see Figure 2).

Source: Bloomberg New Energy Finance: Electric Vehicle Outlook, May 2018.

2 Bloomberg New Energy Finance: Electric Vehicle Outlook, May 2018.

Despite these obstacles, EV sales have climbed steadily over the 
past five years. From 2013 to 2017, global sales of EVs grew by more 
than 500%, and that trend is likely to accelerate in the years ahead 
(see Figure 1). It is estimated that sales of electric vehicles (plug-in 
hybrid electric vehicles and battery electric vehicles) will climb from 
over 1 million vehicles (or 1% of new vehicles sales) in 2017 to over 
10.6 million vehicles (or 11%) in 2025.2
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FIGURE 3: MORE CHARGING POINTS = LESS "RANGE ANXIETY"
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FIGURE 4: NUMBER OF EV MODELS PLANNED FROM SELECTED AUTOMAKERS 
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• Charging infrastructure. The number 
of charging points globally has grown 
from north of 100,000 in 2012 to 
more than 580,000 in 2017. Wider 
availability of EV-charging stations 
is central to the growth of EV sales 
because it assuages the range anxiety 
that tethers many consumers to 
their gasoline-powered vehicles 
(see Figure 3).

• More EV options for consumers. 
The major automakers—who were 
late to the EV party—intend to 
ramp up production. Ford has 
announced plans to offer 40 EVs by 
2022, while General Motors hopes 
to market 20 EV models by 2023. 
Globally, Chinese manufacturers 
(such as Geely, Changan and SAIC) 
are charging ahead, powered by 
significant government support and 
classification of the EV industry as a 
strategic emerging industry. Likewise, 
European automakers are investing 
heavily in battery-powered vehicles. 
More choices for consumers should 
theoretically boost sales of EVs, 
especially when the EVs carry familiar 
brands and can be purchased and 
serviced at local dealerships  
(see Figure 4).

• A favorable regulatory environment. 
Responding to the threats posed by a 
warming planet, governments around 
the world are promoting EV adoption 
through subsidies and/or tax credits. 
More recently, both developing and 
emerging countries are proposing to 
enforce stricter emission regulations 
and potentially ban the sale of 
vehicles powered solely by an internal 
combustion engine (see Figure 5).

Source: Bloomberg New Energy Finance: Electric Vehicle Outlook, May 2018.

Source: Bloomberg New Energy Finance: Electric Vehicle Outlook, May 2018.
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Government support for EVs, declining battery prices, increased 
charging opportunities and a wider choice of EV models, together, 
should result in significantly wider adoption of EVs. So then how 
does this translate into attractive investment opportunities? 

FINDING VALUE IN THE EV VALUE CHAIN 

With a lot of excitement directed at the shiny new automobiles, 
investors are tempted to focus on the opportunities associated 
with the EV itself, overlooking the rewards to be reaped by 
investing in the companies that supply key components. 
Tapping the EVs’ “value chain” for investment opportunities 
provides two important benefits: 

1. It expands the investor's opportunity set

2. It spreads risk across multiple sectors.

The sectors that are most likely to benefit from the wider 
adoption of EVs include:

Miners
Currently, lithium is the primary element in EV batteries. The 
demand for the rare-earth metal is expected to increase by 20% by 
2025.3 When considering specific lithium suppliers, investors should 
know the barriers to entry in the industry are high. It takes between 
seven and 10 years to achieve full output, and mining companies 
must secure approvals from regulators to mine substantial 
quantities of lithium. Established players that have long-term pacts 
with regional governments and local communities to mine lithium 
at scale may have an advantage. Ideally, miners also would have 

multiyear pricing contracts with customers to mitigate the impact 
of price fluctuations in the spot market. 

Sales of other metals, such as nickel, copper and aluminum, may 
also grow as EVs and charging-point networks become more 
common. There's also cobalt, another rare-earth metal, that is 
a key component of EV batteries. The majority of mined cobalt, 
approximately 60% in 2016,4 comes from the Democratic Republic 
of Congo, a country beset with political instability. This potentially 
exacerbates risks to the limited cobalt supply chain and will likely 
result in volatile spot market pricing. Similar to lithium supply, EV 
manufactures will have to remain diligent around securing cobalt 
supply at attractive prices.

Battery Suppliers 
Growing adoption of EVs will boost demand for batteries. The 
holy grail for battery manufacturers is research breakthrough, 
particularly the type that increases the energy density of batteries. 
EV manufacturers need more powerful, more efficient batteries to 
boost sales and profits. We believe investors should favor battery 
makers with demonstrated ability to increase the energy density of 
their products, as well those with strong balance sheets. Working 
capital is essential to fund research and to withstand today’s low 
operating margins, which have been pressured by falling prices. 
Suppliers able to weather currently low margins while investing 
in cutting-edge research are at an advantage. So, too, are those 
companies benefiting from preferential government policies, such 
as domestic manufacturers in China, where the government has 
made it difficult for foreign battery makers to compete.

3 J.P. Morgan 2025 Electric Vehicle Outlook, June 2018.
4 Macquarie Research, October 2017.
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FIGURE 5: GOVERNMENTS ARE CREATING A TAILWIND FOR GLOBAL EV SALES
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LEVEL 0 
NO AUTOMATION

LEVEL 1 
DRIVER ASSISTANCE

LEVEL 2 
PARTIAL AUTOMATION

LEVEL 3 
CONDITIONAL 
AUTOMATION

LEVEL 4 
HIGHLY AUTONOMOUS

LEVEL 5 
FULLY AUTONOMOUS

The driver performs all 
driving tasks

Vehicle is controlled 
by the driver, but some 
driving assist features 
may be included in the 
vehicle design

Vehicle has combined 
automated functions, 
such as acceleration and 
steering, but the driver 
must remain engaged 
with the driving task and 
monitor the environment 
at all times

Driver is a necessity, but 
is not required to monitor 
the environment. The 
driver must be ready to 
take control of the vehicle 
at all times with notice

Vehicle is capable of 
performing all driving 
functions under certain 
conditions. The driver may 
have the option to control 
the vehicle

Vehicle is capable of 
performing all driving 
functions under all 
conditions. The driver may 
have the option to control 
the vehicle

FIGURE 6: AUTOMATION LEVELS

Sources: Society of Automotive Engineers; National Highway Traffic Safety Association; U.S. Department of Transportation.

Electronics Manufacturers
As integral as batteries are to the performance of EVs, they are 
not the sole component of EV power trains (nor are they the only 
propulsion-related investment opportunity). EVs contain multiple 
motors, as well as connectors, to bridge the gaps between EV 
batteries and the motors, presenting business opportunities for 
parts manufacturers and their investors. The makers of devices that 
test EV power systems and diagnose system malfunctions may also 
present opportunities as more EVs course the world’s roads.

Semiconductors Manufacturers
Wide-scale adoption of EVs could be a boon to the semiconductor 
industry because of the significant presence of micro-controllers, 
microprocessors, and analog and digital signal processors in EVs. 
The value of semiconductors in a typical EV is estimated to be 
about $1,000 compared with about $330 in a gasoline-powered 
vehicle.5 These values could jump significantly as auto 
manufacturers respond to demands for:

• Connectivity, infotainment and device integration, which 
means more USB ports; touch sensors/screen displays and 
connections to “smart home” devices—all of which require more 
processing power and, by extension, more semiconductors

• Advanced driver-assistance systems, such as  
lane-departure assistance, crash-prevention braking 
and blind-spot detection

• Security, such as theft-prevention systems and data-protection 
technology, which will grow in importance as connectivity 
increases in gas-powered and EVs alike 

As integral as these systems are in determining future demand 
for semiconductors, their influence will be dwarfed by the impact 
of autonomous-driving (AD) technology, which requires vast 
processing power to govern the vehicles’ movements. Sales of 
autonomous-driving technology are not dependent on the wider 
adoption of EVs because AD technology is being incorporated 
in both EVs and gas-powered vehicles. However, because EVs 
can readily accommodate new technologies, AD technology is 
particularly abundant in these vehicles. Wider adoption of EVs, 
then, should expand the market for AD technology, which bodes 
well for semiconductor manufacturers. 

Software Companies
Software is the gray matter of both EVs and autonomous 
vehicles (AVs). The developers of AV systems have established 
partnerships with automakers. AVs—including those with 
advanced Level 3 technology—are already being tested in 
cities around the world (see Figure 6). 

As demand for EVs and AV systems grow, demand for software will 
rise accordingly, especially as commercial players such as trucking 
companies and ride-sharing services increase investment. This 
will create business opportunities both for large technology and 
communications services firms, as well as for smaller companies 
pioneering AV technology.

5 McKinsey on Semiconductors, June 2017.
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FROM CARBON TO KILOWATTS

The shift from gasoline-powered cars and trucks to EVs is not 
guaranteed, and the anticipated drop in battery prices might not 
materialize as quickly, or to the degree, as expected. Low gasoline 
prices could slow the adoption of EVs, as could government policies 
supporting the energy status quo. Still, all signs point to the eclipse 
of vehicles powered by gasoline or diesel by those running on 
electrons. If that happens, the investment landscape will be altered. 
Businesses tied to the internal combustion engine could face strong 
headwinds. At the same time, electricity providers wrestling with 
declining demand for power could see their futures brighten as 
millions of consumers add their cars to the list of electronics they 
charge each night.

Investors positioning themselves to profit from the shift to EVs 
should know it could be difficult to identify the dominant EV 
manufacturer. It might be a first-mover like Tesla; an established 
automaker playing catch-up; or a newcomer, such as Dyson, which 
expects to launch an EV in 2021. Rather than trying to pick the 
winners and losers among EV manufacturers, investors might be 
better served looking at companies providing the building blocks of 

EVs—miners, semiconductor manufacturers, software companies, 
electronics manufacturers and battery makers. These companies 
stand to benefit from growing sales of EVs, but because of their 
diverse customer bases and product lines they can succeed even 
as the EV manufacturers battle for supremacy. And, since these 
emerging industries could be volatile, a more prudent approach 
might be to invest in an actively managed, diversified portfolio of 
companies across the EV value chain.

Of course, not every company in the sectors likely to benefit from 
increased sales of EVs is worthy of investors’ capital. Those that 
are will have sustainable business models; product lines that 
can evolve with the EV market; and capital—both financial and 
human—to deliver technological breakthroughs. Identifying those 
companies will require a level of expertise. As such, the extent to 
which individual investors benefit from accelerating EV sales will be 
determined by their ability to identify the winners and losers early 
on and to be adept in actively managing the exposures.

CONTRIBUTORS

Christopher Baggini, Managing Director, J.P. Morgan Private Bank

Kojo Achiampong, Associate, J.P. Morgan Private Bank
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Key risks
This material is for information purposes only, and may inform you of certain 
products and services offered by J.P. Morgan’s wealth management businesses, part 
of JPMorgan Chase & Co. (“JPM”). Please read all Important Information.

General risks and considerations
Any views, strategies or products discussed in this material may not be appropriate 
for all individuals and are subject to risks. Investors may get back less than they 
invested, and past performance is not a reliable indicator of future results. Asset 
allocation does not guarantee a profit or protect against loss. Nothing in this material 
should be relied upon in isolation for the purpose of making an investment decision. 
You are urged to consider carefully whether the services, products, asset classes 
(e.g. equities, fixed income, alternative investments, commodities, etc.) or strategies 
discussed are suitable to your needs. You must also consider the objectives, risks, 
charges, and expenses associated with an investment service, product or strategy 
prior to making an investment decision. For this and more complete information, 
including discussion of your goals/situation, contact your J.P. Morgan representative.

Non-reliance
Certain information contained in this material is believed to be reliable; however, 
JPM does not represent or warrant its accuracy, reliability or completeness, or 
accept any liability for any loss or damage (whether direct or indirect) arising out of 
the use of all or any part of this material. No representation or warranty should be 
made with regard to any computations, graphs, tables, diagrams or commentary 
in this material, which are provided for illustration/reference purposes only. The 
views, opinions, estimates and strategies expressed in this material constitute our 
judgment based on current market conditions and are subject to change without 
notice. JPM assumes no duty to update any information in this material in the 
event that such information changes. Views, opinions, estimates and strategies 
expressed herein may differ from those expressed by other areas of JPM, views 
expressed for other purposes or in other contexts, and this material should not 
be regarded as a research report. Any projected results and risks are based 
solely on hypothetical examples cited, and actual results and risks will vary 
depending on specific circumstances. Forward-looking statements should not be 
considered as guarantees or predictions of future events. 

Nothing in this document shall be construed as giving rise to any duty of care owed 
to, or advisory relationship with, you or any third party. Nothing in this document 
shall be regarded as an offer, solicitation, recommendation or advice (whether 
financial, accounting, legal, tax or other) given by J.P. Morgan and/or its officers or 
employees, irrespective of whether or not such communication was given at your 
request. J.P. Morgan and its affiliates and employees do not provide tax, legal or 
accounting advice. You should consult your own tax, legal and accounting advisors 
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IMPORTANT INFORMATION ABOUT YOUR INVESTMENTS AND POTENTIAL 
CONFLICTS OF INTEREST

Conflicts of interest will arise whenever JPMorgan Chase Bank, N.A. or any of its 
affiliates (together, “J.P. Morgan”) have an actual or perceived economic or other 
incentive in its management of our clients’ portfolios to act in a way that benefits 
J.P. Morgan. Conflicts will result, for example (to the extent the following activities are 
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fund issued or managed by JPMorgan Chase Bank, N.A. or an affiliate, such as 
J.P. Morgan Investment Management Inc.; (2) when a J.P. Morgan entity obtains 
services, including trade execution and trade clearing, from an affiliate; (3) when 
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in strategies such as, for example, cash and high-quality fixed income, subject to 
applicable law and any account-specific considerations.

While our internally managed strategies generally align well with our forward-looking 
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compliance philosophy of the firm, it is important to note that J.P. Morgan receives 

more overall fees when internally managed strategies are included. We offer the 
option of choosing to exclude J.P. Morgan managed strategies (other than cash and 
liquidity products) in certain portfolios.
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